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Introduction  

Malnutrition is a major world concern that impacts 

children the most. As of 2020, almost 150 million 

children are suffering from stunting (low height for 

age) and 45.4 million from wasting (low weight for 

height).1 Every 10 seconds a child dies from 

malnutrition.2 The side effects of malnutrition can 

be devastating and can lead to lower IQs, 

premature mortality, and weaker immune 

systems. It is estimated that malnutrition costs the 

global economy US$3.5 trillion.3 The COVID-19 

pandemic has impacted the already existing 

malnutrition crisis. Worldwide school feeding 

programs temporally closed to prevent the spread 

of the virus forcing a shift towards household 

feeding, which put additional challenges on 

families already dealing with reduced income due 

to work absences.4 The financial struggles on 

families led them to opt for unhealthy and 

cheaper food options.  

Before the advent of RUTF, in acute nutrition 

emergencies the best means of treating 

malnutrition required children to be taken to 

therapeutic feeding centers (TFCs) for around the 

clock treatment with therapeutic milks. French 

pediatrician Dr. André Briend saw several 
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instances through history that put him on his 

journey to revolutionize how severe acute 

malnutrition (SAM) was treated.5 Some arresting 

events include the worst humanitarian crisis since 

World War II faced by the former Yugoslavia in 

1992, leading to thousands of Europeans without 

food. Additionally, in 1994, mass genocide was 

happening in Rwanda, leading to millions of 

Rwandans fleeing to other countries and 

experiencing lack of nutrition.6 During these 

hunger emergencies, there were not enough 

TFCs to manage all the children that needed aid, 

nor were the centers close enough to many of the 

communities they were meant to serve. Dr. Briend 

goal was to provide a solution to malnutrition that 

could be administered at home. In 1996 Dr. 

Briend partnered with food engineer, Michel 

Lescanne, and met his objective by developing a 

RUTF (the first of which was known as 

Plumpy’Nut).5 

Plumpy’Nut (Figure 1) consists of peanut paste, 

sugar, vegetable oil, dairy powders, and twenty-

three vitamins and minerals. It provides 500 

calories, 45g of carbohydrates, 30g of fat, and 

13g of protein. Severely malnourished children 

are treated with 1-3 sachets per day for 6-10 

weeks. 

 

Response  

Initially, Plumpy’Nut was only produced by the 

company Nutriset, which is based in France. They 

sold Plumpy’Nut to UNICEF who would distribute 

the product as needed. Given the success of 

Plumpy’Nut, demand increased dramatically. In 

2005, Nutriset set up a franchising plan enabling 

the local production and distribution of 

Plumpy’Nut in developing countries. Part of the 

benefit of a franchise system is that franchisees 

have access to Nutriset’s technical support. It also 

provides advantages to local communities by 

contributing to their economy and industrial 

development as well as cutting the cost of 

transportation. The first local factory in the 

Nutriset PlumpyField network was opened in 

Niger, and since then the network has expanded 

to nine countries (Ethiopia, Niger, Nigeria, 

Burkina Faso, Guinea, Sudan, Madagascar, 

India, and Haiti).7,8    

There are several considerations that go into the 

development of RUTF as a product that provides 

all the nutrients required to promote growth and 

improve overall health in children with severe 

acute malnutrition. Some of the critical 

considerations include high content of nutrients 

such as calcium, phosphorus, magnesium, and 

potassium; high energy density ingredients such 

as fat and sugar; adequate protein content; 

sensory acceptability; convenience; and easy 

ways to prepare the product.8 For developing 

countries affordability and low risk of 

contamination is necessary due to the lack of 

refrigeration and other preservation methods.7      

During the early development of Plumpy’Nut, 

peanuts were used as a main ingredient as they 

were available in many countries where 

malnutrition programs were located. The product 

was developed to provide similar nutritional 

qualities to therapeutic milk, which was the 

previous standard of care.7 RUTF, in comparison 

 

 
Figure 1. Plumpy’Nut RUTF. (Photo courtesy of Edesia Nutrition) 
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to the therapeutic milk, had greater energy intake 

due to the high energy density (>5 times), RUTF 

can be used without the need for water to 

dissolve it, and it has longer shelf life.9 

Additionally, Plumpy’Nut is an oil-based product 

with a low water activity, which doesn’t provide an 

environment for bacteria to breed, and allows for 

a long shelf-life. The product is energy dense, 

portable, and a manageable portion size for 

children suffering from malnutrition. Having an 

ideal amount of high-quality protein is key. Too 

much protein could lead to the body producing 

urea, leading to additional renal solute load, 

which can be a problem in malnourished children. 

Too much protein might also have a negative 

impact on appetite, which is especially harmful in 

malnourished children undergoing treatment.7 

There are many key needs for producing 

Plumpy’Nut and RUTF in general: 

1. Properly formulated to meet all nutritional and 

chemical requirements. 

2. Grind all ingredients to a particle size < 200 

microns to create an emulsion with sugars 

and fat and reduce separation of the 

ingredients.10,11 

3. Produce the RUTF without the introduction of 

water in a low moisture facility. RUTFs must 

have a water activity less than 0.6.10 

4. Embed the protein and carbohydrate 

components of the food into the lipid-based 

matrix.10 The paste must be ground and 

homogeneously mixed with the oil properly 

stabilized to ensure minimal phase separation 

over the shelf life in conditions up to 30 

degrees Celsius. 

5. The paste must be packaged with the right 

barrier properties that allows for a 24-month 

shelf life. In addition, all the vitamins and 

minerals included must be properly formulated 

to meet a 24-month shelf life. 

6. Quality testing requirements: water activity, 

microbiology, viscosity, nutritional, and 

management of food safety risks 

Initially, the packaging was not sealing properly 

due to Plumpy’Nut’s high fat composition or 

splitting open due to failing glue.12 However the 

expertise of food engineer Michel Lescanne was 

key to finding the perfect package for 

Plumpy’Nut.12 

Since the inception of RUTF, formula updates 

have been considered, such as: 

a. Determining if soy, corn, or chickpea versions 

are possible, while mitigating antinutritional 

factors.13,14 

b. Testing dairy, peanuts, or alternate vegetable 

ingredients to meet WFP’s specs for minimum 

amount of protein, PDCAAS, fats, omega-3 

 Box 1. List of abbreviations and terms 

CMAM: Community-based management of acute malnutrition 

CTC: Community-based therapeutic care 

F-75 and F-100: therapeutic milk-based formulas that are used to treat severe malnutrition. F-75 
provides 75 kcal and 0.9 g protein/100 mL, whereas F-100 provides or 100 kcal and 2.9 g protein/100 
mL.  

PDCAAS: Protein digestibility-corrected amino acid score, a food’s protein quality 

RUTF: Ready-to-use therapeutic food 

SAM: Severe acute malnutrition 

TFC: Therapeutic feeding center 

UN: United Nations 

UNICEF: United Nations International Children's Emergency Fund 

USAID: United States Agency for International Development 

WFP: World Food Programme 

WHO: World Health Organization 

 

https://motherchildnutrition.org/malnutrition-management/info/feeding-formulas-f75-f100.html
https://www.sciencedirect.com/science/article/pii/S0022316622141507?via%3Dihub
https://www.un.org/en/
https://www.unicef.org/
https://www.usaid.gov/
https://www.wfp.org/
https://www.who.int/
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and omega-6 ratios, and vitamins and 

minerals.13,14 

c. Continual process to approve new ingredient 

vendors while ensuring the product is within 

specification cost improvement, and 

identifying interchangeable ingredients when 

there are supply chain issues.13,14 

Beyond developing and producing RUTF, a 

program was needed to distribute it to 

malnourished children. This is where Dr. Steve 

Collins stepped in, whom Briend described as 

“the key person to change the approach”5 One of 

the goals in developing RUTF was to allow 

caretakers to feed children at home, instead of 

taking the children to a TFC. The new approach 

was called Community-Based Therapeutic Care 

(CTC).15 CTC allowed children who were not 

experiencing any medical complications from 

malnutrition like diarrhea or anemia to be treated 

in their own homes. 

In 2000, the Ethiopian government banned TFCs 

as they believed them to be ineffective. So 

Concern Worldwide and Valid Nutrition set up a 

pilot program for CTCs, called Community-Based 

Management of Acute Malnutrition (CMAM).5 

Concern Worldwide is a global community of 

humanitarians, community members, supporters, 

donors, and volunteers who share a common 

vision of a world where no one lives in poverty, 

fear, or oppression. A partnership was 

established between Concern Worldwide and 

Collins’s humanitarian research organization, 

Valid Nutrition (learn more about Valid Nutrition). 

Volunteers from Concern Worldwide and Valid 

Nutrition were trained on how to recognize the 

signs of malnutrition in children and how to take 

measurements to determine if the child was 

malnourished. They were also trained on how to 

administer RUTF in children’s homes. Children 

were monitored through home visits by these 

trained health workers. Concern Worldwide and 

Valid Nutrition set up extra monitoring over the  

course of 9 months to validate the combination of 

CTC’s and RUTF was beneficial to children.5 

 

 

 

 

Results 

● Research conducted over the past 15 years 

demonstrates that RUTF has the following 

benefits: 

○ It can rapidly put weight on a sick child16 

○ It costs less and is more effective than 

hospitalization16 

○ With RUTF treatment, more than 81% of 

children recover17 

○ After six to eight weeks and about 30 

pounds of RUTF, young children are 

transformed. Their hair grows back and 

regains its color, they look healthy and 

energetic, and they are more focused10 

● Andrew Kamara, Director of Logistics at 

Edesia, said, “I have seen kids come from 

skin and bones to happy children that are 

gaining weight. They’re talking. They’re 

singing. They’re dancing.” 

● CMAM and RUTF proved to be as impactful 

as hoped by Concern Worldwide and Valid 

Nutrition. During famine, child mortality rates 

can reach up to 20 to 30%. With the combined 

use of CMAM and RUTF, mortality rates were 

as low as 4.5%. That meant an incredible 

number of lives saved.5 

● Concern Worldwide conducted another study 

in Sudan. There were 25,000 acutely 

malnourished children in this study. Very 

similar results were seen with a drastic 

reduction in mortality rates. 5 

● RUTF products are used in CMAM programs 

in over 70 countries.5 

● Manary, et al.(2004) compared children's 

weight-for-height growth rate when consuming 

3 different diets including RUTF with an 

average weight gain of 5.2 g/kg/day.18 

Teshome et al., reported similar results with 

weight gain rate of 5.4 g/kg/day and a median 

recovery time of 36 days.19 

● More awareness and education are needed 

for parents and caretakers when using RUTF. 

The overall goal of RUTF is that children 

consume 1-3 sachets per day for 6-10 weeks 

to gain 15-20 g/kg/day.20 

 

https://www.concernusa.org/project-profile/community-management-of-acute-malnutrition/
https://www.concernusa.org/project-profile/community-management-of-acute-malnutrition/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/164454.fs1.hubspotusercontent-na1.net/hubfs/164454/Valid%20Nutrition%20charity%20-%20The%20successful%20use%20of%20crystallized%20amino%20acid%20technology%20in%20new%20plant%20based%20ready-to-use%20therapeutic%20food.pdf
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Lessons Learned 

● Before Plumpy’Nut, therapeutic milks (F-75 

and F-100) were used, which consisted of a 

liquid diet recommended by the WHO.21 Dr. 

Briend and his team modified the formulation 

creating what we now know as Plumpy’Nut. 

The synergism between a pediatrician and a 

food scientist made Plumpy’Nut the product 

that we know today. 

● Ready-to-use therapeutic foods (RUTF) 

provide one of the best solutions to tackle 

malnutrition among children because they are 

nutritious and convenient. Plumpy’Nut was the 

original RUTF developed. RUTFs like 

Plumpy’Nut can be locally produced in or near 

the countries where they are needed. RUTF 

production uses local materials when 

possible, though some ingredients may be 

imported.22 New products can be developed 

according to ingredient availability; however, 

those need to meet standards established by 

the main purchasing agencies such as 

UNICEF, USAID, and WFP. Standards 

include: does not contain anti-nutritional 

factors, heavy metals, or pesticides that may 

represent a hazard to health23 

● Local production is not able to keep up with 

the demand for Plumpy’Nut. Fortunately, in 

2007, Navyn Salem was watching a special 

on a television program called 60 Minutes. 24 

She was inspired to create Edesia and built a 

partnership with Nutriset. They are a large 

producer of Plumpy’Nut and have grown to 

25,000 MT/ year. 

● Edesia’s production facility is in Rhode Island, 

USA, but they are part of Nutriset’s network 

which includes producers in 9 countries in the 

developing world, and they assist with 

technology transfer so countries can produce 

their own Plumpy’Nut. The Edesia team also 

provides R&D support if the countries want to 

launch their own RUTF based on access to 

ingredients specific to their country. R&D 

support comes in the form of finding 

ingredient suppliers and equipment for 

production and starting up factories. 

● Currently, the main buyers of RUTF are non-

profit agencies like UNICEF, USAID, and 

WFP. When RUTF started, 8 weeks of 

treatment was around US$50. Today, 

Plumpy’Nut cost has been impacted by the 

COVID-19 pandemic and the Ukraine war. 

The cost to produce Plumpy’Nut has 

dramatically increased as ingredient prices 

have increased, as well as the cost in 

transportation. Additionally, some production 

facilities have limited personnel. In May 2021, 

prices of Plumpy’Nut increased by 23%, and 

UNICEF is expecting another 16%  

increase.25 

● In 2022, there was a major funding 

announcement by USAID of an additional 

US$250M to go to UNICEF for RUTF. In 

September, USAID announced an additional 

US$280M in matching funds. With these 

additional half a billion dollars dedicated to 

RUTF in 2022 and 2023, the world will be able 

to reach about 50% of children with SAM 

(instead of the historical 25%). Due to this 

increase, factories around the world are 

adding shifts and scaling up their production. 

Nonprofit organizations are concerned about 

how to maintain/sustain this higher level of 

funding to have an impact in the longer term 

(at least the next 5 years). 

 

Next Steps 

● Plumpy'Nut is mainly targeted for children, but 

proliferations of products are needed for other 

vulnerable populations: such as pregnant and 

lactating women, and people living with 

HIV/AIDS.  

● Other protein sources should be included or 

investigated as alternatives that could be 

more locally available and lower cost. In 2017, 

Valid Nutrition and Ajinomoto developed a 

milk-free soy-maize-sorghum RUTF fortified 

with amino acids, and showed that a milk-free 

RUTF can be successful when properly 

formulated.26 

● Briend et. al (2015) remarks that further 

research is necessary to determine the total 

dietary intake of children including RUTFs and 

traditional local foods to better adjust the 

amount of Plumpy’Nut sachets they consume 

each day.21 

● Further assessments are needed to determine 

the appropriate use of ingredients such as 

enzymes. In theory, acid-resistant phytase 
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could be included in water-free RUTF to 

improve the absorption of iron and other 

nutrients, but this has never been tested.21 

● The team from Edesia highly remarks the 

importance of financial support and advocacy 

as the two most influential ways where people 

can get involved. As a company, Edesia is 

looking forward to doubling its size to reach 

more children in need. Additionally, they are 

looking for strategic partnerships with 

suppliers of key ingredients like milk, 

vegetable oil, peanuts, vitamins, and minerals. 

● Numerous studies have been conducted on 

the benefits of RUTF, however, the effects on 

relapse and mortality remain uncertain and 

more research on this area is needed.27 

More research needs to be done to evaluate 

the retention of different vitamins and minerals 

in fortified rice during cooking. Some 

preliminary research indicates that some 

vitamin A is lost during cooking depending on 

the fortification technique (hot and cold 

extrusion) and the cooking method. In 

addition, more information is needed to 

determine the bioavailability of these 

micronutrients after cooking.13 
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