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"Malariais ... athousand different diseases and .
epidemiological puzzles.

Like chess, it is played with a few pieces, but

is capable of an infinite variety of situations.”

Hackett L: Malaria in Europe, an ecological study; 1937.
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Malaria

Five species of Plasmodium parasite cause malaria in humans:
P. falciparum; P. vivax; P. ovale; P. malariae. P. knowelsi

+ Most severe disease caused by P. falciparum

+ P, falciparum accounts for majority of malaria cases world-wide

Table 1.2 Estimated number of cases of malaria and percentage due to Plasmodium falciparum in
2010

WHO Regional Office  Total no. of cases of malaria Cases of malaria dueto  Total no. of malaria deaths due to P.
P. falciparum (%) falciparum

Africa 174 000 000 98 596 000
Americas 1000000 34 1000
Eastern Mediterranean 10 000 000 82 15 000
Europe 200 5 0
South-east Asia 28 000 000 54 38 000
Western Pacific 2 000 000 77 5000
All 216 000 000 91 655 000

Data from WHO (2011)




Malaria life cycle in humans

Fig. 1.1 Life-cycle of Plasmodium species in humans
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Vlalaria-related lliness: InTants and Non-immunes

Repeated infections:
Anemia, intellectual and physical
growth impairment

‘Severe’ malaria:

Profound anemia, CNS pathology

with comaand seizures, longterm
Sequela, Acute respiratory distress

Death, primarily due to P. falciparum




ow does an @
epidemiologist think of

scale in studying
malaria?




World-wide population at risk for
malaria, 2013

% Population at risk

Not endemic or no ongoing
transmission
M 0-20%
20-40 %
40-60 %
M 60-80%
M 30-100%

Global Malaria Mapper, WHO, 2016




World-wide population at risk for
malaria, 2013

Global Malaria Mapper, WHO, 2016




Centre for Global Health Research
Kenya Medical Research Institute




Variability of malaria transmission in Kenya

Malaria Endemicity Levels
Kenya, by 1989 District Boundaries

Malaria Endemicity Levels
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No. of subjects

1-4

Age Group (years)
5-9 10-14 All ages

n (%)

n (%) n (%) n (%)

34 (32)

37 (35) 35(33) 106 (100)

EBV ser
n hemoglobin (g/dl)
Subjects with P.f. positive smear
temperature (°C)

372 (9%)
9.72
26 (77)
36.80

STTO0—385-<00) 104 (98)
12.25  12.51 17,

27 (73) 29(83) 82 (77)
36.76  36.89

No. of subjects

39 (30)

50 (38) 41(32) 130 (100)

EBV se i
n hemoglobin (g/dl)

Subijects with P.f. positive smear

temperature (°C)

36 (92)
12.18
3(8)
37.21

7 (98)
13.29 12.
11(26) 21 (16)
37.09

Rainey, 2007, Moorman, 2005




Microgeographic variability of

malaria

Study Area: Nyanza Province
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Significant geographical variability in malaria
prevalence even within small geographic region

eBL Low Incidence eBL High Incidence p value

Age (SD), years 5.08%9¢2.57) 96 (2.38)7151 0.70

Gender: n male (%) S1_(4R) (45) 0.68

@nce + for *parasites: n (%) 23 (22) (62) <0.001

Mean *parasite density (SEM): puL 2262 (616) (2111) 0.55
Geometric mean 1155

Mean EBV log viral load** (SD) 2.57 (0.81) : (1.56) 0.001
Mean hemoglobin (SEM): g/dL 12.05 (0.14) (0.19) 0.016

Anemiat prevalence, n (%) 27 (25) 71 (47) <0.001

Sumba et al., British J. Cancer 2010




Summary

+ Geographic variability of malaria prevalence
even within small region.

+ The percent of children (the not-yet immunes)
that have parasites in their blood is an indicator
of how much malaria exists within a region.




Antibodies to malaria have a short
half-life
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Summary

+ Geographic variability of malaria prevalence
even within small region.

+ The percent of children (the not-yet immunes)
that have parasites in their blood is an indicator
of how much malaria exists within a region.

+ Immunity to malaria is slow to develop, only
protects against disease and not to re-infection.

+ Malaria can be considered a chronicinfection of
children in holoendemic regions
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Figure 1. Some processes on different temporal and spatial scales that affect malaria

epidemiology Adapted from Martens and Thomas



Climate Change and Malaria
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Distribution of the primary
Malaria agent

Current distribution
- Possible extended

distribution by 2050

(suitable climate)

D Presently suitable,
but unsuitable
climate by 2050

Current distribution, represents
maximum extent of the distribution of the
falciparum Malaria parasite.

The scenario is basad on the high
scenarno from the HadCM2 experiment.
Source: Rogers & Randolph. The Global
Spread of Malaria in a Future, Warmer
World. Science (2000:1763-1766).

oes climate affect malaria
ence and distribution?

Earth and Planetary Sciences » "Human and
Social Dimensions of Climate Change",

Impact of Gl‘mate Change on the Geographlc
Scope of Diseases -

the predicted climate-malaria models hold
true only if no actions are taken.



Malaria interventions
have reduced parasite
prevalencein last

decade oo

Insecticide treated bed nets
Indoor residual spraying

New anti-malaria drugs

2015

Malaria Atlas Project



Does climate change result in malaria
transmission in new regions of Africa?

Yes

Climate variability and malaria epidemics in the

highlands of East Africa

Guofa Zhou', Noboru Minakawa?, Andrew K. Githeko® and Guiyun Yan'
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The causes of the recent re-emergence of malaria in the
East African highlands probably involve a complex
interplay among multiple factors, including climate,
land use, topography, inadequate use of antimalarial
drugs and drug resistance, socioeconomic status, health
policy and public health control measures. It is import-
ant to determine the relative contribution of these
factors. In our study, we statistically attributed the
effects of autocorrelation, seasonality and climate
variability to the temporal variation in the number of
malaria patients in several highland sites in East Africa.
We found that in three out of seven sites, climate
variability contributed more variance to malaria patient
numbers than did autocorrelation and seasonality. In all
seven study sites, we found highly significant nonlinear,
synergistic effects of the interaction between rainfall
and temperature on malaria patient time series.

TRENDS in Parasitology Vol.22 No.2 February 2005

and clinics as human population size increas
countries during the study period.

Table 1 presents the change in human pop
and the number of health facilities in Rift
Nyanza provinces, in Kenya from 1981 to 1
Uganda from 1987 to 2001 (health facility data
are not available). We have chosen these two 1
Kenya because the three study sites (Kericho,
Eldoret) are in Rift Valley province, and one si
Nyanza province. The rates of increase
population size and the total number of heal
are remarkably similar (Table 1). For examp!
12-year period, the human population size ir

No

Climate variability and malaria epidemics in the

highlands of East Africa
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Malaria epidemics in the highlands of East Africa garner
significant research attention, due, in part, to their
proposed sensitivity to climate change. In a recent
article, Zhou et al. claim that increases in climate
variance, rather than simple increases in climate mean
values, have had an important role in the resurgence of
malaria epidemics in the East African highlands since
the early 1980s. If proven, this would be an interesting
result but we believe that the methods used do not test
the hypothesis suggested.

54.6% and 39.9% in Rift Valley and Nyanza provinces
respectively, and the total number of health facilitie
increased by 50.8% and 64.9%, respectively. Although th
number of health facilities at specific sites cannot b

infavwnd fenmn tha nuearrinaial laval Aata thava 160 na wanons

number of hospitals generally increases in |
the human population size increase, and thu
population size that each hospital has ser
similar during the study period’, is not supg
article cited [3] which actually says the o}
situation at specific sites cannot be inferrec
national data, but they do provide evidenc:
decline in per capita health service provisic
with many of the malaria resurgences’. 1
numbers recorded at individual facilities canr
investigate epidemic trends without accour




Malaria and climate change:
unanswered questions

+How do we bring the scales of climatology
and malaria epidemiology together to
increase our predictive/analytic power?

+How do interventions affect our modeling
of disease?

4+ Does malaria contribute to other chronic
diseases?
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Dehydration and malaria augment the risk of developing chronic kidney
disease in Sri Lanka
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Abstract Go to: (v)

Chronic kidney disease (CKD) of unknown etiology (CKDu) is a serious health issue in Sri Lanka. One-to-
one age and sex-matched two sample comparative study was carried out in the Medawachchiya divisional
secretariat area of the North Central Province (NCP) of Sri Lanka, by randomly selecting 100 CKDu
patients and 100 age and sex-matched subjects from non-CKDu affected families from the same area. An
interviewer-administered questionnaire was used for the collection of data pertaining to occupation,
medical history and lifestyle. Data were analyzed using a conditional linear logistic model. Working for >6
h in the field per day, exposure to sun, drinking water only from well, consumption of <3 L of water per
day, and having a history of malaria were found to be having significant (P < 0.05) likelihood toward the
development of CKDu. Treatment of water prior to consumption had a significant protective effect against
CKDu. Dehydration, history of malaria and drinking untreated well water from are likely contribute to the
development of CKD of unknown etiology among the inhabitants of NCP, Sri Lanka.



