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Foreword

The Ministry of Health and Rwanda Biomedical Centre (RBC) would like to take this occasion to
express their deep gratitude and sincere thanks to everyone including all partners and stakeholders
who contributed to the compilation of this annual report of the Malaria and Other Parasitic
Diseases Division (MOPDD) in Rwanda.

This Malaria and Neglected Tropical Diseases Report 2019-2020 was developed based on data
generated from the HMIS and Program data from RBC/MOH Rwanda. It presents a
comprehensive picture of the prevention, control and management of malaria and NTDs in
Rwanda and is structured based on the Extended 2013-2020 Rwanda Malaria National Strategic
Plan, the Revised Malaria Contingency Plan 2016-2020 as well as the NTDs Strategic Plan.

Actions needed to control Malaria and NTDs burden in Rwanda require partnership and close
collaboration between stakeholders in environmental control programs, as well the strengthening
of surveillance systems across all sectors at both national and decentralized levels. These programs
must be conducted using an evidence-based intervention for prevention, treatment and support for
patients, community health workers, and the communities where these strategies are implemented.

I would like to acknowledge the efforts of the dedicated staff in the various institutions of the
Government of Rwanda who worked tirelessly to complete this report. We remain entirely grateful
to the inputs and support provided by our partners.

Special thanks to the members of the Civil Society Organizations, Local and International Non-
Governmental, Bilateral Organizations as well as the Rwandan Government institutions who were
heavily involved in the implementation of Malaria and NTDs control activities.

I would also like to thank all members of the Technical Working Group that reviewed and validated
the content of this report. We thank you all for your support in the fight against Malaria and NTDs
in Rwanda.

Dr. NGAMIJE M. Dani
Minister of Health
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Executive Summary

Today, Rwanda has a strong vision for a country free from malaria and NTDs as a way of
contributing to the well-being of the Rwandan population including reduction of the
impact of malaria and NTDs-related burden of diseases. To achieve this requires robust
evidence-based efforts and strong collaboration with all relevant stakeholders especially
in implementation of appropriate interventions and quality health delivery services.

Following the recent malaria upsurge, the Government of Rwanda and its Partners have
been combining efforts in the fight against malaria through different malaria control
interventions.

In line with the National Malaria Strategic Plan 2013-2020 goals, all malaria control
interventions aim at achieving the following objectives:

Objective 1: By 2020, at least 90 % of population at risk will be effectively protected
with locally appropriate preventive and vector control interventions.

Objective 2: By 2020, all malaria cases will be promptly treated in line with the
national guidelines

Objective 3: By 2020, all health facilities provide complete reporting to strengthen
surveillance, monitoring and evaluation and inform operational research.

Objective 4: By 2020, strengthen coordination, collaboration and effective program
management at all levels.

Objective 5: By 2020, 75% of the population will have correct practices and behavior
towards malaria control.

Despite the continued malaria burden increase since 2012 in almost all 30 districts of
Rwanda, significant results were registered in the reporting period July 2019-June 2020.
These included:

- Reduction in the incidence of malaria from 321 per 1,000 person per year in FY2018-
2019 to 198 per 1,000 in 2019/2020. In addition, the National Slide Positivity Rate
(SPR) dropped from 44.4% in FY2018/2019 to 34.5% in FY2019/2020

- Decline in uncomplicated malaria cases from 3.9million cases in FY2018/2029 to
2.5millioncases in FY2019/2020 (37% reduction) with currently 58% of these cases
managed at community level.

- Reduction in severe malaria cases from 7,054 cases in FY2018-2019 to 4,358 severe
cases in FY2019/2020 representing 38% decrease in all severe malaria cases.

- Significant decrease in the number of deaths due to malaria from 372 in FY2018-2019
to 167 deaths in FY2019-2020.
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Regarding malaria prevention, the following results were achieved during the FY 2019-
2020:

- Atotal of 5,566,006 Rectangular LLINs (including 769,150 LLINs IG2 Nets, 1,399,528
PBO Nets, and 3,397,328 Standard LLINs) were distributed to the general population
through mass campaign (Households Distribution) in 23 districts while seven districts
were not covered because of COVID-19 constraints.

- The number of districts covered with Indoor Residual Spraying (IRS) increased
from 10 in FY2018/2020 to 12 districts (Nyagatare, Kirehe, Bugesera, Gatsibo,
Ngoma, Kayonza, and Rwamagana in Eastern Province; and Huye, Nyanza,
Gisagara, Ruhango and Kamonyi in Southern Province) fully sprayed in
FY2019/2020 with seven high burden sectors of Rusizi Districts sprayed as
outbreak control strategy. In these IRS Districts, a 99,3% coverage (1,231,070 out
of 1,239,880 structures were sprayed) was achieved with a total population of
4,867,811 out of 4,899,459 protected (99,4%) from malaria in IRS targeted
districts.

Regarding Neglected Tropical Diseases (NTDs) control, two rounds of Mass Drug
Administration (MDA) targeting Soil Transmitted Helminthiasis (STH) in Pre-School and
School Age Children countrywide were conducted in the FY2019-2020 with >95%
coverage of targeted children.

Malaria and NTDs Programs budget available in FY2019/2020 was 68,161,328 USD of
which 65,505,929 USD was executed (96%) with Global Fund at 90%, PMI at 100%, GoR
at 98%, and END FUND Old Grant at 94% and END FUND New Grant at 8%.

It is important to note that during this COVID-19 pandemic period, some Malaria and
NTDs Programs activities were affected including delays in LLINs procurement, quality
control and distribution, low implementation of SBCC related activities involving people
gatherings, etc.

Furthermore, COVID-19 pandemic also affected the Malaria and NTDs Programs
including additional budget needs to implement LLINs inspection, distribution and IRS
implementation that may even affect the GoR commitments for the next FY2020/2021.
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Introduction

Malaria and NTDs represent major public health problem in Rwanda and are considered
among the leading causes of morbidity and mortality. Rwanda has made significant
strides in controlling these disease through implementation of various control
interventions including: mass and routine distribution of Long-Lasting Insecticide Nets
(LLINs), Indoor Residual Spraying (IRS) in high endemic districts, adoption of
mandatory laboratory confirmation prior to the treatment, use of ACTs in the treatment
of uncomplicated malaria cases, national scale up of community based management and
improvement in routine surveillance, monitoring and evaluation platforms, Mass Drug
Administration (MDA) targeting Soil Transmitted Helminthiasis (STH) and
Schistosomiasis (SCH) .

Despite combined efforts, Malaria and NTDs still represent a public health concern in
Rwanda with millions of people affected every year.

The Rwanda Malaria and NTDs Strategic Plans build on national policies and strategies
such as the Health Sector Strategic Plan IV (HSSP IV) which recognizes malaria and NTDs
as major diseases that contribute to health and economic related burden. The vision of
the Malaria and NTDs Strategic Plans is for Rwanda to become free from malaria and
NTDs to contribute to the socioeconomic development. Reduction of malaria and NTDs
burden will be achieved by strengthening and implementing appropriate control
interventions and delivering quality health services. Achievement of Rwanda Malaria and
NTDs Free will require a concerted and collaborative effort between the Government of
Rwanda (GoR) and other partners.

Today, Malaria and NTDs Control efforts are being implemented at all levels through
evidence-based interventions to reduce the disease burden in the population. This
consists of effective implementation of high impact interventions, including countrywide
MDA for NTDs Chemoprophylaxis, LLINs Mass and Routine Distribution, IRS using an
effective insecticide in targeted high malaria endemic districts, early diagnosis and
treatment at the health facility and community level, environmental management,
surveillance/Monitoring and Evaluation and social behavior change communication
(SBCC).

The following report details malaria and NTDs control activities implemented over the
FY2019-2020. These activities have been coordinated by the Malaria and Other Parasitic
Diseases Division (MOPDD) of the Rwanda Biomedical Centre (RBC) with support from
other GoR institutions, Health Facilities and Community Health Workers (CHWs) and
implementing partners under the leadership of Rwanda Biomedical Centre and the
Ministry of Health (MoH)
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Malaria Program Results per Strategic Plan Framework

The results and achievements presented in this annual report are in line with the
following program objectives:

Objective 1: By 2020, at least 90 % of population at risk will be effectively protected with
locally appropriate preventive and vector control interventions

Objective 2: By 2020, all malaria cases will be promptly treated in line with the national
guidelines

Objective 3: By 2020, all health facilities provide complete reporting to strengthen
surveillance, monitoring and evaluation and inform operational research

Objective 4: By 2020, strengthen coordination, collaboration and effective program
management at all levels.

Objective 5: By 2020, 75% of the population will have correct practices and behaviors
towards malaria control.
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PART I: MALARIA PREVENTION

Objective 1: By 2020, 90% of the Population at Risk Will Be Effectively
Protected with Locally Appropriate Preventive and Vector Control

Interventions Based on Evidence

A. Long Lasting Insecticidal Bed Nets

Objective 1: By 2020, 90% of the population at risk will be effectively protected with
locally appropriate preventive and vector control interventions based on evidence

As recommended by WHO, since 2009 Rwanda embarked to achieve universal coverage
through the LLIN mass distribution of households and routine distribution to the most
vulnerable groups: children of under five years old and pregnant women in order to
reduce maternal and perinatal morbidity and mortality associated to malaria. LLINs
household mass distribution campaigns are organized every 2 to 3 years according to the
availability of funds.

1. LLIN Procurement and Distribution per Channel of Distribution

In the Fiscal Year 2018-2019, RBC/MOPDD had procured a total of 7,527,448
rectangular LLINs on Global Funds budget through RBC/MPPD and on USAID/PMI
budget through GHSC-PSM.

In this reporting period, a total of 6,181,867 LLINs were delivered with 5,955,916 of them
(96%) accepted after going through the RBC internal normal process of Quality Control.

Table 1: LLINs Procurement and Distribution per Source of Funds

Source of LLINs Distributed

Procured | Delivered | Accepted Total
Fund Type HH EPI ANC
Global Fund Standard | 3,627,453 | 2,281,872 | 2,281,872 | 1,884,150 | 191,850 | 194,650 | 2,270,650
Global Fund IG2 Nets | 1,200,000 | 1,200,000 | 1,129,431 | 769,150 | - - 769,150

USAID/PMI Standard | 1,176,922 | 1,176,922 | 1,142,441 | 968,650 79,028 | 79,000 | 1,126,678

USAID/PMI PBO Nets | 1,523,073 | 1,523,073 | 1,402,172 | 996,850 199,240 | 203,438 | 1,399,528

Totals 7,527,448 | 6,181,867 | 5,955,916 | 4,618,800 | 470,118 | 477,088 | 5,566,006

Note:

- The variance between Procured and Delivered is due to COVID-19 Impact on the
procurement

- The variance between Delivered and accepted is due to LLINs defects during QC
Checks
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- Noting that some quantities received were not ready for distribution, the Program
prioritized Households Distribution to protect the maximum of people staring with
high burden and non-IRS districts

Table 2: LLINs Distribution per Zone per Type

_ Distribution LLINs Distributed
Donor | Type of LLINs | District Period AHs ANC EPI Total
Kicukiro Feb-20 168,550 43,398 42,750 254,698
Gasabo Feb-20 302,050 59,250 55,700 417,000
PBO Nets Nyarugenge Feb-20 152,400 - - 152,400
Rulindo Feb-20 161,350 42,440 42,440 246,230
Gicumbi Feb-20 212,500 58,350 58,350 329,200
PMI S/Total 996,850 203,438 199,240 1,399,528
Nyagatare Mar-20 281,500 10,650 10,678 302,828
Standard N_goma Mar-20 198,550 14,400 14,400 227,350
LLINS Kirehe Mar-20 180,650 10,650 10,650 201,950
Butaro Mar-20 182,100 35,400 35,400 252,900
Gakenke/Nemba | Jun-20 125,850 7,900 7,900 141,650
S/Total 968,650 79,000 79,028 1,126,678
Karongi May-20 171,050 - - 171,050
1G2 Nets Nyamasheke May-20 198,400 - - 198,400
Muhanga May-20 173,800 - - 173,800
Rusizi May-20 225,900 - - 225,900
S/Total 769,150 - - 769,150
Ruhango Feb-20 174,750 39,800 39,800 254,350
Nyamagabe Feb-20 196,050 21,600 21,600 239,250
Nyaruguru Feb-20 156,850 14,500 14,550 185,900
GF Nyanza Feb-20 166,500 13,100 13,100 192,700
Standard Kamonyi Feb-20 208,200 23,500 23,500 255,200
LLINS Ruba_lvu Feb-20 218,450 16,800 16,800 252,050
Rutsiro Jun-20 166,150 11,800 11,800 189,750
Ngororero Jun-20 180,900 13,900 13,900 208,700
Nyabihu Jun-20 143,850 16,650 16,650 177,150
Musanze Jun-20 214,850 16,450 16,450 247,750
Gakenke/Ruli Feb-20 57,600 6,550 3,700 67,850
S/Total 1,884,150 | 194,650 191,850 2,270,650
Totals 4,618,800 | 477,088 470,118 5,566,006

COVID-19 pandemic has impacted on the procurement, inspection and distribution of
LLINs leading to non-coverage of seven (7) districts (Rusizi, Gisagara, Huye, Bugesera,
Rwamagana, Kayonza and Gatsibo) in LLINs mass Campaign as well as non-coverage in
routine LLINSs for 10 districts (Rusizi, Gisagara, Huye, Bugesera, Rwamagana, Kayonza,
Gatsibo, Nyamasheke, Muhanga and Karongi) . These districts are earmarked to receive
LLINs in FY2020/2021.
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1. LLINSs in the Private Sector

On February 26t, 2018 the Ministry of health published the instruction No 20/0002
regulating the distribution of LLINSs for free of charges to the population in ubudehe1&2
and the selling of LLINs to the population in Ubudehe 3&4 in public and private
institutions to all who are able to buy the LLINSs for protection. During this fiscal year two
partners Society for Family Health (SFH) Rwanda and Rwanda Development
Organization (RDO) were involved in the social marketing of LLINs in different areas of
the country through: community based distribution (CBD) by CHWs and pharmacies,
and 76,202 LLINs were distributed by SFH (19400 LLINs and RDO (56,772 LLINSs).

Strateqy 2: Conduct IRS and other Vector Control Interventions in
Targeted Districts

1. Introduction

Vector control interventions are primary component of malaria control and prevention.
The two -core important vector-control interventions used in Rwanda are of Indoor
Residual Spraying (IRS) and Long-Lasting Insecticidal Nets (LLINs). The IRS
intervention consist of the spraying of interior surfaces of dwellings with a residual
insecticide to Kkill or repel endophilic mosquitoes:. In order to be effective, IRS needs to
be implemented at a high level of coverage before the peak of malaria transmission
seasons. In 2007, IRS was introduced in Rwanda targeting districts with high risk of
malaria transmission in urban district of Kigali and then from 2011 extended in the rural
districts.

Since 2008, the above core vector-control interventions have been supplemented with
other measures including larval source management using bio-larvicides and
environmental management, mosquito repellents, fish farming in fish ponds and water
dams. To ensure a successful and sustainable approach, Rwanda introduced the approach
of Integrated Vector Management approach (IVM) by implementing its five pillars (i)
Advocacy and social mobilization, ii) collaboration, iii) capacity building, iv) integrated
approach and v) evidence-based decision-making. In order to successfully implement and
optimize IVM strategies, the bionomics, behavior and transmission of local malaria
vectors species are annually assessed. This information includes the monitoring of the
species composition and density, the biting and resting behavior of mosquitoes,
susceptibility to insecticides and the infection rate of mosquitoes with Plasmodium
parasite and the entomological inoculation rate is calculated per species and per study
site. The coverage, usage, quality, and durability of vector-control products and
interventions are also annually monitored following their setting deployment.

1 WHO 2018, Malaria terminology, Global Malaria Programme, Geneva-Switzerland. 38 pp
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2. Indoor Residual Spraying

During FY 2019-2020, 13 districts were sprayed out of 15 targeted districts for Indoor
Residual Spraying (IRS). Three out of the above districts (Nyagatare, Kirehe, and Ngoma)
were supported PMI/VectorLink project implemented by Abt Associates. The remaining
10 districts received the support from Global Fund and Rwanda Government (GF/GoR):
Bugesera, Gatsibo, Kayonza, Rwamagana in Eastern Province; Gisagara, Huye, Nyanza,
Ruhango, Kamonyi in Southern Province and 7 sectors (Gikundamvura, Gitambi,
Bugarama, Nyakabuye, Muganza, Kamembe and Nkanka of Rusizi district in Western
Province.

Figure 1: Indoor Residual Spraying Districts, FY2019/2020

IRS coverage in Rwanda, 2019-2020 Legend
[ 1 IRS/GoR and GF
[ Rs/PMI
UGANDA [ ] NoIRS Districts

| | . .
|| Province boundaries

$5 Lakes

N
!:.j National parks

TANZANIA

BURUNDI

Rwanda
g r c Biomedical
Centre 0 15 30 60 Km

Healthy People, Wealthy Nation N

Over the FY 2019-2020, a total number of 1,231,070 out of 1,239,880 structures were
sprayed making a coverage rate of 99,3%. The PMI/VectorLink project sprayed 314,517
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out of 320,073 structures found with a coverage of 98.3% while the support from GF/GoR
covered 916,553 out of 919,807 found structures with a coverage of 99.6%. The support
from the GF/GoR represented 74.5% and 25.5% from PMI/VectorLink Project. In the
targeted districts, the IRS intervention was performed with blanket coverage in 12
districts (153/153 administrative sectors) and focal coverage in Rusizi districts where 7
sectors (39%) were sprayed out of the 18 sectors (table 1). In terms of rooms covered,
4,681,635 were sprayed from 4,742,186 rooms found with a coverage of 98.7%. The total
population protected with IRS was 4,867,811 out of 4,899,459 targeted populations with
an estimated population covered of 99,4%. Among the population protected, 58,666 were
pregnant women (1,21%) and 658,544 were children below five years (13,53%). The total
insecticide used is 945,405 sachets of Fludora Fusion® 56.25 WP including 235,444
procured by PMI and 709,961 sachets of Fludora Fusion® 56.25 WP procured by
GOR/GF (Table 2).

In terms of performance, one sprayer operator (SOP) performed 8.9 structures per day
with 9.8 and 8.1% structures/SOP/Day in districts supported by PMI and GF/GoR and
ranging from 7.2 to 10 structure/SOP/Day in Rusizi and Nyagatare. The average rooms
per sprayed structure were 3.8 and ranging from 3.3 in Ruhango and 4.2 in Rusizi. In
average, 1.30 structures were sprayed by one sachet of insecticide with 1.34 structures in
districts supported by PMI and 1.31 structures in districts supported by GF/GoR and
ranging from 1.40 in Kirehe district to 1.24 structures in Rwamagana district (Figure 2).

Figure 2: Performance of IRS (Coverage, Structures per SOP per Day and per
Sachet)

12

Coverage in %
(o)}
# Structures

Kirehe Nyagatare Ngoma Kamonyi Ruhango Gisagara Huye Nyanza Bugesera Rusizi Rwamagana Kayonza Gatsibo

IRS districts

I Structure Coverage —O— # Struct/SOP/Day —O— # Struct/Sachet
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Regarding the sources of funds for IRS operational cost, in total, 2,471,323,258 RFW were
disbursed from GF/GOR and transferred to the district hospitals, with 834,322,289 RFW
(33.8%) from GF, 1,233,704,491 RFW (49.9%) from GoR and 403,296,478 RFW (16.3 %)
from Malaria Program Savings/Incomes.
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Table 3: IRS Coverage per Partner and per District, FY 2019/2020

N° District IRS Start IRS # # # Structures # Structures
Ending Structures | Structures | Structures | Coverage | Sprayed/SOP/Day
Targeted Found Sprayed Rate (%)

1 | Kirehe 02/09/2019 24/09/2019 91,133 98,729 96,635 97.9 9.7
2 | Nyagatare 02/09/2019 24/09/2019 122,771 127,441 125,077 98.1 10
3 | Ngoma 20/01/2020 11/02/2020 90,618 93,903 92,805 98.8 9.6
Total Covered by PMI 304,522 320,073 314,517 98.3 9.8
1 | Kamonyi 07/10/2020 29/10/2019 94,224 101,623 101,110 99.5 8.5
2 | Ruhango 07/10/2020 29/10/2019 88,515 94,692 93,950 99.2 8.4
3 | Gisagara 20/01/2020 11/02/2020 87,456 89,116 88,794 99.6 8.0
4 | Huye 20/01/2020 11/02/2020 85,312 85,831 85,206 99.3 7.9
5 | Nyanza 03/03/2020 22/03/2020 83,495 83,891 83,648 99.7 7.9
6 | Bugesera 03/03/2020 25/03/2020 90,970 93,306 93,063 99.7 8.0
7 | Rusizi 09/03/2020 31/03/2020 48,106 44,067 43,905 99.6 7.2
8 | Rwamagana 11/05/2020 2/06/2020 90,930 95,642 95,483 99.8 8.2
9 | Kayonza 11/05/2020 2/06/2020 99,638 103,874 103,738 99.9 8.2
10 | Gatsibo 11/05/2020 2/06/2020 122,727 127,765 127,656 99.9 8.2
Total Covered by GF/GoR 891,373 919,807 916,553 99.6 8.1
Grand Total 1,195,895 | 1,239,880 1,231,070 99.3 8.9
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Table 4: Population Protected, Room Coverage and Insecticide Used per IRS District

N° District | Population | Population | Children | Pregnant Total Coverage | Average Total #
Targeted | Protected | <5years | Women Rooms Sprayed Room | Insecticide | Structures
Protected Sprayed Rooms per Used Sprayed
Structure per Sachet

1 | Kirehe 422,948 415,507 59,399 6,142 377,371 96.8 3.9 69,159 1.40

2 | Nyagatare 508,986 499,527 71,248 331 454,534 97.1 3.6 96,545 1.30

3 | Ngoma 377,578 373,918 48,445 5,271 387,114 98.8 4.2 69,740 1.30
Total PMI 1,309,512 | 1,288,952 | 179,092 11,744 1,219,019 97.6 3.9 235,444 1.34

1 | Kamonyi 380,285 378,423 48,636 4,267 361,245 99.0 3.6 78,067 1.35

2 | Ruhango 339,557 336,993 42,885 3,815 309,105 98.6 3.3 69,740 1.25

3 | Gisagara 361,665 360,336 50,546 5,500 351,812 99.2 4.0 68,555 1.30

4 | Huye 333,861 331,432 42,550 4,575 341,150 98.6 4.0 67,404 1.26

5 | Nyanza 316,219 315,333 40,567 3,809 287,692 99.2 3.4 65,027 1.29

6 | Bugesera 376,365 376,122 55,027 5,448 365,069 99.2 3.9 73,042 1.27

7 | Rusizi 201,761 201,155 29,995 3,162 184,061 99.3 4.2 33,485 1.31

8 | Rwamagana | 367,204 367,045 48,402 4,759 387,279 99.6 4.1 77,150 1.24

9 | Kayonza 413,269 412,734 54,172 5,410 398,561 99.7 3.8 80,599 1.29

10 | Gatsibo 499,761 499,286 66,672 6,177 476,642 99.0 3.7 96,892 1.32
Total GF/GoR 3,589,947 | 3,578,859 | 479,452 46,922 3,462,616 99.1 3.8 709,961 1.31
Grand Total 4,899,459 | 4,867,811 | 658,544 58,666 4,681,635 98.7 3.8 945,405 1.30
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3. Insecticide Resistance Monitoring and Quality Control of IRS
3.1. Imsecticide Resistance Monitoring
a. Biological Resistance

From July 2019 to June 2020, the biological resistance tests were carried out in 25
different sites. The tests followed the WHO mosquito susceptibility guidelines using the
cylindrical tube method2 for the eight insecticides belonging to the four classes:
Carbamates (Bendiocarb 0.1%); Organophosphates (Fenitrothion 1%, and Pirimiphos
methyl 0.25%); Organochlorines (DDT 4%); Pyrethroids (Deltamethrin 0.05%,
Permethrin 0.75%, and Lambdacyalothrin 0.05%); and the new class of Neonicotiniod
(Chlothianidin 2%) .

Thus, larvae collections of Anopheles genus were conducted using the dipping method as
described by the WHO3. Mosquito larvae were subsequently reared in the locally
established insectary in different sites following the standard conditions of temperature
(26-28°C) and relative humidity (70-80%). The susceptibility test was conducted on
Anopheles gambiae s.l aged 3 to 5 days, and fed on glucose. For testing, a minimum of
100 mosquitoes were used in 4 replicates with 20-25 females per tube for each insecticide,
each test had two control replicates of 50 mosquitoes.

The mosquitoes were exposed to the standard dose of insecticide for one hour (knock
down test) and observed for 24 hours’ post-exposure for mortality assessment. The
exposure mortality was calculated as number of dead mosquitoes over the total number
exposed. A mortality rate between 98% and 100% is considered to indicate fully
susceptibility; 90-97% mortality suggests the possible resistance that needs to be
confirmed. Mortality that is < 90% indicates confirmed resistance. It was found that
resistance status to at least one insecticide was more prevailing in endemic districts of low
land areas than in high land (Figure 3).

2 WHO (2013). Test procedures for insecticide resistance monitoring in malaria vector mosquitoes
$wHo (2013) Malaria entomology and vector control — Learner’s Guide
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Figure 3: Distribution of Insecticide Resistance to Pyrethroids and DDT 4%
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The biological resistance was determined for each insecticide tested from 25 sites for all
seven insecticides except the Chlothianidin 2% where the resistance was carried out in 13
sites. The proportion of sites with confirmed resistance was respectively: Deltamethrin
(64%), Permethrin 72%, Lambdacyalothrin (60%, Bendiocarb (8%) and DDT (20%). The
Pirimiphos methyl was the only insecticide with full susceptibility to Anopheles
mosquitoes in all