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JEMBI HEALTH SYSTEMS   

Jembi

African NGO specialized in 
surveillance and information 
systems in collaboration with 

academic institutions

● over 120 staff
● 6 Offices: 3 in South Africa, 3 in 

Mozambique and dislocated staff in other 
countries

● More than 50 nationwide projects in 12 
years in Africa

● Agreements and partnerships with: MoHs, 
MJCR, MGCAS, Universities, CDC, USAID, 
UNICEF, AICS, TDH, IZSAM, PALLADIUM, 
WHO, CARDNO, AIHA, BOCCONI 
UNIVERSITY, ETC.

● Average annual budget . of $ 6 mln/ year



22 months of epidemic:
some reflections



January 2020 (maybe before): a combination of events caused the biggest pandemic of the last century:

● a new very contagious coronavirus of probable zoonotic origin, not recognized by our immune system;

● prevalent respiratory transmission with high lethality compared to its humanized cousins;

● our anti-coronavirus immune defenses did not recognize it => very aggressive contagiosity;

● globalization => in one month it affected the entire globe!

● ????⇒ LACK OF PREPARATION AND INVESTMENTS IN ONE HEALTH STRATEGIES AND RESEARCH

Epidemiologists predicted this event repeating and surpassing the Spanish pandemic of 1918. 

Every year more than 20 "new" microbial agents are identified (mostly of animal origin) and about 30 

emerging or re-emerging epidemics are reported annually.

2009 new influenza virus: out of the eight components of its genome, 4 were human, 2 of pig and 2 of duck; in 

less than a month it was present in most of the globe (fortunately with little pathogenicity)

Was COVID-19 an unexpected situation?



Increased contact between different species
(human and animal) amplifies the probability of 
mutation and selection of "new” pathogens.

Spillover: pathogen moves from one host 
population to another

complex bidirectional interactions among people, 
animals, pathogen communities, and environments.

Origin of SARS-COV 2

● Annual influenza viruses => genomic mutations help the virus evade the host immune system, fortunately 

most of these mutations do not cause too serious clinical problems in humans;

● RNA viruses do not stimulate a high immune response resulting in the lack of permanent and stable 

immunocompetent cells;

● Human antibodies with these viruses tend to rapidly decrease over time;

● SARS-COV 19 genetic mix led to a completely new clinical aggressive entity without immune memory in our 

body and thus the virus had space for rapid and aggressive expansion.

This is what happened for the "Spanish" epidemic of 1918 , for the flu of 2009 and, inexorably, for COVID-19.

This is a continuous phenomena and 
mostly not a problem for humans

Some respiratory transmission agents occasionally acquire 
different genes from cousins of the animal world, thus building 

agents no longer recognized by the immune memory of our body
SARS-COV 19



● virus built in the laboratory ?
● spillover from wet market ?
● international conspiracy ?
● Big Pharma ?
● more ?

Maybe our One Health and surveillance system was not prepared for 
such an event

The zoonotic origin of coronaviruses was well 
predictable in January 2020 and can be explained 
by current epidemiological knowledge. 

We could not predict the exact moment of a 
spillover although we knew about some factors 
like: 

● increase of biological virus accumulators

● conditions favoring species mutations (e.g., 
wet market)



Health System Preparedness

● Past warnings: Covid SARS of 2002, Covid MERS of 2006, influenza pandemic of 2009

● World was prepared for influenza pandemics (1999 WHO warning) however defence plans 

were largely inadequate for COVID-19 pandemic.

● In 2013 Parliament and the European Commission 1082/2013 called for three-year 

pandemic renewal plans, joint action alert systems, concerted purchases, etc. but few 

countries followed conscientiously the EU guidelines

● during 2020 a WHO independent committee assessed the global response to SARS-COV 19:

➢ all countries were inadequately prepared;

➢ only a few Southeast Asian countries were considered resilient. 

● Africa was very vulnerable despite having experience with epidemics



Trend analysis of the pandemic: 
some considerations

● COVID is not only diagnosed through symptoms and in the laboratory but also by using 

simple and rapid antigen tests; need standardization of methods and indicators

● COVID pandemic trend is monitored with the most modern, sophisticated and 

worldwide distributed real time surveillance systems. However, the parameters, 

variables, indicators, standards and availability of systems are different between 

countries; need data exchange on systems

● At the beginning, “passive” diagnosis systems (when symptoms were evident) were 

used to detect infected people. Later, “active” strategies with follow up and tracking 

was adopted. The outcome of this method of collecting information is vast data 

differences and because it is applied differently in the world, makes comparative 

analyses difficult: need standard data collection methods



Emergency use of ICD codes (WHO)

Since the beginning WHO activated emergency codes for COVID-19 in ICD-10 and ICD-

11

● February 2020 Emergency codes activated:

➢ confirmed diagnosis of COVID-19 

➢ clinical or epidemiological diagnosis (suspected or probable) of COVID-19

● April 2020 International guidelines for certification and classification (coding) of 

COVID-19 as cause of death were published in 7 languages. 

● September 2020 A set of additional codes were activated

● January 2021 A set of additional codes were activated:

➢ Immunization to prevent COVID-19

➢ Adverse reaction to a COVID-19 vaccine.     

Many countries were not prepared to use the Disease and cause of death certification (WHO ICD-10 or 11) and 
health staff was not trained to clearly define the exact sequence of events and underlying cause of death for 

COVID => differences between countries in the reported numbers of morbidity, mortality and lethality.

Still today many countries are not trained and able to properly certify COVID 
disease and cause of death

International Classification of Disease (ICD-10/11), 
morbidity and cause of death certification



The most interesting data is related to subjects that are clinically symptomatic 
and positive (excluding data from rapid tests, self tests and non clinically 

evident cases). Morbidity, mortality and lethality data are significant, but the 
quality and quantity depend on correct ICD-10/11 codification.

What epidemic curves are telling us in most countries and continents?

● Seasonality: is evident
● Incidence by age is contrary to most respiratory transmitted viruses: 

this constant trend has recently been reversed by vaccination 
coverage;

● sensitive to commun prevention behaviours (social distance, mask, 
hygiene, green pass, etc.): The graph is not generous showing that 
impact of the serious mitigation measures adopted is significant, but 
modest with high socioeconomic consequences;

● sensitive to immunization and auto-immunization: clear evidence 
scientifically proven, seems to be the best strategy at the moment;

● sensitive to virus mutations: clearly demonstrated, need maximum 
attention => OMICRON crises;

● other factors not well investigated especially in Africa and other 
continents: need much more attention and investment => OMICRON 
crises.

SUMMER WINTER



● accessibility of COVID19 pandemic data: very easy access to real time data and 
was followed by scientists, decision makers, journalists and common people 
(sometime like a sports match).

● Confusion between scientific and emotional analyses started with the great 
contribution of the media and social media apps.

● The majority of the population follow more the emotional analyst and media-
social channels rather than scientific divulgation.

African surveillance systems and data collection show a very different situation 
compared to other continents. There are different hypotheses emerged from literature 
review to explain this, the most common are:

● The surveillance system is fragile with low investments, coverage, human capacity 
and resources

● The young age demographic of sub-Saharan Africa
● Lack of long-term care facilities
● Potential cross-protection from local circulating coronaviruses
● Limitations of SARS-CoV-2 testing
● Effective government public health response (more expert than developed 

countries). High-income countries focus on non-communicable diseases while 
health organisations in sub-Saharan Africa focus on infectious diseases.

● South Africa: the outlier !



COVID-19 and HIV: a dangerous syndemic

IS THERE A HIGHER RISK OF DYING / SEVERE COVID-19 ILLNESS IN PEOPLE LIVING WITH HIV ? 
Biochemical and lab-based studies are contradictory in this case, it is suggested that 
immunosuppression associated with HIV/AIDS increases the risk of contracting COVID-19 and results 
in more severe COVID-19 symptoms:
• According to two large studies conducted in South Africa and the UK, people with HIV were at 

least twice as likely to die from COVID-19
• A US study matched people with HIV admitted to hospital with COVID-19 to people without HIV 

found that people with HIV were 70% more likely to require in-patient care
On the contrary, other studies indicate that a low CD4 cell count confers an advantage as it protects 
against a cytokine storm reaction

FOCUS:
An example of the impact of the 2020 COVID-19 
lockdown on HIV care in 65 primary care clinics in 
KwaZulu-Natal (South Africa):

● Lockdowns resulted in an estimated 47.6% 
decrease in HIV testing in April 2020

● ART initiations decreased from a median of 
571 per week before lockdown  to 375 per 
week after lockdown 

DISRUPTION IN THE QUALITY OF CARE FOR HIV/AIDS PATIENTS

● In 2019, 2/3 of all HIV infections and deaths took place in Africa
● Lockdowns and social distancing: clinic closures, lack of HIV testing and 

pharmaceutical drugs, diminished access to condoms and loss of contact 
with many HIV patients

● Stay-at-home restrictions lead to an increase in sexual violence 

Most African countries failed to hit the 2020 United Nations 95-95-95 target



The big PROTAGONIST 
Surveillance systems and  Vaccination



Surveillance Systems
Disease surveillance plays a critical role in:
● Predicting and detecting disease outbreaks
● monitoring and evaluating targeted response strategies 

African Surveillance Systems mainly depend on indicator-based surveillance (IBS) component of 
the Integrated Disease Surveillance and Response (IDSR) strategy of the WHO Regional.

During COVID, some example:

➢ South Africa: the National Institute of Communicable Diseases has enhanced its three 
sentinel syndromic surveillance programs for influenza-like illnesses and pneumonia to 
detect SARS-CoV-2 and monitor the COVID-19 pandemic

➢ Kenya: upgraded eight acute febrile illness (AFI) sentinel surveillance sites for SARS-CoV-2 
detection and increased the number of sentinel sites to 22 with support from the US CDC



● Uganda: have electronic reporting tools and data sharing;

● South Africa, South Sudan: use mobile technology to enable real-time data reporting;

● Kenya, Uganda, Zambia, Mozambique, Zimbabwe: implemented the DHIS2 (District Health Information 

System) at national level

Many others system in place !

Data Analysis and Interpretation: 

● Most African countries conduct regular data analysis and validation at national level

● data analysis and use remain limited in quality and quantity due to inadequate financial resources, 

supply of computers and human resources

● Little interoperability and data exchange across countries decrease regional analyses capability



Cross-border disease-surveillance networks

RISLNET (Regional Integrated Surveillance and Laboratory Network)

● Established by Africa CDC in cooperation with the African Union, WHO, World Bank and Korea-

World Bank Group Partnership Facility 

● it is a “network of networks” To coordinate and connect the continent’s analytical, surveillance, 

and emergency-response assets to effectively support prevention, rapid detection and response to 

current and emerging public health threats

● One Health approach: close networking among National Public Health Institutes (NPHIs), Academic 

Institutions, Private and Public Laboratories, Centres of Excellence, Non-governmental and Civil 

Society Organisations, and Veterinary Networks

EAPHLNP (East Africa Public Health Laboratory Networking Project)

● a network of 40 well-equipped public health laboratories active in in Kenya, Uganda, Tanzania, 

Rwanda, and Burundi with trained personnel and robust diagnostic and surveillance capacity



GISRS (WHO’s Global Influenza Surveillance and Response System)

● it is a network of 187 laboratories involved in COVID-19 testing during the initial phases of the 

pandemic

EAIDSNet (East African Integrated Disease Surveillance Network)

● implemented with support from the Rockefeller Foundation and in collaboration with Africa 

CDC and SACIDS,

● it is a collaborative initiative of the East African Community Partner States aimed at 

strengthening cross-country and cross-institutional collaboration on Integrated Disease 

Surveillance through regional coordination of activities for the prevention and control of both 

human and animal (zoonotic) diseases under the “One Health” Initiative

ANISE (African Network for Influenza Surveillance and Epidemiology)

● It brings together more than 30 African countries through a unified surveillance and testing 

platform



Vaccine: in Africa billion doses in the fridge or expired!

Problem apparently is not the lack of vaccines!

● End of 2021: developed countries have 1.2 billion unused doses in the refrigerator (Airfinity, UK analysis company);

➢ Of these, 50 million in December will be thrown away as expired

● Democratic Republic of Congo, Malawi threw away and burned vaccines because they had expired;

● Kinshasa returned 1.3 million doses to Covax;

● Malawi burned 20,000 in May 2021; 

● At least seven other African states destroyed 450,000.

Africa fully vaccinated people = 7,3 %

➢ South Africa (fully vaccinated 24,25%), secured: 90% Population

➢ Tanzania (fully vaccinated 1,4%), secured 30% p.

➢ Nigeria (fully vaccinated 1,66%), secured 49% p.

➢ United States (fully vaccinated 58,23%), secured 248% p.

➢ Europe (fully vaccinated 58,22%), secured 319% p.

➢ Italy (fully vaccinated 73,03%), secured 319% p.

(WHO, 18 Nov 2021 & Our World in Data)



An overview of Southern Africa 
SARS-COV 2 epidemiology



General overview of African continent

Statistics

● Since the beginning of the pandemic till this November 2021, Africa registered the 

cumulative number of infected individuals of 6,226,800 in a total of 47 affected countries

(2.4 % of the world’s total);

● The total number of deaths is 

151,743 (2.9% of the world’s 

total)

● 26,363 new cases in 24 hours 

(Nov 26th 2021) Source: https://covid19.who.int/



● Most Affected countries in Africa (cases)

➢ Seychelles (23,458 per 100,000 population)

➢ Botswana (7,956 per 100,000 population)

➢ Cabo Verde (6,942 per 100,000 population)

● Country with Highest Total in Africa

➢ South Africa 2,950,035

● Factors of Heterogeneity of COVID-19 in Africa

➢ Level of containment measures

➢ Demographic aspects

➢ Climate and environmental factors

➢ Host genetics and immune factors

● Least Affected countries in Africa (cases)

➢ Niger (19 per 100,000 population)

➢ Chad (22 per 100,000 population)

➢ Tanzania (40 per 100,000 population)

● Country with Lowest Total in Africa

➢ Sao Tome and Principe 3,731



➢ Africa has fully vaccinated 77 million people, just 

6% of its population. In comparison, over 70% of 

high-income countries have already

vaccinated more than 40% of their people

➢ Morocco was the country with the highest 

number of inoculations on the continent, 

exceeding 47 million doses which is also the 

highest vaccination rate per hundred people, 

after Seychelles and Mauritius.

➢ Only 1 in 4 health workers are fully vaccinated in 

Africa

● Vaccine Roll out 

➢ 222.6 million vaccine doses have been administered;

https://www.statista.com/statistics/1220391/covid-19-vaccination-doses-in-africa-by-country/
https://www.statista.com/statistics/1221298/covid-19-vaccination-rate-in-african-countries/


● Vaccine Production in Africa

➢ Africa produces less than 1% of the vaccines it 

uses

➢ Only Tunisia, Senegal, Egypt, Ethiopia, and 

South Africa have varying capabilities to 

produce and fill or finish vaccines. The largest 

and most integrated facility is the Biovac 

Institute in Cape Town.

➢ Biotechnology company BioNTech announces 

that it will be building a vaccine manufacturing 

facility in Rwanda, to be followed by a second 

in Senegal.

https://theconversation.com/south-african-case-study-sheds-light-on-how-vaccine-manufacturing-can-be-developed-158436
https://theconversation.com/messenger-rna-how-it-works-in-nature-and-in-making-vaccines-166975


● Factors for adherence to vaccination in Africa

➢ Have enough vaccines to vaccinate everybody in the continent;

➢ Educate the people about vaccines and build trust (A number of African countries have been 

experiencing difficulties in actually utilising the low number of vaccine doses they have 

received, in part due to major reservations among their populations);

➢ Create conditions for easy vaccination (enough vaccination posts/pharmacy/hospitals);

➢ Train sufficient medical staff to vaccinate from urban to rural areas.

● Dependency on Foreign Aid for emergency, routine systems and vaccine roll-out

➢ Medical equipment (hospital beds, oxygen), masks, disinfectants are mostly donated by the 

EU and US governments and foundations as well as China and India;

➢ Vaccines are supplied by COVAX, Bilateral Supply and AVATT Supply.



Mozambique Context   

● Statistics 

➢ Since the start of the pandemic till this 

November 2021, Mozambique registered 

the cumulative number of infected 

individuals of 151,512

➢ Total number of deaths is 1,940

➢ Total number of individuals free from 

COVID-19 is 149,467

➢ In November 2021, the country registered 

a total of 101 active cases.



● COVID-19 system and data-driven decision-making

➢ Jembi developed an application named 

MOZCovid19, responsible for tracking cases of 

COVID-19 at the country level.

● Strengths

➢ API that directly receives all news about the 

pandemic published by MISAU; 

➢ Interaction with systems, Alo vida (MoH) , 

Pensa(NHI);

➢ Dashboard presentation with the main COVID-19 

cases information; 

➢ Verification and reporting of fake news 

(alignment for correct answers).

● Challenges

➢ It is a mobile app, that is only available 

on playstore platform;

➢ The system is at MoH level

● Coverage

➢ The app covers country level.

● Indicators 

➢ # of positive cases;
➢ # of deaths;
➢ # of recovered patients;
➢ # of active cases;
➢ # of quarantined patients at the country 

level.



● Vaccine roll-out 

➢ Up until November, Mozambique registered 3,449,256

(11% of the population) immunized individuals with the 

full dose of the different vaccines against the coronavirus 

(VeroCell, AstraZeneca, Johnson & Johnson);

● Human behaviour towards the pandemic 

➢ Within the scope of COVID-19, the population has 

respected prevention measures such as the use of masks, 

social distancing, all hygiene protocols, limited capacity in 

public places.



South Africa Context  

● Statistics (26.11.2021)

➢ Cumulative number of confirmed cases: 2,950,035 

since the beginning of the pandemic. 

This is the highest total number in Africa. 

➢ Total number of deaths is 89,657. 

➢ South Africa has just began the 4th wave with the 

new Omicron variant detected the 25th Nov in 

Botswana

● COVID-19 system and data-driven 

decision-making: 

➢ Jembi supported the integration of 

digital health data sources (CRVS, 

Hospital system, EMR, Lab information 

systems, case reporting systems) through 

OpenHIE  to report COVID-19 cases and 

lab results



● Vaccine Roll out 

➢ The Vaccine Roll out in South Africa started in March 2021; 

➢ Johnson & Johnson and Pfizer are the only official vaccines

➢ 24,646,053 vaccine doses have been administered. 

16,652,562 from 12+ are fully immunized

➢ 41.25% of 18+ received at least one dose; 

● Human behaviour towards the pandemic 

➢ Quick response towards the pandemic.  

➢ Strict lockdown 26 from March 2020 until 30 April 

respected by the population; 

➢ Country made closed and opened up in accordance to the 

data and gravity of the situation; 

➢ Certain segments of the population are skeptical of the 

vaccine, particularly lower income young people; 



● Official denial of COVID-19

➢ Restrictive measures (masks and social distancing)  

introduced for 6 months since the first case in March 2020

➢ 6 months later: announced that COVID-19 was fully 

defeated

➢ President John Magufuli said that through prayer God had 

freed Tanzania from COVID-19.

➢ No official data on COVID-19 was available after the last 

update on 29 April 2020.

➢ In March 2021, President Magufuli died of heart 

complications according to government sources

➢ His successor, Samia Suluhu Hassan, declared that Tanzania 

must change COVID-19 policy and appointed a committee 

of experts; 

➢ Vaccination started and masks became mandatory in public 

with the new President setting the example  (as in picture)

Tanzania Context 



● Statistics 

➢ Officially 26,261 cases have been reported;

➢ 730 people have died since the start of the pandemic, 

but the numbers are believed to be much higher.

● Vaccine roll-out

➢ The country is facing major challenges to obtain enough 

vaccines

➢ There is hesitancy amongst the population to get 

vaccinated because of previous narratives 

➢ The country received one million Johnson & Johnson 

vaccines from USA, through the COVAX vaccine 

distribution scheme and 500,000 doses of Sinopharm 

vaccine have from China. 

➢ The government plans to purchase vaccines to cover 60% 

of Tanzania’s 58 million population.

➢ As of 21 November 2021, a total of 1.337.045 vaccines 

have been administered.

● COVID-19 system and data-driven decision-

making

➢ Aga Khan Health Services and Aga Khan 

University launched CoronaCheck: 

mobile app to evaluate symptoms and 

show how to take care of  themselves.

➢ The app is free. 



Lessons learned from the pandemic 



● Measures taken initially based on common sense 

rather than evidence-based => not very effective

● Scientific, emotional approach and the role of the 

information and media => need more separation

● Vaccination is the best solution for now 

=> need more equity and supporting campaign

● Concentrate the action to a reduced geographical 

area is not an efficient strategy 

=> think globally and not locally

Lessons Learned 



❖ Surveillance systems (including the detection of 

mutation) is fragmented and not mature 

=> need investments all over the world

❖ The statement “prevention is better than clinical 

treatment” was never been so true, cost of COVID-

19 hospitalization is debilitating the healths

Systems =>  need work on social behaviour rather 

than the medical approach:

○ invest in a correct information and 

vaccination campaign

○ research that include developing countries

○ invest in One Health prevention approach



1. Much more "intelligence" and scientific approach rather than an emotional and 

political driven approach;

2. A centralised and multi-component national approach, not just health!

3. Targeted decisions based on scientific experience and data;

4. A global surveillance network and One Health with large investments in real-time 

communication;

5. A systematic epidemiological analysis of real and preventable risks as a guide to 

containment/mitigation actions;

6. Pandemic plans"ALIVE" => continuously updated;

7. Investments in preparedness training from schools to operators;

8. Investments for the prompt production by public structures of drugs and vaccines;

9. An updated communication plan.

What is missing for the next pandemic 



The problem

● Unfortunately, investments in One Health and 
veterinary fields are limited compared to the 
human health sector;

● Jembi has seen a significant increase in 
investments in the human health field, but no 
obvious change in One Health and veterinary 
financing policies.



Thank you!

Invest in vaccination 
campaign awareness!!!



Special thanks for the work on this
presentation to:

1. Antonio Macheve
2. Ivan Pinto
3. Sheila Mussane
4. Sarah Scheimann
5. Francesco Billi 
6. Agata Campione



Jembi’s proposed way forward with other members of the ERFAN network:

● Promote an effective One Health approach in health interventions in developing countries; 
● Raise awareness among institutions and funds;
● Create or strengthen National Veterinary Information Systems, surveillance and appropriate use of 

information in developing countries;
● Make veterinary and health information and surveillance systems interoperable
● Strengthen veterinary diagnostic capacity and the exchange of information with the human health 

surveillance system;
● Promote the international surveillance and alert network in the zoonotic field;
● Promote the training of all professional levels under an One Health vision in epidemiology, surveillance, 

diagnostics and information systems;
● Export appropriate technologies and proven technical capabilities to developing countries using all the 

experience, expertise, tools, techniques and local capabilities of the human health sector for the benefit of 
the veterinary health system.

Jembi aims together with its African and Italian partners to promote a greater interest of the 
international community in the Field of One Health and consequently the creation of opportunities 

and more substantial investments.
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