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malara_movie.swf








M
A

LA
R

IA
 -A

TT
R

IB
U

TA
B

LE
 

FR
A

C
TI

O
N

 O
F 

R
IS

K
 (%

)

A
C

TI
V

E 
D

ET
EC

TI
O

N

0

10

20

30

40

50

60

Figure 2. Fractions of risk for reported clinical symptoms which are attributable to 
malaria infection detected by Community Health Workers during active household 
visits (P<0.01 in all cases). Hamainza et al 2014 Malaria Journal 13: 430







Piel et al Nature Comm 1: 104



EXTENDED TRANSMISSION OF 
FATAL BUT CHRONIC 

TUBERCULOSIS INFECTIONS



“It was not animals 
that infected 
humans, it was 
humans infecting 
humans" 

Dr Helen 
Donoghue, 
University College 
London

Hershkovitz et al 2008
PLoS One 3: e3426



A. Endocranial surface of the infant showing marked engravings (serpens endocrania symmetrica, SES), which indicate chronic respiratory malfunction, and are 
usually associated with tuberculosis. B. Fragment of long bone of the infant. Note the intensive bone remodeling (hypertrophic osteoarthropathy, HOA) at the 
surface on the right side. C. Higher magnification of the HOA on the infant bone

Hershkovitz et al. (2008) Detection and Molecular Characterization of 9000-Year-Old Mycobacterium tuberculosis from a Neolithic Settlement in the Eastern 
Mediterranean. PLOS ONE 3(10): e3426. doi:10.1371/journal.pone.0003426

Paleopathological lesions on Neolithic infant bones.





Longleat Safari Park penguins die in malaria outbreak



Courtesy of Heather Ferguson



Woolhouse et al 2012 
Proc R Soc B 367: 2864







Wilkinson et al 2019 Habitat fragmentation, biodiversity loss and the risk of novel infectious disease emergence







Wilkinson et al 2019 Habitat fragmentation, biodiversity loss and the risk of novel infectious disease emergence









Origins of human AIDS viruses. 

Paul M. Sharp, and Beatrice H. Hahn Cold Spring Harb Perspect Med 2011;1:a006841





THE KILOMBERO VALLEY ECOSYSTEM IN SOUTHERN TANZANIA



WILD BOVIDS LIVING AT THE INTERFACE BETWEEN DOMESTICATED AND CONSERVED HABITATS
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COMMONALITIES BETWEEN REFUGEES AND POACHERS

BOTH ARE HIGHLY VULNERABLE TO VECTOR-BORNE DISEASES







What do COVID-19 and malaria have in common?

CHALLENGES

Need to deal with:

• Predominantly only mildly symptomatic or 
“asymptomatic”, so non-obvious

• Nevertheless, severe and often rapidly fatal 
in a substantial minority

• Long silent lag between start of outbreak 
and observable surge in severe cases

• Imperfect diagnostic tests

• Practical and financial limits to spatial, 
temporal and demographic scales of testing 
feasible

• Imperfect surveillance systems which can 
only ever pick up a fraction of all infections

IMPLICATIONS AND SOLUTIONS

Prioritize the 6 Ps:

• Prevention versus cure, even if a wonder 
drug like chloroquine is available

• Presumptive blanket coverage of entire 
populations versus targeting those 
known to be infected or at higher risk. 

• Pre-emptive versus reactive 
interventions that prevent outbreaks 
before they begin

• Prospectively define criteria for WHO 
certification of local elimination

• Protect your borders but nevertheless…

• Promote international cooperation









Hamainza et al 2014 Malaria Journal 13: 430
Hamainza et al 2014 Malaria Journal 13: 489

Zambia



NEW ZOONOTIC RESERVOIRS OF ZIKA IN NEOTROPICAL PRIMATES
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Predicted successful national containment and elimination though prompt, rigorous lockdown plus 
rigorous contact tracing and isolation, and then sustained with complete containment of imported cases

Killeen & Kiware 
2020 Infectious
Disease Modelling
(In press)
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70% lock down 
coverage and effectiveness

THE MIRAGE OF STRATEGIES TO “FLATTEN THE CURVE”

LIKE DRIVING A FERRARI A MILLION KILOMETERS ALONG 
AN ICY MOUNTAIN ROAD WITH NO BRAKES, A FAILING 

CLUTCH AND A LOOSE STEERING WHEELKilleen & Kiware 
2020 Infectious
Disease Modelling
(In press)



EXISTING ICU CAPACITY

DOUBLED ICU CAPACITY



Ferguson et al 2016 Science 353: 353



After an absence of ≈200 years, chikungunya returned to the American

tropics in 2013. The virus is maintained in a complex African zoonotic cycle

but escapes into an urban cycle at 40- to 50-year intervals, causing global

pandemics. In 1823, classical chikungunya, a viral exanthem in humans,

occurred on Zanzibar, and in 1827, it arrived in the Caribbean and spread

to North and South America. In Zanzibar, the disease was known as

kidenga pepo, Swahili for a sudden cramp-like seizure caused by an evil

spirit; in Cuba, it was known as dengue, a Spanish homonym of denga.

During the eighteenth century, dengue (present-day chikungunya) was

distinguished from breakbone fever (present-day dengue), another febrile

exanthem. In the twentieth century, experiments resulted in the recovery

and naming of present-day dengue viruses. In 1952, chikungunya virus

was recovered during an outbreak in Tanzania, but by then, the virus had

lost its original name to present-day dengue viruses.



Measles

Whooping 
Cough

Rohani et al. 
1999 Science
286:968-971



“A person on the disappearance of this fever would attempt to rise from bed, feeling not much loss of

strength, and a consciousness of being able to move about and attend to a little to business; but how

egregiously would he be mistaken when he assumed the upright posture! The joints felt as if fettered or

anchylosed, and the advance of one foot or leg beyond the other, would cost more pain and effort than the

purpose for which it may have been advanced was worth, —aye,—a thousand times told!”

Dumaresq PJ. An account of dengue, danga or dandy fever, as it occurred in New- Orleans, and in the person of the writer, communicated in a letter to

one of the editors. Boston Med Surg J. 1828; 1: 497–502; http://dx.doi.org/10.1056/NEJM182809230013201



Chowdhury et al 2020 Eur J Epidemiol 35: 389 & Killeen 2020 Eur J Epidemiol (In press)



Countries beating Covid-19



Countries that are nearly there



Countries that need to take action







Ferguson et al 16th March 2020

LOOK THE DEVIL IN THE EYE





Political controversy

After the cholera epidemic had subsided, 
government officials replaced the Broad Street Pump 
Handle. They had responded only to the urgent 
threat posed to the population, and afterward they 
rejected Snow's theory. To accept his proposal would 
be indirectly accepting the oral-fecal method 
transmission of disease, which was too unpleasant 
for most of the public.

Public health officials today recognize the political 
struggles in which reformers often become 
entangled. During the Annual Pumphandle Lecture in 
England, members of the John Snow Society remove 
and then replace a pump handle to symbolize the 
continuing challenges that face public health 
advancements.











WHO Director-General's 
opening remarks at the 
World Health Assembly“My sisters and brothers”

“As you know, this year is the International Year of the Nurse and the Midwife. This Assembly was intended to 
be a moment of recognition for the incredible contribution that nurses and midwives make every day, in every 
country. The pandemic has robbed us of that opportunity. But it has only served to illustrate why nurses, 
midwives and all health workers are so important. Nurses and midwives have been on the frontlines of the 
fight against COVID-19, putting themselves in harm’s way. Many have made the ultimate sacrifice in service of 
humanity.”

“The pandemic has brought out the best – and worst – of humanity: Fortitude and fear; solidarity and 
suspicion; rapport and recrimination. This contagion exposes the fault lines, inequalities, injustices and 
contradictions of our modern world.
It has highlighted our strengths, and our vulnerabilities. Science has been hailed and scorned. Nations have 
come together as never before, and geopolitical divisions have been thrown into sharp relief. We have seen 
what is possible with cooperation, and what we risk without it.”

“And we have called consistently for the two essential ingredients for conquering this virus: national unity and 
global solidarity.”
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Killeen (2020) Infectious Disease Modelling. Pushing past the tipping points in containment trajectories of Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) epidemics (In press)







PLoS Currents-Outbreaks: 2nd Sep 2014



PRIORITIZING DISEASES FOR RESEARCH AND DEVELOPMENT IN EMERGENCY CONTEXTS

• Crimean-Congo haemorrhagic fever (CCHF)

• Ebola virus disease and Marburg virus disease

• Lassa fever

• Middle East respiratory syndrome coronavirus (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS)

• Nipah and henipaviral diseases

• Rift Valley fever (RVF)

• Zika

• Disease X (Disease X represents the knowledge that a serious international epidemic could be caused by a 
pathogen currently unknown to cause human disease, and so the R&D Blueprint explicitly seeks to enable 
cross-cutting R&D preparedness that is also relevant for an unknown “Disease X” as far as possible)







As Ebola cases reach 3000 in DRC, WHO calls on all partners to fulfill promises to communities
“Our commitment to the people of the Democratic Republic of the Congo is that we will work alongside them to stop the Ebola 
outbreak,” said WHO Director-General Dr Tedros Adhanom Ghebreyesus. “Our commitment also means strengthening health 
systems to give them all the other things they need. Building strong systems is what will protect people, communities and the
world.“

With a population of 80 million, the Democratic Republic of the Congo has more than 4 million displaced and is home to the 
world’s second largest food crisis with 13 million people food insecure. Since January 2019, there have been outbreaks of 
cholera (15,331 cases, 287 deaths), measles (161,397 cases, 3,117 deaths) and malaria, the leading cause of death in the DRC,
which kills more than 48,000 people every year.













Global geographic distribution of current members and collaborators in the Malaria Modelling Consortium (MMC), plus 
analytical contributors to the WHO 2015-2017 World Malaria Report (WHO-WMR), overlaid on malaria endemicity.

WHAT’S WRONG WITH THIS PICTURE?











Sheila Ogoma, PhD

Ifakara Health Institute
United Republic of Tanzania
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Trócaire in Honduras: Everyday crisis forces people into the hands of “coyotes”








