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. Risk

Undetermined severity Very low severity (0-1) Low severity (1.1-2) Medium severity (2.1-3) High severity (3.1-4) Very high severity (4.1-5)

* Humanitarian emergencies, of either natural or
anthropogenic origins, are equivalent to major disasters,
which lead to large-scale population movement, food
insecurity and severe health system disruptions

* Humanitarian emergencies may increase risk of malaria
epidemics and incidence of severe disease; when
immunologically naive individuals are displaced into high
transmission areas
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UNHCR currently estimates 89.3M forcibly displaced people,
incl. 53.2M IDP, 21.3M refugees, 4.6M asylum-seekers and
4.4MVenezuelans displaced abroad

2/3 inhabit malaria endemic regions, particularly WHO AFRO
region

Reversal of malaria gains during humanitarian emergency in
Venezuela —1200% increase in malaria between 2000-2020
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* Evidence for malaria vector control tools during humanitarian emergencies insufficient
for WHO to develop policy recommendations; recommendations for ITNs and IRS
based on proven efficacy in non-emergency situations

Primary review objective:

* To evaluate the impact of different vector control interventions on malaria disease
burden during humanitarian emergencies

 Literature retrieved from 10 electronic databases and 2 clinical trial registries using
~200 search terms

* Grey literature from 29 technical groups/NGOs, 24 donors, stakeholders and policy
makers and 6 industrial partners searched



PICO - Participants, Interventions, Comparisons

Setting An area with ongoing human malaria

transmission or malariogenic potential

Population Refugees and IDP adults and children,
affected by humanitarian emergencies

Intervention Malaria-specific vector control intervention

Comparison No malaria-specific vector control
intervention



PICO - Outcomes & Data Analysis i (s

Primary outcomes: Epidemiological

* Malaria case incidence (symptomatic infection)

 Malariainfectionincidence

» Parasite prevalence (symptomatic and
asymptomatic infection)

Secondary outcomes: Epidemiological
* Allcase mortality

* Severe malaria

* Anaemia prevalence
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Secondary outcomes: Entomological

* Entomological inoculation rate (EIR)

* Adult mosquito density

* Sporozoiterate

Secondary outcome: Operational

* Intervention durability

Secondary outcomes: Other Effects

* Adverse events

* Impact on human behaviour

* Impact on other vector-borne diseases



PRISMA Diagram

Records identified through Additional records identified
database searching through other sources
(n=21,309) (n=69)

Records after duplicates removed

(n=12,475) Records identified from
bibliographies of screened
< studies (n = 28)
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Full-text articles assessed
for eligibility
(n=278)
Studies included in Full-text articles excluded
qualitative synthesis < > (n=254)
(n=2) ' * 47 did not have required study population
Studies included in « 43 did not include required exposure
quantitative synthesis * 38 did not include required outcome
(meta-analysis) 16 unable to link outcome to exposure
(n=22) = 20 did not include control
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* 4 same data in two articles
* 64 records were reviews, conference
abstracts, commentaries, policy documents,
press releases or modelling studies
* 22 records for which full texts could not be
retrieved
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Eligible Studies

Studies from g countries:
5 sub-Saharan Africa

2 Eastern Mediterranean
2 South-East Asia
616,611 participants

All emergencies due to conflict

7 vector control tools evaluated

Most studies from early 1990s-2000s

g randomized studies; 13 non- b of tudies
randomized o
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Summary of Findings - ITNs

ITNs compared to no ITNs for preventing malaria
Patient or population: refugees/IDPs affected by humanitarianemergencies

Setting: humanitarian emergencies
Intervention: ITNs
Comparison: no ITNs

Anticipated absolute effects (95% ClI) Relative effect Number of Certainty of the Comments
(95% ClI) participants/person Evidence (GRADE)
NoITNs Risk difference -years (studies)
with ITNs
32 fewer per 1000
P. falciparum case (44 fewerto 15 RRo0.55 3200 OODD ITNs resultin large reduction in P. falciparum case
. 70 per 1000 5 o
incidence fewer) (0.37t00.79) (4 RCTs) HIGH incidence.
15 fewer per 1000
P. falciparum (22 fewerto 4 RRo0.60 2079 CODD : . .
er 1000 ITNs result in large reduction in P. falciparum prevalence.
prevalence 37P fewer) (0.401t00.88) (2 RCTs) HIGH? 9 falcip P
. 1 fewer per 1000
AU 132 per 1000 ‘ (6 fewzr to 8 HREEE 2 ©000 ITNs likely reduces P. vivax case incidence
incidence 32P 5 (0.51t0 0.94) (3RCTs) MODERATE? Y : :
fewer)
o fewer per 1000 L ; ; )
. P RR1.00 2079 OO0 ITNs may result in little to no difference in P. vivax
P. vivax prevalence 99 per 1000 (25 fewer to 34 B
(0.75t01.34) (2 RCTs) LOW & prevalence.
more)
a. Wide confidence intervals
b. There is uncertainty about the magnitude of effect of the intervention, as it fails to exclude benefit or harm.
Experimental Control Risk Ratio Risk Ratio Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dolan 1993 (1) 9 36 23 35 17.1% 0.38[0.21, 0.70] — Luxemburger 1994 (1) 23 155 26 163 23.9% 0.93 [0.56, 1.56] —a
Dolan 1993 19 67 16 65 18.2% 1.15 [0.65, 2.04] —— Rowland 1996 (2) 150 1155 259 1152 55.9% 0.58 [0.48, 0.69]
Luxemburger 1994 (2) 24 155 46 163 21.8% 0.55 [0.35, 0.85] —a— Smithuis 2013 18 185 23 187 20.3% 0.79[0.44, 1.42] —
gm's:i égig ® ‘11; 11:: 1;; ligg ig:g: g:gg {g;; (1):(5)‘31} - Total (95% CI) 1495 1502 100.0% 0.69 [0.51, 0.94] &
’ Total events 191 308
Total (95% CI) 1598 1602 100.0% 0.55 [0.37, 0.79] Heterogeneity: Tau? = 0.04; Chi? = 3.61, df = 2 (P = 0.16); I* = 45% t - 5 + J
Total events 112 227 - Test for overall effect: Z = 2.34 (P = 0.02) 0 01Favours?e§<perimental] Favours [conlt?oI] 100
Heterogeneity: Tau? = 0.12; Chi® = 11.72, df = 4 (P = 0.02); I* = 66% #0_01 Ofl 150 100# Footn

Test for overall effect: Z = 3.15 (P = 0.002) Favours [experimental] Favours [control] (1) individually randomised

(2) household randomised
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Summary of Findings - IRS

IRS compared to no IRS for preventing malaria

Patient or population: refugees/IDPs affected by humanitarian emergencies
Setting: humanitarian emergencies

Intervention: IRS

Comparison: no IRS

Outcomes Anticipated absolute effects (95% Cl) Relative effect Number of Certainty of the Comments
NoIRS Risk difference (95% CI) participants/person Evidence (GRADE)
with IRS -years (studies)
f‘.]falaparum 7 Per 1000 S Rateratio 0.57 48’9377 (@ ®000 : The evidence is very uncertain about the effect of IRS on
incidence person-years (3 fewerto3 (0.53-0.61) observational study) VERY LOW® . -
P. falciparumincidence: crude IRRs.
(crude IRRSs) fewer)
PR 257 per000 80 more per 1000 RR1.31 278 ARCT) EB@O? IRS may result in little to no difference in P. falciparum
prevalence (23 fewerto 226 (0.91-1.88) LOW=
prevalence.
more)
P. vivax incidence 57 per 1000 28 fewer per 1000 Rateratioo.51 48,9372 (1 OO0 . The evidence is very uncertain about the effect of IRS on
(crude IRRS) person-years (29 fewer to 28 (0.49-0.52) observational study) VERY LOW< ) .
Ty P. vivaxincidence: crude IRRs.
A5 I I A ZRlESECoR £ A [ el SIS 4708 .(2 GBOOCE : The evidence is very uncertain about the effect of IRS on
(crude ORs) (57 fewer to 75 (0.25-2.14) observational VERY LOWabcde .
. P. vivax prevalence: crude ORs.
more) studies)

a. Very wide confidence intervals.

b. There is uncertainty about the magnitude of effect of the intervention, as it fails to exclude benefit or harm.

c. All studies were non-randomised and observational.

d. Only two studies were included, and both were conducted in Pakistan. The results may not be generalisable to other settings.
e. Minimal overlap of confidence intervals and considerable heterogeneity (12=81%, p =0.02).

f. Only one study was included, and was conducted in Pakistan. The results may not be generalisable to other settings.

Exposed Control Odds Ratio Odds Ratio Exposed Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Study or Subgroup Events  Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rowland 1997a 687 163568 1407 163568 79.0% 0.49 [0.44, 0.53] . Rowland 1997a 3713 163568 9749 163568 71.2% 0.37[0.35, 0.38] [ ]
Rowland 1997a 329 76618 375 76618 21.0% 0.88[0.76, 1.02] - Rowland 1997a 3494 76618 4030 76618 28.8% 0.86 [0.82, 0.90] u
Total (95% Cl) 240186 240186 100.0%  0.57[0.53, 0.61] [} Total (95% Cl) 240186 240186 100.0%  0.51 [0.49, 0.52] |
Total events 1016 1782 Total events 7207 13779
Heterogeneity: Chi’ = 44.00, df = 1 (P < 0.00001); I* = 98% f t t { Heterogeneity: Chi? = 771.73, df = 1 (P < 0.00001); I* = 100% ' + + |
Test for overall effect: Z = 14.34 (P < 0.00001) 0.01 01 10 100 0.01 0.1 10 100

Favours [experimental] Favours [control] Test for overall effect: Z = 45.59 (P < 0.00001) Favours [experimental] Favours [control]



Summary of Findings — ITCs & ITPS

Insecticide-treated clothing compared to no insecticide-treated clothing for preventing malaria

Patient or population: refugees/IDPs affected by humanitarian emergencies

Setting: humanitarian emergencies
Intervention: insecticide-treated clothing

LONDON

Comparison: untreated clothing
Outcomes Anticipated absolute effects (95% Cl)

Risk difference with
insecticide-treated
clothing
28 fewer per 1000
(412 fewerto 130
fewer)

No insecticide-
treated clothing

P. falciparum
prevalence: adjusted
ORs

659 per1000

a. All studies were non-randomised and observational.

Relative effect
(95%Cl)

ORo0.29 (0.14-
0.60)

Number of
participants/person-
years (studies)

181 (2 observational
study)

b. Only one study was included, which was conducted in Kenya. The results may not be generalisable to other settings.

Insecticide-treated plastic sheeting compared to no insecticide-treated

Patient or population: refugees/IDPs affected by humanitarian emergencies

Setting: humanitarian emergencies

Intervention: insecticide-treated plasticsheeting
Comparison: untreated plastic sheeting

lastic sheeting for preventing malaria

Certainty of the
Evidence (GRADE)

®O00O
VERY LOWaP

Comments

The evidence is very uncertain about the effect of insecticide-
treated clothingon P. falciparum: adjusted ORs.

Outcomes

Anticipated absolute effects (95% Cl)

Risk difference with
insecticide-treated
plastic sheeting

No insecticide-
treated plastic
sheeting

P. falciparum
incidence: adjusted
IRRs

P. falciparum
prevalence (adjusted
ORs)

a. All studies were non-randomised and observational.

4 per 1000 person-
years

1 fewer per 1000 (2
fewerto 1 fewer)

514 per 1000 56 fewer per 1000
(120 fewerto o

fewer)

Relative effect
(95%ClI)

Rate ratio 0.68
(0.62-0.74)

OR0.80 (0.64-
1.00)

Number of
participants/person-
years (studies)

31,023 (1
observational study)

1,610 (1 observational
study)

b. Only one study was included, which was conducted in Sierra Leone. The results may not be generalisable to other settings.
c. There is uncertainty about the magnitude of effect of the intervention, as it fails to exclude benefit or harm.

Certainty of the
Evidence (GRADE)

®O00O
VERY LOWab

®O00O
VERY LOWabs

Comments

The evidence is very uncertain about the effect of insecticide-
treated plastic sheeting on P. falciparumincidence: adjusted IRRs.

The evidence is very uncertain about the effect of insecticide-
treated plastic sheeting on P. falciparum prevalence: adjusted ORs.
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Summary of Findings — Insecticide-Treated Cattle

Insecticide-treated cattle compared to no insecticide-treated cattle for preventing malaria
Patient or population: refugees/IDPs affected by humanitarian emergencies

Setting: humanitarian emergencies

Intervention: insecticide-treated cattle

Comparison: no insecticide-treated cattle

Outcomes Anticipated absolute effects (95% Cl)  Relative effect Number of Certainty of the Comments
(95% CI) participants/person- Evidence
Noinsecticide- Risk difference years (studies) (GRADE)

treated cattle with insecticide-
treated cattle

::néf‘:il::\pc Zrum lelrSF)s;_lc;c;cr’s 6 {e\;\;ewr;ere:l.:;o Ra('(c)ezrzjc(ljost;.)z,z, 93,535 (1 RCT) M?IS.;GR)ACC?'EB Insecticide-treated cattle likely results in a large reductionin
P Y 9 fewef) ' ' P. falciparumincidence.

P;{:iﬁf:cr: “ 19 PErooe 10(1;ev¥:\:vzf;: Zoo (: Rl?:so) 19,152 (1RCT) EB:? g?_'@ Insecticide-treated cattle results in large reductionin P.

P 3 fewer) 3107 falciparum prevalence.

PVl 7e2|'sp§r:-10e(;?s 22(fe6v¥:\|,'vz¢:;;.ooo R(Zte;::;lg 0'6)9 93,535 (1 RCT) M?I?;EIESI'EB Insecticide-treated cattle likely results in a large reductionin
P y 3 fewer) 4 5 95 P. vivaxincidence.

e e 82 per 1000 33:“;:\2:;;000 (ORR (_)1'6008) 19,252(1RCT) Mgﬁfg@ Insecticide-treated cattle may result in a large reductionin

55 more) 7 33 P. vivax prevalence.

a. Downgraded by 1 for imprecision: Cls span from a small effect to a large effect.
b. Downgraded by 1 for imprecision: Cls include both a large effect and no effect.



Summary of Findings — Insecticide-Treated
Chaddars & Topical Repellents

Insecticide-treated chaddars compared to no insecticide-treated chaddars for preventing malaria
Patient or population: refugees/IDPs affected by humanitarian emergencies

Setting: humanitarian emergencies
Intervention: insecticide-treated chaddars
Comparison: untreated chaddars

LONDON

Outcomes
No insecticide-
treated chaddars

P. falciparum case
incidence

116 per 1000

P. vivax case
incidence

222 per 1000

a. Wide confidence intervals.

Anticipated absolute effects (95% Cl)

Risk difference
with insecticide-
treated chaddars

51 fewer per 1000
(71 fewerto 23
fewer)

58 fewer per 1000
(102 fewerto 4
more)

Relative effect

(95%CI)
RRo0.56 (0.39-
0.80)

RR0.74 (0.54-
1.02)

Number of Certainty of the
participants/person- Evidence (GRADE)
years (studies)
682 (1RCT) ®000
MODERATE?
682 (1RCT) &0
LOWP

b. Downgraded by 2: very wide confidence intervals indicating that the true effect could be large or there could be no effect.
Topical repellents compared to no topical repellents for preventing malaria
Patient or population: refugees/IDPs affected by humanitarian emergencies

Setting: humanitarian emergencies
Intervention: topical repellents

Comments

Insecticide-treated chaddars/top-sheetslikely resultsin a large
reductionin P. falciparum case incidence.

Insecticide-treated chaddars/top-sheets may reduce P. vivax
case incidence.

Comparison: no topical repellents
Anticipated absolute effects (95% Cl)

No topical repellents

P. falciparum
infection incidence

71 per1000

P. vivax infection
incidence

188 per 1000

a. Very large confidence intervals

b. There is uncertainty about the magnitude of effect of the intervention, as it fails to exclude benefit or harm.

Risk difference
with topical
repellents
30 fewer per 1000
(46 fewerto 2
fewer)

11 more per 1000
(75 fewerto 160
more)

Relative effect
(95% ClI)

RR0.58 (0.35-
0.97)

RR 1.06 (0.60-
1.85)

Number of Certainty of the
participants/person-  Evidence (GRADE)
years (studies)
1822 (2 RCTs) 121 @)
MODERATE?
1822 (2 RCTs) OO0
LOwab

Comments

Topical repellents likely reduce P. falciparum infection incidence.

Topical repellents mayresult in little to no difference in P. vivax
infectionincidence.
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Key Discussion Points I (e
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* High certainty evidence for ITN deployment in chronic humanitarian
emergencies —reduced P. falciparum and P. vivax by 45% and 31%, respectively
* Similar effect sizes reported from meta-analyses of ITNs during non-
emergencies
 Significant pragmatic barriers to ITN use during emergencies:
- Inadequate sleeping arrangements/over-crowding
- ITN mis-use/illegal trade of donated goods
- Poor durability due to harsh conditions
- Inadequate IEC/BCC about net care

_ ~ + Lower certainty evidence for IRS - similar to non-emergency settings
% =+ |RS hassome advantages over ITNs during emergencies (when shelter

: structures are appropriate):

Less behavior change

More choice of insecticides for resistance management

Community-level protection

Reduces other vector species (e.g. sandflies) and nuisance pests

* Low certainty evidence for ITCs/ITPS, topical repellents and chaddars
* Greater investment from the private sector needed for ‘niche’ vector control
tools
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Key Limitations G (g
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Study design/data collection limitations

 Studies may lack a true control group — unethical during emergencies not to distribute vector control
interventions equitably; comparisons to adjacent villages/communities instead

* Vector control tool deployment in emergencies often accompanied by improvements to malaria
diagnosis/treatment and health facility access; resource allocation assumed to be equal;
overestimation of vector control intervention effect size

* Refugee settlement infrastructure, road access assumed to be uniform; data not captured
systematically

* Challenging to design prospective studies in emergencies (especially acute); cannot collect baseline
data, design protocols, obtain ethical approval, map study areas, stratify intervention deployment

Limitations of available literature

 Studies conducted in chronic/protracted emergencies of 10+ years

* Majority of randomized data from Asia (13/22), with less from sub-Saharan Africa (9/22); key
differences in vector behaviour, particularly exophilic/exophagic, anthropophilic/zoophilic tendencies

* Most studies used pyrethroid insecticides before widespread insecticide resistance



Health Organization Policy Recommendations

Strong recommendation for , High certainty evidence

Insecticide-treated nets: Humanitarian emergency setting (2022)

Insecticide-treated nets (ITMs) should be deployed for the prevention and control of malaria in children and adults
in areas with ongoing malaria transmission affected by a humanitarian emergency.

Remiark:
This recommendation is limited to classes of ITNs currently recommended by WHO. As with ITMs deployed in more stable
settings, WHO recommends that ITMs that are prequalified by WHO be selected for use in humanitarian emergencies.

When considering deployment of ITNs in humanitarian emergencies, the infrastructure, access, logistical capacity and
resources available must be taken into account, as these may influence the feasibility and cost of procuring and deploying
nets.

Conditional recommendation for , Very low cerntainty evidence
w H o GUIDELI NES Indoor residual spraying: Humanitarian emergency setting (2022)
2 IRS can be deployed for the prevention and control of malaria in children and adults in areas with ongoing malaria
f rma Ia ria transmission affected by a humanitarian emergency.

9 O Remark:
25 November 2022 i : o . . ; .
The conditionality of this recommendation is largely driven by the very low certainty of the evidence that IR5 reduces malaria

in such settings and due to concerns around feasibility and cost.

When deciding whether IRS may be appropriate for prevention and control of malaria in humanitarian emergency settings,
programmes should consider:

» whether the structures are suitable for spraying. Some shelters provided in emergency settings may not be suitable for
application of insecticides, such as open-sided structures and those built from materials that affect the residual nature of
the insecticides;

= whether the target coverage of IRS can be feasibly achieved in the setting:

= whether there are sufficient resources to cover the relatively high costs associabed with an IRS programme. In such
settings, transport of commaodities to hard-to-reach areas, coupled with the need to guickly procure ttems and establish
human capacity to defiver the intervention, is likely to incur higher costs than when deploying IRS in more stable
settings.

As with the deployment of IRS in more stable settings, WHO recommends that WHO-prequalifed insecticides be selected
Wﬂrld H'E‘a’th for IRS use in humanitarian emergencies. It is important to ensure that the vector population is susceptible to the insecticide

Drga n i zati ] selected for spraying.
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THANKYOU!

ANY QUESTIONS?



