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EXECUTIVE SUMMARY 
 
The Carter Center’s (TCC) Malaria Control Program (MCP) provides support to national malaria 
programs in Ethiopia and Nigeria, with a particular focus on delivering and monitoring activities 
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many compelling arguments for the co-implementation of malaria and LF activities in Nigeria 
and in other African countries where the two diseases are co-endemic. Primary among these is 
the fact that both diseases are transmitted by the same Anopheles mosquito.  Thus 
interventions such as LLIN distribution and other vector control activities can lead to significant 
reductions in the transmission of both diseases.  In addition, increasing awareness that LLINs can 
prevent the sequalae of LF (skin problems, swollen legs, enlarged scrotum in men, and the 
associated stigma) is likely to result in increased LLIN use.  This may be particularly the case in 
places like Nigeria where malaria is extremely common but the case fatality rate among adults is 
relatively low.  Adults, especially adult males, may dread the prospect of being infected with LF 
much more than they fear malaria.  Increased collaboration between LF and malaria programs 
has the potential to accelerate the scale-up of interventions for both diseases, as well as to 
increase programmatic cost effectiveness and cost efficiency.  In March 2012, The Carter Center 
co-sponsored a two-day meeting, hosted by FMOH, to explore the shared opportunities 
between the national malaria and LF programs.  The conference was chaired by former head of 
state General Dr. Yakubu Gowon and attended by over 200 people including Federal and State 
Ministry personnel, non-
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Ms. Solomon also presented the results of the National Malaria Indicator Survey (MIS) 
conducted in Ethiopia in 2011.  The results indicated that gains in key malaria interventions and 
reductions in parasite prevalence following the scale-up of malaria control activities in 2006-
2007 have been sustained.  The results indicate that more than half (55.2%) of households have 
at least one mosquito net of any type and that nearly half (46.6%) of surveyed houses <2000m 
were sprayed with IRS in the past 12 months.  Overall, 38.2% of children under 5 years (U5) and 
35.3% of pregnant women reported sleeping under a net the previous night.  Among households 
owning at least one net, approximately two-thirds of children U5 (64.5%) and pregnant women 
(64.2%) slept under a net the night before the survey.  Nationwide parasite prevalence 
remained at around 1% in both 2007 (0.9%, 95% CI 0.5%-1.3%) and 2011 (1.3%, 95% CI 0.7%-
1.8%). 
 
Dr. Zerihun Tadesse, Country Representative for the Carter Center’s Ethiopia office, summarized 
TCC-supported malaria control activities in Ethiopia.  In 2012, the MCP in Ethiopia primarily 
provided support to the FMOH and the Regional Health Bureaus for malaria control activities 
conducted in Amhara, Oromia, Southern Nations Nationalities and People’s Region (SNNPR), and 
Beneshangul Gumuz regions.  This support consisted of routine monitoring of LLIN ownership 
and use, supportive supervision to improve the quality of case management and epidemic 
monitoring, training of health workers on malaria diagnostics and treatment and, in Amhara, 
mass screening and treatment of fever cases in the context of MDA campaigns for trachoma 
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Conclusions and Recommendations 
Drs. Hopkins, Richards and Emerson
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Nigeria Recommendations 
 

1. Complete LLIN distribution campaign in Delta state 

2. Expand, evaluate and report on CDD Malaria Activities in Plateau state: 

a) BCC 

b) LLIN distribution to cover every sleeping space in Plateau state  

c) LLIN monitoring 

3. Support strengthening and expansion of malaria surveillance in TCC-supported states and begin 
obtaining information on mortality 

4. Continue to support collaboration between National Malaria Control and LF Elimination Programs 

5. Provide technical assistance for the development of BCC strategies and routine LLIN distribution for 
other TCC-assisted states (if assistance is requested and as time and funding permit) 
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Ethiopia National Malaria Control Program 
Presented by Ms. Hiwot Solomon, National Malaria Programme Focal Person, Federal Ministry of Health, 

Ethiopia 
 
Malaria is one of the leading causes of morbidity and mortality in Ethiopia.  An estimated 55.7 million 
people (68% of the population) are at risk for malaria and approximately 80% of the 736 woredas 
(districts) in Ethiopia are considered “malarious”.  Malaria transmission is generally seasonal and 
unstable, though patterns and intensity of transmission vary throughout the country due to differences 
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vivax in non-malarious areas.  First line treatment for severe malaria is intravenous quinine.  Patients 
presenting to health posts with signs of severe malaria can be given rectal artesunate or intramuscular 
artemether as pre-referral treatment.  In 2012, staff from 375 health centers received training on 
malaria diagnosis and treatment guidelines. 
 

Table 1.  Quantities of rapid diagnostic tests (RDT) and artemisinin-based 
combination therapy (ACT) distributed in Ethiopia, by year. 

 RDTs Distributed ACTs Distributed 
2009 2,900,000 8,100,000 
2010 8,000,000 10,400,000 
2011 20,000,000 11,000,000 
2012 17,900,000 9,000,000 

 
 
Prevention.  The main vector control activities implemented in Ethiopia are LLINs, IRS, and 
environmental control.  The LLIN objectives are to ensure that 100% of households in malarious areas 
own at least one LLIN per sleeping space, and that at least 80% of people at risk of malaria use LLINs.   

Figure 2 illustrates that more than 45 million 
nets have been distributed in Ethiopia 
through 2012.  Multiple mechanisms are 
used to ensure all families in malaria-
affected areas can protect themselves from 
malaria including: free mass distribution of 
LLINs to all households in malarious areas 
still in need of LLINs (catch-up); replacement 
of old ineffective LLINs with new free LLINs 
through the HEP and campaigns (keep-up); 
free distribution of LLINs during 
emergencies; subsidized nets for other 
households, especially in urban areas 
through market priming/social marketing. 
 
 

IRS is currently targeted to epidemic-prone areas and malaria-affected communities with low access to 
the health care system.  In 2012, a total of 4,383,819 
households (73.1% of targeted households) were 
sprayed with IRS—an increase over past years’ 
performance (Figure 3).  The goal was to reach 70% 
of targeted households by 2011 and 90% by 2013.  
Training is underway to facilitate decentralized IRS 
operation at the health post level.  Insecticide 
resistance studies are also being conducted to 
provide evidence-based recommendations for 
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with limited and well-known breeding habitats. 
 
Surveillance and Epidemic Control.  
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As shown in Table 2, nearly half (46.6%) of households <2000m were covered by indoor residual 
spraying (IRS) of insecticide in 2011.  This was a significant increase over IRS coverage in 2007 (20.0%).  
However, the proportion of households <2000m that owned at least one net (of any type) declined from 
68.9% in 2007 to 55.2% in 2011, while the proportion that owned more than one net (of any type) 
declined from 38.3% to 23.9%.  These declines are attributed to deterioration of nets, which have an 
average lifespan of 3 years, suggesting the need for greater emphasis on net replacement (or “keep up”) 
strategies in Ethiopia.  Among all surveyed households, 38.2% of children U5 and 35.3% of pregnant 
women reported sleeping under a net last night.  However, approximately two-thirds of children U5 
(64.5%) and pregnant women (64.2%) in households <2000m owning at least one net reported sleeping 
under a net last night—values essentially unchanged from 2007, when 60.2% of children U5 and 64.3% 
of pregnant women reported sleeping under a net the previous night.  
 
Table 2.  Comparison of key results from 2007 and 2011 Malaria Indicator Surveys, Ethiopia (areas 
<2000m). 
 2007 2011 







 

15 
 



 

16 
 

 
Figure 8. Average zonal health facility reporting in Amhara region, Ethiopia. 

Since implementation, there has been a 75.2% improvement in health facility reporting (Figure 8), as 
average health facility reporting within zones improved from 51.6% in January 2012 to 90.5% in 
December 2012.   
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Response to Surveillance Data.  Analysis of ESS data prompted several malaria outbreak investigations 
in Amhara in 2012.  While it is difficult to compare incidence from 2012 to previous years due to the 
significant increase in reporting and lack of historical district-level data, these alerts were driven by 
zone-level year-to-year comparisons and examination of district level trends from available data.  TCC 
and ARHB investigated a rapid increase in cases across 11 districts in west Amhara beginning in May 
2012.  Emergency meetings were held with officials at regional, zone, and district level to form a joint 
plan of action.  Mass fever screen, test and treat (MSAT) campaigns were conducted in 75 villages in 
June 2012 in accordance with national epidemic response guidelines.  Out of 508,621 persons screened, 
19,247 (3.8%) were identified as febrile and were tested for malaria by RDT.  Of those tested, 8,367 
(43.5%) were positive for Plasmodium infection, with 74.1% of cases due to P. falciparum.  House-to-
house MSAT was conducted by district health officers, with assistance from HEWs and the Health 
Development Army (HDA).  In addition, TCC and ARHB officials visited health facilities to ensure 
adequate supply of RDTs and anti-malaria drugs, and directed IRS 
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Amhara, a total of 10,463 households were assessed in 2012.  As shown in Table 5, household net 
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Malaria Elimination Demonstration Project in Amhara 
Presented by Dr. Gregory Noland, Epidemiologist, Malaria Control Program, The Carter Center 

 
The Carter Center’s MCP recently entered into a collaborative partnership between FMOH, ARHB and 
the Malaria Control and Evaluation Partnership in Africa (MACEPA) to develop, implement and evaluate 
a comprehensive malaria elimination strategy in selected areas of Amhara Region, Ethiopia.  The project 
aims to advance the FMOH goal of malaria elimination within specific geographical areas with 
historically low malaria transmission by 2015.  Based on TCC’s belief that elimination efforts should start 
in the hardest areas first, the project also includes districts across a range of malaria transmission 
intensities.  The lessons learned and data generated from this project are expected to support the 
National Malaria Prevention and Control Strategic Plan to scale up malaria elimination activities in every 
region of the country and thus advance the ultimate goal of nation-wide malaria elimination in Ethiopia. 
 
The project will initially focus on eight districts encompassing a range of low, medium, and high 
transmission intensity strata defined by recent trends in passive surveillance (Table 6).  Districts in North 
Gondar zone (which are classified as very high transmission intensity) were also selected because these 
districts receive annual mass drug administration (MDA) of ivermectin for onchocerciasis and there is 
interest in evaluating ivermectin as a potential tool for malaria control. 
 
Table 6. Districts selected for collaborative elimination project in Amhara Region, Ethnria 6 

Tala5(a)r-6(i)-(a)
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(LLIN coverage and utilization; IRS coverage) have not yet reached target thresholds, indicating the need 
to further support these core interventions.  The project also aims to incorporate innovative approaches 
for malaria elimination that may include: robust surveillance systems capable of detecting clusters of 
cases in real-time; reactive case detection with potential MDA in areas surrounding index cases; mass 
screen, test, and treat activities; evaluation of ivermectin MDA on malaria incidence; and potential 
evaluation of novel drugs or drug formulations to target transmissible (gametocytes) and dormant (P. 
vivax hypnozoites) forms of the parasite in humans.  The partners also recognize that entomologic 
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The plan also focuses on a number of cross-cutting strategies including:  advocacy, communication and 
social mobilization (ACSM); procurement and supply chain management; monitoring and evaluation; 
program management; and intersectoral collaboration.  

During the 2012 malaria program review meeting, the presentation by the Nigerian NMCP focused on 
the elements of the strategy that overlap with current Carter Center primary activities in Nigeria. 

Long-lasting Insecticidal Net Distribution: Scaling up for Impact (SUFI) 
In 
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distribute ~97 million LLINs in 2013 and 100,000,000 LLINs in 2014 through these channels, as well as 
through additional mass campaigns, to achieve universal coverage. 

The NMCP is also implementing a plan for monitoring and managing insecticide resistance.  Sentinel 
sites will be established for this purpose. 

Case Management and Intermittent Preventive Therapy in Pregnancy (IPTp) 
In 2011, Nigeria launched the first phase of the Affordable Medicines Facility-malaria (AMFm) program.  
AMFm enables countries to purchase first-line malaria treatments at significantly reduced costs and to 
pass those cost savings on to patients at both public and private sector facilities.  As the result of this 
program, artemisinin-based combination therapies (ACTs) are now provided at no cost at some public 
health facilities, and the NMCP is engaged in continuous efforts to expand the number of facilities with 
consistent and adequate stock of RDTs and ACTs.  Furthermore, the NMCP and its partner organizations 
are training Community-Oriented Resources Persons (CORPS) to use RDTs and to treat malaria 
appropriately with free ACTs based on either clinical signs or the results of a diagnostic test.  The NMCP 
is working with Proprietary Patent Medicine Vendors to increase opportunities for the sale of efficacious 
malaria treatments at subsidized costs.  According to malaria surveillance data from 2012, ~42% of all 
malaria cases captured by the surveillance system (see below) were treated with ACTs. 

The NMCP is also working with partner organizations to launch a pilot study of Seasonal Malaria 
Chemoprophylaxis (SMC) in two states of northern Nigeria.  

National Malaria Surveillance 
Malaria case data in Nigeria are reported by each state through the Integrated Disease Surveillance and 
Response (IDSR) system.  However, given the low availability of RDTs nationwide, these data primarily 
capture clinical malaria (fever cases) rather than confirmed malaria.  Additionally, IDSR reporting by 
private health facilities is very poor.  Given this, the NMCP has introduced a separate program-specific 
Roll-Back Malaria (RBM) reporting system in select health facilities.  These health facilities are provided 
with RDTs to allow for the reporting of confirmed cases.  This RBM system has been introduced in all 36 
states plus the Federal Capital Territory and includes 11,610 public health facilities (~51% of all public 
health facilities) and 6,434 private health facilities (~5%).  Some key indicators reported by these 
facilities on a monthly basis are listed below: 

�x #  of children under five with fever who receive a diagnostic test 
�x # of children under five with confirmed uncomplicated malaria treated with ACTs 
�x # of children under five treated with ACTs on basis of fever only 
�x # of persons 5-36 years and 36+ years with fever who receive a diagnostic test 
�x # of persons 5-36 years and 36+ years with confirmed uncomplicated malaria treated with ACTs 
�x # of pregnant women receiving IPT1 & 2 (data from HMIS reports) 

In 2012, this RBM surveillance system captured 13,166,487 malaria cases (confirmed and unconfirmed), 
which accounted for 25% of hospital attendance.  Of those, 42% (n=5,579,123) were treated with ACTs.  
A total of 4,787 malaria-attributable deaths were reported through this system, but it is important to 
note that this is not a measure of the total number of deaths due to malaria in Nigeria as data are 
reported by only a small proportion of health facilities and many persons may die of malaria without 
ever seeking care from an authorized public or private facility.  
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Plans for improving surveillance reporting in the future include developing modalities for capturing data 
from a greater proportion of private facilities, engaging secondary and tertiary facilities to improve data 
reporting and introducing an electronic data reporting system (DHIS2). 

Collaboration between Malaria and LF Programs in Nigeria 
During 2012, the NMCP was actively engaged in a number of different activities designed to increase 
collaboration between the national malaria and lymphatic filariasis programs in Nigeria, and thus 
maximize potential synergies between the two programs.  



 

27 
 

The Carter Center Malaria Control Program:  Nigeria Progress Report 
Presentation by Mr. Adamu Sallau, Director, Malaria Control Program, 

The Carter Center, Nigeria 
 

The Carter Center-Assisted Malaria Control Program in Nigeria:  Priorities and Activities  

The priorities of the Carter Center’s (TCC) Malaria Control Program (MCP) in Nigeria are to provide 
assistance to the federal and state Ministries of Health for their malaria activities and to demonstrate 
the effectiveness of innovative approaches to malaria control in order to reduce and eventually 
eliminate malaria transmission in nine states assisted 
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other disease programs in malaria control activities, including LLIN distribution, monitoring and BCC.  
TCC’s monitoring and evaluation activities include routine process evaluations as well as large-scale 
surveys to assess malaria and anemia prevalence, net ownership, and net use.  TCC Nigeria also provides 
assistance with post-campaign evaluations of LLIN distributions, and provided support for a National 
Malaria Indicator Survey conducted in 2010.  Innovative pilot projects and operational research activities 
conducted in Nigeria have included a study of the effectiveness of different net distribution strategies 
on malaria and LF transmission, a study on the cost-effectiveness of integration, and a pilot 
demonstration of a community-based behavior change communications intervention.  The specific 
activities conducted in 2012 in each of the categories described above are presented in detail here. 

Programmatic Interventions 

LLIN Distribution 
Between 2004 and 2012, TCC Nigeria provided support (technical and financial) for the distribution of a 
total of 7,675,963 insecticide-treated nets7 in six states of Nigeria (Plateau, Imo, Abia, Ebonyi, Edo, and 
Enugu), through a combination of mass statewide campaigns conducted as part of the national scale-up 
and a number of smaller localized campaigns conducted as part of routine distribution or operational 
research projects (Figure 13).  Out of the nine TCC-assisted states in Nigeria, all but one have now 
completed their statewide campaigns.  The last remaining state, Delta, is scheduled to complete its 
campaign in May of 2013.   

 

 
Figure 13.  Annual number of insecticide treated nets (ITNs) distributed in Nigeria with 

support from The Carter Center between 2004 and 2012. 

 

                                                 
 
7 All nets distributed since 2006 have been LLINs. However, the nets distributed prior to 2006 were insecticide-
treated nets that required periodic re-treatment. 
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Out of the cumulative total of LLINs distributed with TCC assistance, 3,319,046 were distributed in 2012, 
in the context of mass distribution campaigns in Imo (1,451,209 LLINs, 78.8% of state target), Abia 
(710,530 LLINs, 54.9% of state target) and Edo (1,157,307, 78.8% of state target).  This is the greatest 
number of nets distributed with TCC support in a single year to date.  TCC provided financial support to 
cover training costs, technical support for all phases of the campaigns in these states and vehicles, and 
also transported supplies.  In addition, The Carter Center coordinated advocacy visits by former head of 
state General Yakubu Gow
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age, compared to other age groups?; and 2) what might explain non-net-use among the subset of 
people with access to nets who do not use them? With regards to the first question, participants’ 
responses suggested that net use may be lower among adolescents because they were not prioritized 
during net distribution and thus have limited access to nets
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127 private), 318 (36%) are expected to report routine malaria data on a monthly basis through the RBM 
reporting system.  This subset of facilities is prioritized to receive RDTs and ACTs.  However, only 255 
(29%) of these facilities currently receive RDTs and only 510 (7%) of the 7072 health workers in the 
public facilities have received training on the correct use of RDTs.  
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LLIN Monitoring During the Annual MDA Census in Plateau State 
During the annual MDA census, CDDs visit all of the households in their communities to record the 
number, sex, and age of household members.  In 2012, the census register used in Plateau state was 
modified to also include information on bed net ownership, number of sleeping spaces and bed net 
needs.  In places targeted to be the first to receive a planned behavior change intervention as part of a 
gradual state-wide scale up of behavior change communications (BCC), CDDs also collected information 
on net use and care.  
 
LLIN ownership and need data were reported for a total of 365,566 households in 3,140 (98%) of the 
3,189 villages with CDDs in 15 of the 17 local government areas (LGAs) in Plateau state.  Given extended 
health worker strikes and the challenges associated with conducting census activities in urban areas 
with high population density, two large and predominantly urban LGAs (Jos North and Jos South) had 
not yet submitted LLIN register data at the time of the program review meeting.  
 
The LLIN register data indicate that the average household size in Plateau is 7.2 persons, that there is an 
average of 4.8 sleeping spaces per household and that 1.6 persons, on average, share a sleeping space.  
A total of 1,108,196 additional LLINs would be required to ensure that every sleeping space in the areas 
that reported data is covered by a net.  This total does not reflect the net needs of villages without CDDs 
(<10% of villages according to best estimates available at the time of the review meeting) or of the two 
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planned nation-wide scale-up of malaria control activities, with a focus on the mass distribution of long-
lasting insecticidal nets (LLINs). 
 
A dedicated Carter Center MCP was launched in Ethiopia in February 2006.  Then Ethiopian Minister of 
Health, Dr. Tedros Adhanom, requested that TCC join his country’s national effort to provide protection 
to all 50 million Ethiopians at risk for malaria through an ambitious plan to distribute long lasting 
insecticidal nets in all malarious areas by the end of 2007.  The Carter Center was also asked to help in 
national efforts to monitor and evaluate the progress and effectiveness of the national control program.  
Since 2006, the program has built on TCC’s existing programmatic networks in parts of Ethiopia while 
working closely with the MOH Malaria Control Program at national, regional, and local levels.    
 
 
The Carter Center Focus on Malaria Control 
The Carter Center’s efforts in malaria control can be grouped into four focal areas:  

1) Program Implementation and Interventions (treatment, net distribution and behavior change 
communications);  

2) Monitoring and Evaluation 
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about stratification of data for analysis and targeting of interventions.  The Carter Center has played an 
active role in the development of new standardized guidelines for epidemic monitoring in Ethiopia and 
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Annex 2: Neglected Tropical Diseases (Trachoma, Onchocerciasis and Lymphatic Filariasis) 
 
TRACHOMA and its control 
Trachoma is the world’s leading infectious cause of preventable blindness.  The World Health 
Organization estimates that 6 million people are blind due to trachoma, most of whom are women, and 
another 540 million are at risk of blindness or severe visual impairment.  Blinding trachoma is caused by 
repeated infections of the conjunctiva (lining of the eye and eyelid) by the bacterium Chlamydia 
trachomatis. 
 
Trachoma is transmitted from person to person through discharge from the ey -1.217 Td
( an)2(d)2nose of infected 
individuals, which may be passed to others on hands, towels or clothing, or by fli -1.217 Td
which are attracted 
to ocular
( an)2(d)2nasal discharge.  Repeated infections lead to scarring of the conjunctiva which deforms the 
eyelid margin, causing ey -1.2lashes to turn inward and rub against the cornea.  This condition, called 
trichiasis, causes severe pain and abrades the cornea, leading to other infections, opacity, and 
frequently to blindness.  
 
Effective control of trachoma can be achieved using the SAFE strategy which consists of the following 
four components: 

1)  Surgery on eyelids to correct advanced stages of the disease; 
2) Antibiotics to treat active eye infection (predominantly oral azithromycin in the form of 
Zithromax®, donated by Pfizer Inc), which are given once per year during mass distributions; 
3)  Facial cleanliness, achieved through face washing, to prevent disease transmission; and 
4) Environmental improvements to increase access to clean water and improved sanitation 
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Annex 3: The Challenges of Disappearing Malaria: Lessons from the WHO Malaria Eradication 
Programme, 1955-1969 

Presented by Dr. Randall Packard, Johns Hopkins University, Baltimore, MD 
 
Remarkable successes in reducing the global burden of malaria have raised the possibility that malaria 
can be eliminated from many parts of the world.  This optimism resembles that which led the WHO to 
launch the Global Programme for Malaria Eradication in the 1950s.  While the Programme failed to 
achieve its goal, malaria was eliminated in a third of the countries in which it was attempted.  Moreover, 
many other country programs came close to achieving elimination only to see malaria return.  Both the 
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Annex 5: MCP Publications and Abstracts since 2007 
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1) Endeshaw T, Graves PM, Ayele B, Mosher AW, Gebre T, Ayalew F, Genet A, Mesfin A, Shargie EB, 
Tadesse Z, Teferi T, Melak B, Richards RO and Emerson PM. (2012) Performance of Local Light 
Microscopy and the ParaScreen Pan/Pf Rapid Diagnostic Test to Detect Malaria in Health 
Centers in Northwest Ethiopia. PloS One. 7(4): e33014. doi:10.1371/journal.pone.0033014. 
 

2) Jima D, Wondabeku M, Alemu A, Teffera A, Awei N, Deressa W, Adissie A, Tadesse Z, Mosher 
AW, Richards FO and Graves PM. (2012) Analysis of malaria surveillance data in Ethiopia: what 
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11:330. 
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