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Executive Summary
The purpose of this document is to summarize the results from 12 months of the Initial Demonstration of Ready-to-Use Therapeutic Food (RUTF).  To present the analysis, this paper is divided into three sections.  Firstly, the document provides a background to the Initial Demonstration, detailing its protocols, goals, and resources devoted.  Secondly, the results from the 6-month program review are provided.  Lastly, the full data set from the first year of the Demonstration is presented, with analysis and recommendations for program improvement.  

RUTF was given to four hospitals to treat children with acute malnutrition, primarily moderate acute malnutrition (MAM).  Associated staff members were trained to administer the dosing, to monitor co-morbidities, and to record outcomes on Outpatient Therapeutic Care (OTC) cards.  After 6 months, the National Nutrition Program (NNP) and relevant partners extended the Initial Demonstration (ID) by an additional 6 months in order to gather a more comprehensive set of data.  They also amended the protocol for RUTF dosing because many patients could not finish the original amount of prescribed RUTF sachets.  The new protocol was only implemented at one site, however, and the data set used in this report does not include its impact. 

The year-end analysis of the Demonstration includes site-specific and aggregate data.  An individual site comparison shows distinct demographics including: the average number and age of patients in each program, weight upon admission, and HIV status.  In light of these demographics, the average length of stay in the program, weight gain, cure rates, co-morbidities, acceptability, and outcomes are also presented.  

Cure rates and weight gain are the most relevant outcomes for determining the success of the RUTF programs.  The number of “cured” patients is assessed according to the protocol approved by the NNP and TWG for the Initial Demonstration.  It is also compared to an alternative protocol used by Médecins Sans Frontièrs (MSF) in Cambodia. Notably, healthcare personnel at each of the Demonstration sites did not record a large number of final outcomes on the patients’ OTC cards. However, conclusions are made based on the outcomes that were provided.  

One of the most significant obstacles encountered in the Demonstration was acceptability; many children rejected RUTF due to its taste.  To more formally explore issues of acceptability and RUTF, there is an upcoming qualitative study in 2009 at each of the 4 sites in the Initial Demonstration.    

The RUTF donation to Cambodia used to treat malnourished patients in health facilities extends until the end of 2010.  The analysis provided in this year-end analysis aims to objectively inform the NNP and Cambodia’s nutrition Technical Working Group as it considers if and how RUTF should continue in Cambodia.
Summary of data

Over the course of the Demonstration, a total of 473 children have been treated for acute malnutrition at the 4 hospitals. Overall, there is a significant difference in the number of children treated at each facility and their treatment outcomes. Preliminary findings suggest that program effectiveness and product acceptability are low. However, these findings should be qualified considerably since for most indicators significant quantities of data are missing. As a result, the missing data has skewed results, particularly regarding patient outcomes and retention. The following statistics highlight the overall results of the program and the instances in which specific indicators should be qualified.
Average Age: A majority of the children treated in the program is above the age of 5. In comparison to other acute malnutrition treatment programs, this age is considerably higher than expected, given that children under 2 are most vulnerable to acute malnutrition.

HIV: The aggregated HIV rate of admitted children from all facilities is approximately 10%. However, there is a high percentage of children whose status remains unknown,
 ranging from 14-79% at the different facilities.

Patient Retention: Patient default rates after admission to the first and second return visits is notably high. High default rates may be a result of the facilities having differing ability to follow up with patients.
Average Length of Stay (ALOS)

The median length of stay of all patients at the sites is 42 days.  The ALOS of cured patients was longer than ALOS of all patients however two sites did not have any cured patients. The data analysis for ALOS needs to be qualified due to the large number of unknown outcomes.  
Weight Gain (measured in g/kg/day): The average daily weight gain for a child is 4.6g per kilogram of the child’s weight.
Outcomes and Status of Children Discharged: Due to the lack of consistency in the outcomes recorded and the high degree of missing data, cumulative outcomes are too variable to draw accurate conclusions at this point.
Cure rates: The average cure rate among children admitted into the Demonstration and whose outcomes are noted is 6.6%. However, given that the discharge outcomes for 85% of the children admitted into the program are missing, this figure is questionable.  

Co-morbidities: Nearly 50% of all children had some co-infection either upon admission or during their treatment in the program. The lack of data as to the types of infections prevents inference as to the relationships between infections and acute malnutrition in these children.
Acceptability: The acceptability of the RUTF is highly variable and appears to worsen over time. The older average age of children in the program has most likely impacted the product’s acceptability. Nonetheless, the lack of consistent data among sites reduces the conclusiveness of the data.
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1. Background

Pediatric acute malnutrition is a problem across Cambodia, especially in rural areas that suffer from grave food insecurity.  Currently there exists inpatient treatment for severely malnourished children at 15 referral hospitals in Cambodia.  At these facilities, children are provided with Formula 75 (F75) and Formula 100 (F100), the current WHO recommended product to treat severe acute malnutrition.  

Nutritionally similar to F100 and F75, RUTF is another product that can be used to treat acute malnutrition.  An energy-dense lipid paste enriched with vitamins and minerals, RUTF can be used in outpatient care for those children who exhibit acute malnutrition without other complications.  In April 2007, MSF France began the first program in Cambodia to treat HIV+ acutely malnourished adults and children with RUTF.  
Additional availability of RUTF to Cambodia was provided in the December 2006 UNITAID MOU signed between Prime Minister Samdech Hun Sen and President William J. Clinton.  The Agreement authorized the import of RUTF and guaranteed its distribution to patients free of charge through the end of 2010.  

To grasp the opportunity to treat acute malnutrition through outpatient care, NNP and the National Center for HIV/AIDS, Dermatology and STI (NCHADS), in collaboration with many partners, developed an Initial Demonstration of RUTF.  The RUTF used in the Demonstration, Plumpy’nut, is a peanut-based paste produced by the French company Nutriset, a company that has received UNICEF quality certification for good manufacturing practices of RUTF. 
RUTF is used primarily for the treatment of severe acute malnutrition (SAM) in OTC.  However, given the relatively low prevalence of SAM in Cambodia and the high prevalence of moderate acute malnutrition (MAM), the Initial Demonstration of RUTF has used RUTF as a supplementary food, with dosages changed according to the severity of malnutrition (see figure 1 below).    
2. Desired Goals for the Initial Demonstration of RUTF

· To introduce RUTF to Cambodia’s National Healthcare System;
· To determine the acceptability and effectiveness of RUTF in Cambodia;

· To treat HIV+ and HIV- acutely malnourished children;
· To improve the nutritional status of HIV+ acutely malnourished children, and thereby improve treatment outcomes;
· To introduce OTC for treating acute malnutrition without complications in children;
· To strengthen referral mechanisms from malnutrition wards to HIV testing;
· To understand the logistical implementation of RUTF; and
· To understand whether RUTF can be implemented as an efficacious, sustainable and cost-effective food supplement for treating acute malnutrition at the national level.

3. Sites included in the Initial Demonstration
· Chea Chumneas Referral Hospital in Takhmao (CCH);

· National Pediatric Hospital (NPH);
· Svay Rieng Referral Hospital (SRRH); and
· Trotrung ning Akpiwat Sokapheap neak Kreykror Clinic (TASK) 
3.1 Eligibility Criteria for Admission into OTC
The following conditions indicate acute malnutrition without complications and are thus sufficient to determine whether the child is eligible for RUTF:

· Weight-for-Height Measurement (WHM)   SD-Score ≤ -2



 OR

· MUAC < 12.5 cm
AND

· Eating;
· Alert;
· Has Appetite; and
· > 6 Months of Age.
Children exhibiting SAM, defined as ≤ -3 SD WHM or (if <5 years old) <11cm MUAC, were admitted into inpatient care until stabilized, as described in the National Guidelines for the Management of Severe Malnutrition. 
3.2 Outpatient Therapeutic Care and the Initial Demonstration of RUTF

Healthcare workers assessed appetite by observing each child while eating a small amount of RUTF, before the child could be accepted or continue outpatient care.  Lack of appetite could indicate deterioration of the child’s nutritional status as well as potential poor liver or gastrointestinal function.  Children who refused to eat RUTF may have also been rejecting the taste. 
As with F100, dosing for RUTF in children with SAM is measured as 200kcal per kilogram of body weight per day (200kcal/kg/day).  In children with MAM, the dosing is measured as 100kcal per kilogram of body weight per day (100kcal/kg/day).  Each 92g packet of Plumpy’nut contains 500 kcal.  The number of packets consumed by a child with MAM was decreased after the 6-month review of the Demonstration in an attempt to increase adherence.  The following chart outlines the new dosing of Plumpy’nut, which NNP and the TWG decided to only initiate only at CCH in August 2008:
Figure 1: Dosing Chart for Treating Acute Malnutrition with RUTF
	Dosing Chart for Treating Acute Malnutrition with RUTF

	Weight of Child (kg)
	Moderately Malnourished (MAM)
	Severely Malnourished (SAM)

	
	Packets per Day
	Packets per 2-Week Supply
	Packets per Day
	Packets per 2-Week Supply

	3.5 – 3.9
	0.75
	11
	1.5
	22

	4.0 – 5.4
	1
	14
	2
	28

	5.5 – 6.9
	1.25
	18
	2.5
	36

	7.0 – 8.4
	1.5
	21
	3
	42

	8.5 – 9.4
	1.75
	25
	3.5
	50

	9.5 – 10.4
	2
	28
	4
	56

	10.5 – 11.9
	2.25
	32
	4.5
	64

	12.0-13.5
	2.5
	35
	5
	70

	>13.5
	Based on 100kcal/kg/day
	Based on 100kcal/kg/day
	Based on 200kcal/kg/day
	Based on 200kcal/kg/day


As long as the child remains classified as acutely malnourished without complications, the child and caregiver are asked to return to the health facility approximately every two weeks for monitoring of growth and overall health status.  
3.3 Follow-Up and Monitoring in Outpatient Therapeutic Care 
At TASK and CCH, HBC teams distributed packets of RUTF at the fortnightly visits.  They checked on the child’s growth, overall health status, and adherence to the RUTF regimen.  Growth was monitored using a MUAC armband.  NPH and SRRH did not have HBC teams and asked patients to come to the hospital every 2 weeks.   
3.4 Monitoring and Evaluation

Monitoring and Evaluation mechanisms were developed by NNP, in collaboration with partners in the TWG, and put in place in order to document the successes and challenges of the Initial Demonstration.  Associated staff members were trained to document the child’s health status, HIV status, WHM, co-morbidities, number of packets given to the caregiver, and to record final outcomes on OTC cards.  CHAI collected the OTC cards, aggregated the data, and analyzed the outcomes for the 6-month and 12-month reviews.  
3.5 Outcomes and Criteria for Discharge from OTC

An acutely malnourished child receiving outpatient treatment was advised to stay on RUTF for a minimum of 4 weeks, thereby ensuring that the child was seen for three consecutive clinical visits (including the initial visit).  The child could be defined as “cured” only if he/she exhibited all of the following:

· ≥ -1 S.D (>90%) WHM for two consecutive health facility visits;
· MUAC > 13.5 cm
;

· No edema for two consecutive health facility visits;

· Sustained weight gain for two consecutive health facility visits; and

· Clinically well—no complications.
A full set of outcomes and their definitions are listed in figure 2:
Figure 2: Possible outcomes for OTC patients

	OTC Discharge Criteria

	Discharge Cured (CFP)
	· Minimum of 4 weeks in the program;
· > -1 S.D WHM for two consecutive visits;
· MUAC > 13.5 cm;

· No edema for two consecutive visits;
· Sustained weight gain for two consecutive visits; and
· Clinically well.

	Defaulted
	Absent for two consecutive OTC visits—child may re-enter OTC program if admission criteria is met but should fill out new OTC card.

	Died
	Died during time registered in OTC.

	Transferred to Inpatient Care
	Condition has deteriorated and requires Inpatient therapeutic or hospital care.

	Discharged, Non-cured (NC)
	Has not reached “discharge cured” criteria after three months – refer to Inpatient Care.


· 4.  Intended Outcomes

· Achieving high recovery rates (≥ 50%) for acutely malnourished children who receive RUTF.  Recovery is related to the “discharge cured” criteria, and is defined as a child who reaches his/her target WHM and sustains that weight gain. Such outcomes will indicate that RUTF is a food supplement that can be used as an effective treatment for children with acute malnutrition (AM) in Cambodia.

· Ensuring acceptability of the RUTF product by Cambodians. Cambodians are willing to take RUTF as a food supplement for treating AM and are able to adhere to the proper dosing of RUTF.

· Improving referral mechanisms between malnutrition wards/clinics and HIV testing, and between the community/health centers to the OTC unit at the implementation site.  Such strengthening will result in increased numbers of children exhibiting AM who are tested for HIV, and will strengthen the referral mechanism between the community/health centers and the referral hospital for treatment of AM.

· Improving understanding and knowledge about challenges and opportunities associated with the implementation of RUTF, in order to improve implementation and to facilitate scale-up of RUTF as a food supplement for treating AM throughout Cambodia’s public healthcare system.
5.  Six-Month Review of the Initial Demonstration

In May 2008, an analysis of the first 6-months of data from the OTC cards was presented at the TWG meeting (see appendix 4 for further information).  For each site, the rate of weight gain (g/kg/day) for all children in the OTC who had 3 or more hospital visits was assessed.  In addition, the analysis included the number of children who improved from WHZ ≤ -2 SD to ≤ -1 SD, the average number of days to reach ≤ -1 SD, and the average rate of weight gain during this period.  No aggregation of data from all sites’ OTC cards was presented at that time.  

5.1 Outcomes of the First Follow-Up Meeting at the 6-Month Review 

· Reviewed and modified the “Intended Outcomes” section of the RUTF trial protocol.

· Modified the dosing protocol in light of recommendations made at the 6-month review.

· Next steps:
· Examine the acceptability of RUTF among Cambodians by initiating a qualitative research study.
· Extend the Initial Demonstration for another 6 months in order to gather a more comprehensive data set.  
6. Initial Demonstration of RUTF: Year-End Analysis

6.1 Introduction
The goal of this review is to confirm that the objectives of the Initial Demonstration have been achieved and that the program meets the international standards for quality and effectiveness. The year-end analysis presented in this section represents data collected from the OTC cards at all 4 Demonstration sites.  The analysis also includes the data presented in May 08 at the 6-month review.
As noted in figure 3, the sites began their OTC programs on different dates from as early as 8 October 2007 to as late as 9 October 2008.  The end date for each site was determined by the last date from which OTC cards were collected. The full year-end analysis was done using Excel software. 

Figure 3: Start and End Dates for OTC Card Analysis, by Site
	Site
	Start date
	End date

	CCH
	22-Oct-07
	09-Oct-08

	NPH

	08-Oct-07
	30-Aug-08

	SRRH
	17-Jan-08
	07-Oct-08

	TASK
	26-Oct-07
	16-Sep-08


6.2 Admissions and Demographics
The number of patients treated with RUTF at CCH far exceeded the other three sites combined.  CCH treated 290 children, compared to NPH (91), SRRH (80) and TASK (12).  

The distribution of weekly admissions across all 4 sites is shown by figure 4.  
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Figure 4: Weekly Admissions Across all 4 Sites
Aggregate admissions peaked around weeks 14 to 20, and, to a lesser extent, around weeks 40, 43-48 and 51.  At this stage there is no indication of why these particular peaks occurred.  The most extreme peak was mainly due to admissions at CCH, as was the peak at week 40.
  Admissions at NPH, however, accounted for the peak during weeks 43-45.  Admissions at SRRH were mainly responsible for peaks around weeks 45-48 and week 51.  

Patients’ age range, as shown in figure 5 below, varies from 5 months to 12 years.
Figure 5: Age Distribution of Admitted Patients
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The Government of Cambodia prioritizes the identification and treatment of acute malnutrition in children under 5 years old, but the cohort in the Initial Demonstration was mainly comprised of older children with an average age of 59 months.  In addition, malnourished children most at risk—those under 2 years of age—are not well represented by this study.  The average age at CCH was 68 months, 46 months at NPH, 48 months at SRRH and 25 months at TASK.  The large absence of children < 2 years will impact the study’s results in terms of rate of weight gain and product acceptability. The fewer children admitted under the age of 2 years will skew this sample’s average rate of weight gain since the standard rate of weight gain decreases significantly after the age of 2 (see appendix 3). Consequently, older children in the program will limit the potential aggregated daily weight gain. Additionally, the older average age of the admitted children may also affect product acceptability. Children’s palates develop as they age; thus, older children are more likely to find certain ingredients, such as peanuts particularly in the Asian context, to be foreign to their palates and therefore less acceptable. 
6.3 HIV Status
The aggregate average percentage of HIV+ children was 9.73%.  This is high relative to the nationwide HIV prevalence of 0.9%.
  However, it is expected from studies in other contexts that HIV prevalence will be higher among children with acute malnutrition.
  The HIV status of 33% of patients in this analysis was not noted on the OTC cards.  This may indicate that HIV status was unknown or simply not recorded.  Among the known outcomes, however, the HIV prevalence among children over 5 was notably higher than those under 5, shown below in figure 6.  This was particularly relevant at CCH given its greater number of patients, where prevalence was 9% among those over 5 and 1% among those under 5.  At NPH and SRRH, these proportions were higher with HIV+ patients at 28% for over 5 and 15% under 5 at NPH and 28% to 8% at SRRH.
Figure 6: HIV Prevalence: <5yrs vs. >5yrs
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Additionally, the majority of OTC cards across all four sites did not indicate whether HIV-positive children were on ARVs.  In some cases this line item was left blank.  In other cases the OTC cards translated into Khmer inadvertently left out a line item for ‘on ARV.’  At NPH, however, 14 OTC cards indicated that patients were on ARVs, representing 15% of all patients taking RUTF and 82% of those identified as HIV+ at the site. 
6.4 Patient Retention

Figure 7: Drop-off in patient attendance after the first and second follow-up visits
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Figure 7: Patient Retentio
After admission, attendance decreased rapidly at all four sites.  CCH had the best rate retention rates, but they also had the highest number of children dropping out due to the greater number of patients in their program.  
6.5 Average Length of Stay (ALOS): All patients vs. “cured” patients
The ALOS in the program across all sites is as follows: CCH (66 days), NPH (22), SRRH (32) and TASK (43).  CCH may have the longest ALOS because of the strength of their HBC program.  These numbers need to be qualified, however, due to the larger proportion of unknown outcomes.
Figure 8 (a): Average Length of Stay (days) for all Patients vs. “Cured” Patients

	 
	All patients
	Cured patients

	CCH
	66
	85

	NPH 
	22
	25

	SRRH
	32
	0

	TASK
	43
	0


The aggregate ALOS is 56 days.  However, the average may again be skewed given the relatively high proportion of patients from CCH.  The median length of stay across all sites, 42 days, may be more representative of length of stay.
  
The ALOS for cured patients at CCH (85 days) was significantly greater than the ALOS for all patients at CCH (66).  The ALOS for cured patients at NPH (25) was only slightly greater compared to all patients at the sites (22).  There were no cured patients at SRRH or TASK, but the ALOS for all patients at SRRH (32) and TASK (43) was greater than both the ALOS of all patients and cured patients at NPH (22 and 25, respectively).  See figure 8 (b) below:
Figure 8 (b): Average Length of Stay (days) for All Patients vs. “Cured” Patients
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6.6 Average Number of Days in Between Visits
The Initial Demonstration protocol recommends 14 days between each visit (either at the health facility or home-based visit).  Figure 9 shows that the average number of days between visits is higher across all four sites.
Figure 9: Average Number of Days Between Visits
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The greatest average number of days between visits is 30 (TASK) and the least is 17 (NPH).  Average figures may be skewed, however, given the greater proportion of CCH patients.  As a result the median number of days between visits should be considered: CCH – 52 days; NPH – 16 days; SRRH – 28 days; and TASK – 37 days.  

6.7 Weight 

Weight on Admission

Whilst the minimum weight on admission was similar across all four sites (between 5kg and 5.8kg), the average (7.8kg to 13kg) and the maximum weight on admission (12kg to 23kg) varied widely, as shown by figure 10.
Figure 10: Average Weight on Admission
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Weight Gain (g/kg/day)
Given the range of ages among patients at admission, weight gain is expected to be varied at all sites.  This expectation is supported by figure 11.
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Figure 11: Weight Gain – All Patients (g/kg/day)

The Sphere standard for severe acute malnutrition is a mean weight gain of >8 g/kg/day.  There is no internationally recognized standard, however, of weight gain (g/kg/day) for children with moderate acute malnutrition.  MSF, in their 2008 initiative treating HIV positive acutely malnourished Cambodian adults and children with RUTF, consider a weight gain of 3g/kg/day as “good” for children.

In figure 11, we can see that most children in the Initial Demonstration of RUTF exhibited a weight gain close to or greater than 3g/kg/day; the average weight gain across all sites was 4.21g/kg/day.  However, it is likely that there is a distortion on the aggregate weight gain analysis, exhibited by clear outliers among the NPH data in particular.  

The overall rate of weight gain among children under 5 is typically faster than that of children over 5, and this is supported by the data in figure 12.  Figure 11, however, shows that average weight gain among patients who reached a weight-for-height measurement of -1SD or better at their last visit is actually higher in those over 5; the averages are 3.95g/kg/day (under 5) and 4.19g/kg/day (over 5).
  It is recommended that weight gain be explored in a follow-up visit to sites, particularly at NPH in order to clarify any outliers within the data.  
Figure 12: Weight Gain of Patients Who Reached WHM of -1SD or Better at Last Visit
[image: image17.png][T Froquoncy Toroem

'WHM at admission

HIV-status at last visit
Unknown

>=6 & <12 months
>=12 & <18 months
>=18 months

Total number of children





Weight gain should be considered within the context of the length of stay.  For example, ALOS is 66 days at CCH but only 22 days at NPH.  Consequently, we can see that average weight gain is higher and ALOS is lower at NPH, whereas average weight gain is lower and ALOS is higher at CCH.  In other words, patients at NPH are gaining more weight in a shorter time period than those at CCH.  However, this may be due to the aforementioned potential outliers.
  
6.8 Middle Upper Arm Circumference (MUAC) Measurement

The Initial Demonstration protocol states that MUAC should be <125mm on admission and >135mm at discharge.  Whilst MUAC is only a relevant measurement for children under 5 years old, it was recorded for all children receiving RUTF in the Initial Demonstration.  Minimum, average and maximum MUAC measurements for children under 5 are shown in figure 13:
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Figure 13: MUAC on Admission (<5 years old)

Despite the MUAC admission criterion detailed in the protocol, the average MUAC across all sites was either at or above the admission cutoff of 125mm and even approached the discharge cutoff of 135mm at NPH and CCH.  It should also be noted that the maximum MUAC recorded among children under 5 at NPH and CCH was up to 24% higher (165mm) than the admission criterion. Given how unlikely it is that a child would be admitted with a MUAC of 165 mm, this could potentially be a recording error. Additionally, since MUAC is an independent criterion for admission (and exclusive of the child’s weight-for-height measurement), it is expected that some children could be admitted based on the weight-for-height cutoff while still having a MUAC measurement above the cutoff.
6.9 Outcomes—All Patients
In the Initial Demonstration protocol, the definitions for possible outcomes are consistent across all sites (see figure 2 above).  However, the application of these definitions was not consistent.  For example, an examination of the OTC cards suggests that ‘defaulted’ and ‘discharge not- cured’ were frequently conflated.  In addition, sites did not use the same criterion for ‘discharge, cured.’  For example, several patients at CCH continued on treatment after having reached a WHM of -1SD consistently for at least 2 visits and appearing to meet all other discharge criteria.  In addition, the application of ‘discharge not-cured’ across all sites was applicable for children in several contexts.  For example, this status was used for those who refused RUTF, exhibited co-morbidities, or defaulted, blurring the lines between the potential outcome options given on the OTC cards.  

Figure 14 shows the aggregate patient outcomes from all 4 sites.

Figure 14: Outcomes for All Patients
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248 (52%) OTC cards across all four sites did not indicate an outcome.  An additional 157 (33%) OTC cards indicated that patients were ‘discharged not cured’ (NC).  As mentioned above, the NC label does not provide an adequate explanation for the actual outcome of the patient.  This leaves it unclear what the actual outcome was for these 157 patients.  As a result, we are unable to determine the outcome for a combined 85% of patients.  In addition, none of the OTC cards with NC outcome indicated that patients were transferred to an inpatient facility or that they refused to be transferred.  It is also important to note that there were no recorded deaths at any site throughout the Initial Demonstration.  The difficulty of tracking patients after they leave health facilities, however, may conceal any actual deaths.  
Figure 15 shows the patient outcomes disaggregated by site.

Figure 15: Outcomes, by Site
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CCH had the highest proportion of outcomes reported on the OTC cards.  By contrast, SRRH recorded no outcomes for any of their 80 patients and NPH recorded no outcomes for 73 of their 91 of their patients.  

6.10 Cure Rates
Based on the protocol outlined in the Initial Demonstration, the aggregate cure rate was 6.6%.  This result should be qualified because of the 85% of patients who had unknown or NC outcomes.  Among all patients for whom there was a recorded outcome on the OTC card (n=225) the aggregate cure rate was 14%.  Neither this nor the 6.6% figure should be taken as a representation of program effectiveness, however, given the large proportion of unknown outcomes.  Indeed, that discharge status is unknown for so many patients significantly lessens our ability to assess why the cure rates we do have are so low.
  Whilst the discharge criteria outlined in the protocol necessitate “cured” patients to have had a WHM of -1SD or better for two consecutive visits, several patients defaulted having reached -1SD on their last visit.  As a result, these patients’ outcomes cannot be characterized as “cured” as such.  It is possible, however, that some of these patients may have been “cured” even though they defaulted.  

6.11 Comparison of Impact of Discharge Criteria on Cure Rates 

The cure rate mentioned above is based on the discharge criteria outlined in the protocol.  However, alternative discharge criteria has been used by MSF in their 2008 project treating HIV positive adults and children in Cambodia with the RUTF, Plumpy’nut.  The difference between the two sets of discharge criteria is as follows
:

· Initial Demonstration discharge criteria: minimum of 4 weeks in the program, and ≥ -1 SD WHM for two consecutive visits.

· MSF discharge criteria:
 minimum of 2 weeks in the program, and for at least 2 weeks a W/H >= 85% 

We have applied the MSF alternative discharge criteria to the data gathered from the Initial Demonstration, in order to highlight the impact that such alternative criteria can have on the presented “cure” rates.
  Without internationally recognized standards of weight gain for supplementary feeding programs, an alternative analysis is appropriate to highlight slightly different ways of evaluating the data. In addition, the comparison shows that the ID cannot be compared to other programs or held to the same exact levels of expectation because of different standards.  
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Figure 16: Initial Demonstration (ID) and MSF Discharge Criteria on Cure Rates 

Cure rates increase significantly across all four sites when using the MSF criteria, particularly at CCH, which accounts for the majority of patients recorded as cured in the ID.  On aggregate, the cure rate increases from 6.6% to 24.1% when using the MSF criteria.  At CCH, the cure rate increases from 10% to 35% and at TASK from 0% to 17%, using the MSF discharge criteria.  The increases are relatively similar when disaggregated by age (see appendix 3).  

6.12 Co-morbidities

Currently, OTC cards ask whether children exhibited any of diarrhea, vomiting, fever or cough have persisted.  At CCH, 143 patients (49%) exhibited one or more of the above co-morbidities.  At NPH, this number was 5 patients (6%), at SRRH it was 2 (3%) and at TASK it was 9 (75%).  Overall, 158 patients (33%) exhibited one or more of the noted co-morbidities.  However, in all OTC cards across all sites, clinicians either indicated “Yes”, “No,” or left this section of the card blank even though the number of days was requested.  As a result, the severity of the co-morbidities is imprecise and this part of the OTC card cannot be clearly associated with the discharge criteria.  In addition, the low number of co-morbidities recorded at SRRH is contrary to anecdotal feedback from staff at the site who expressed concern about the high occurrence of co-morbidities.  

6.13 Acceptability
OTC cards define RUTF acceptability with the following options: good, poor and refused.

 Figure 17: Definitions of acceptability measures
	Good:
	Child readily eats RUTF. 

	Poor:
	Child reluctantly eats RUTF.

	Refused:
	Child will not eat RUTF.


Health practitioners at CCH, however, also applied the terms, “bad” or “stop” on their OTC cards.  These options were not provided on the OTC cards and therefore we are unable to determine the difference between “poor,” “refused,” “bad,” and “stop.”  In addition, we realize that there is not a clear enough distinction between poor and refused.  We suspect that they were often used interchangeably.  As a result, we have focused on the number of days each patient displayed “good” acceptability before they changed to any of the other responses.  

Figure 18 shows the average number of days patients were recorded as having “good” acceptability of RUTF.
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Figure 18: Average Length of “Good” Acceptability
Acceptability, as defined by good, poor, bad, refused and stop, is higher among all CCH patients regardless of age than at any of the other sites.  For those who started with “good” acceptability and then changed to “poor” or worse, the average number of days was 48 (37 for <5 yrs and 57 for >5yrs).  Acceptability of RUTF worsens as the treatment period progresses, as indicated by an aggregate average of 59% of patients who had “good” acceptance at their last visit.  This is expected because a child’s preference for a more varied diet increases with improved nutritional status or children get tired of the taste of the product. 
To more formally explore issues of acceptability and RUTF, there is an upcoming qualitative study in 2009 at each of the four sites in the Initial Demonstration.    
7. Program Evaluation
7.1 NGO Affiliation

The four hospitals selected for the demonstration were all affiliated with NGOs.  There were different degrees, however, to which the NGOs actively supported each RUTF program.  
· CCH
At CCH, the NGO MAGNA, was actively involved with the implementation of the ID.  MAGNA also supported HBC teams who followed-up with patients every two weeks.  It is likely that this level of oversight helped CCH to have the highest cure rate and the highest retention rate after 2 visits compared to the other three sites.

· TASK
The NGO, TASK, supported HBC teams but only prescribed RUTF to a total of 12 patients over the course of the ID.  It is not known why TASK had such a low admission rate.  Due to the small amount of available data from TASK, it is not possible to assess whether HBC teams were associated with better follow-up and longer ALOS.  However, given the relatively low admission numbers at TASK, a patient retention of only 17% after 2 visits does not significantly impact the aggregate retention rates.  

· SRRH
With the financial support of New Hope for Cambodian Children, SRRH Referral Hospital provides transport subsidies to patients to return to the hospital every two weeks.  Despite the transport subsidy program, SRRH only had a patient retention of 25% after 2 visits.  The high number of unknown outcomes at SRRH, however, makes it difficult to determine how the incentives may have affected the default rate.  
· NPH
NPH, supported by the French Red Cross, provides HBC teams for patients on ART but they do not follow-up with patients receiving RUTF.   With no transport subsidies or HBC teams, it may explain why, after 2 visits, NPH had the lowest patient retention, at 12%.  
In addition to CCH, TASK, SRRH, and NPH, the Clinton Foundation procures RUTF for the Angkor Hospital for Children in Siem Reap.  This site was not included in the Initial Demonstration, but its large quarterly demand for RUTF is comparable to CCH, which gives a potential indication of the number of children treated.  Also similar to CCH, Angkor Hospital is able to provide strong follow-up of patients receiving RUTF through the support of HBC teams.  The Clinton Foundation has recently collected the OTC cards from Angkor Hospital and will conduct an analysis of the data.

The vast majority of health facilities in Cambodia do not have access to NGO support, and this is a potential barrier to the scale-up of RUTF.  The additional logistical and financial support provided by NGOs helps to ease the potential burden on staff members and reduce loss to follow-up in the RUTF programs.  Yet the data from the Initial Demonstration suggests that obstacles still remain and cure rates are low even with NGO support.  At this point, however, partnerships with NGOs provide critical assistance to NNP with the implementation of RUTF.       

7.2 Evaluation of Intended Outcomes

The Initial Protocol for the RUTF Demonstration was first presented in October 2007.  After the 6-month review of the OTC card data, the NNP and TWG revised the intended outcomes.  Below is an evaluation of each intended outcome in light of results from the year-end analysis.  
Intended Outcome #1: Achieving high recovery rates (≥ 50%) for acutely malnourished children who receive RUTF.  Recovery is related to the “discharge cured” criteria, and is defined as a child who reaches his/her target WHM and sustains that weight gain. Such outcomes will indicate that RUTF is a food supplement that can be used as an effective treatment for children with AM in Cambodia.
Year-end: The aggregate cure rate of 6.6% or 14% of all recorded outcomes fell below the projected recovery rates defined at the outset.  As a result, there was a low but not significant recovery rate after 12 months.  Factors that may have negatively impacted the recovery rate include: poor RUTF acceptability, low institutional capacity, inadequate follow-up, and insufficient supervision from the national level. 
Intended Outcome #2: Ensuring acceptability of the RUTF product by Cambodians. Cambodians are willing to take RUTF as a food supplement for treating AM and are able to adhere to the proper dosing of RUTF.
Year-end: Early indications point to low acceptability in the Cambodian context.  The Institute for Research and Development (IRD) is currently conducting a qualitative study at the 4 Demonstration sites to further explore issues of RUTF acceptability.   
Intended Outcome #3: Improving referral mechanisms between malnutrition wards/clinics and HIV testing, and between the community/health centers to the OTC unit at the implementation site.  Such strengthening will result in increased numbers of children exhibiting AM who are tested for HIV, and will strengthen the referral mechanism between the community/health centers and the referral hospital for treatment of AM.
Year-end: The number of referrals from malnutrition wards to HIV testing did not increase during the RUTF demonstration.  Referral of a child with an unknown HIV status should be done routinely, and this link needs to be strengthened.  
Intended Outcome #4: Improving understanding and knowledge about challenges and opportunities associated with the implementation of RUTF, in order to improve implementation and to facilitate scale-up of RUTF as a food supplement for treating AM throughout Cambodia’s public healthcare system.
Year-end: After a 12-month analysis of the data from the Demonstration sites, the challenges associated with implementing RUTF at Referral Hospitals are clearer.  In particular, high default rates, the number of unknown outcomes and incomplete OTC cards, and the burden on families of follow-up every two weeks should be addressed. 

At this point plans for the future scale-up of RUTF in Cambodia are undecided.  The UNITAID donation will continue to be available until the end of 2010.  NNP and the TWG will provide programmatic direction in, the upcoming year, potentially exploring different delivery mechanisms, partnerships, or geographical distribution of small but controlled scale-up of RUTF.  

8. Recommendations

8.1 Follow-up and Refresher Trainings

· Topics

Future trainings for RUTF programs should review the admission criteria because the 4 Demonstration sites did not generally adhere to the MUAC criterion of <12.5 cm for admission.  The average MUAC for children less than 5 years of age was notably greater than 12.5 cm.  

Trainings should also stress the importance of indicating an outcome for each RUTF patient.  A revised OTC card may help to clarify and increase the number of outcomes noted on the OTC cards (see appendix 7).

Subsequent use of RUTF at all sites should follow the new dosing protocol approved by the NNP and partners in August 2008.  Informal feedback from CCH, the only site that currently uses the reduced dosing, suggests that average daily weight gain may be less under the new protocol while the average length of stay may be longer.  If NNP and the partners decide to extend the distribution of RUTF or to introduce the new protocol to the other 3 sites, the impact of the reduced dosing on outcomes should be assessed after 6 and 12 months.           

· Frequency of Trainings 

Short follow-up trainings, or network meetings, for RUTF providers should be conducted regularly, perhaps every 6 months.  At these sessions, concerns about co-morbidities, logistical issues related to programs, completion of OTC cards, and feedback from sites about acceptability and patient outcomes could be addressed.  In addition, case studies and an analysis of OTC card data could be presented and discussed at these workshops.  These results can provide an opportunity for self-assessment and for sites to offer suggestions to each other.  

· Training-of-Trainers

Training at the site level should be provided, where possible, to those who will have the clinical expertise and the capacity to recreate these training sessions for others, whether as a retraining exercise or as training for new staff, such as nurses or HBC teams.  Such ‘training of trainers’ is not only more cost-effective, it is more sustainable and contributes to the institutional knowledge of each healthcare facility.  

8.2 Revision of OTC cards


· Add Missing Line Items
When the OTC card was translated from English to Khmer, three line items were inadvertently left out on the Khmer card: “referred for testing, “breastfeeding,” and “on ARV.”  In addition, some of the Khmer OTC cards at CCH, TASK, and SRRH did not have boxes allocated for age, sex, and address.  In these cases, the information was not available and therefore not included in the data analysis.  The Khmer and English versions of the OTC card will be standardized if the Demonstration sites continue implementation of RUTF in 2009.
· Improve Clarity
To decrease clinicians’ confusion and to provide clearer results of the data, some important line items that should be revised are the responses to the RUTF test and the objectives section.  The current RUTF test options are “good/poor/refused”.  There is not a clear enough difference between “poor” and “refused.”  Therefore we suggest that it be changed to “eat/refuse.”  We also recommend that the discharged non-cured option in the objectives section provide more information about why the child was discharged i.e. Refused/Mother’s Request/Little Improvement.
8.3 Discuss Changing Follow-up Visits to Every Month
· Decrease burden on families and increase patient retention

Angkor Hospital for Children originally came to NNP and the Clinton Foundation to ask whether children could return to the clinic every month rather than every two weeks.  They explain that mothers have a difficult time coming so frequently because of the time that it takes them away from work and caretaking.  It may also be difficult for them to afford because travel subsidies only pay for one way of travel. 
9. Future Plans
· Qualitative study
IRD has received approval from the National Nutrition Program, the Ministry of Health with funding from UNICEF and the Clinton Foundation to initiate a socio-anthropological investigation on the acceptability of RUTF at the 4 demonstration sites.  IRD’s research will involve consultations with hospital staff, health centre staff, NGOs, and caregivers.  The research will take place between 15 December and 9 March 2009.  At the conclusion of the study, IRD will submit a report on their findings to NNP and the TWG.

We anticipate that the results from the study will further help NNP to assess the impact of the RUTF demonstration.  In addition, the research is expected to provide guidance on the future development of RUTF usage and the management of acute malnutrition in Cambodia.
· Study of RUTF at the community level
Family Health International (FHI) has submitted a concept paper to study the feasibility and effectiveness of delivering RUTF for six months to Orphans and Vulnerable Children (OVC) with moderate acute malnutrition at the community level.  The proposed areas of study are in Cheung Prey town in Kampong Cham and Thmor Kol town in Battambang.  NNP and the relevant partners reviewed the proposal at the TWG meeting on 24 November 2008 and requested a more detailed outline including admission criteria, methodology, training, data collection, and monitoring and evaluation.
The initial target area for RUTF implementation in Cambodia was intended for the community level.  Thus far, however, the implementation of RUTF has been at central health facilities and hospitals.  Moving forward, it may be effective to consider rural areas, which may have a higher prevalence of malnutrition.  It will also be important to assess whether community-based delivery of RUTF is feasible and effective through evaluation of FHI’s initiative.  

· Careful consideration of expansion to discuss with NNP and TWG
A few provincial representatives have approached NNP about initiating RUTF programs in their communities.  The year-long data analysis from the Initial Demonstration, however, suggests that a significant amount of training, capacity, and support is needed in order to effectively support a RUTF program.  The expansion of RUTF delivery to other sites than those in the Demonstration and the FHI study should be carefully considered.  The availability of RUTF and the potential to improve weight gain in malnourished children needs to be weighed against the ability of a site to support such a program sustainably.  
10. Conclusion
In the quantitative analysis of 12 months of data from the 4 Demonstration sites, results suggest that product acceptability and program effectiveness are low.  The results need to be qualified because there is a large amount of missing data, particularly regarding patient outcomes and retention.  Informal qualitative responses from CCH, NPH, and SRRH, however, suggest interest in continuing distribution of RUTF in 2009.  The use of RUTF at TASK has been discontinued due to lack of use and low enrollment in the program.  Future plans for the use of RUTF in Cambodia will be determined by NNP with recommendations from its partners in the TWG.
References
Briend A.  “Possible use of spreads as a FOODlet for improving the diets of infants and young 

children.”  Food Nutrition Bulletin. Vol 3 (2002): pp. 239-43.

Ciliberto, Michael A et al.  “Comparison of home-based therapy with Ready-to-use therapeutic 

food with standard therapy in the treatment of malnourished Malawian children: a controlled, clinical effectiveness trial.”  American Journal of Clinical Nutrition.  Vol 81 (2005): pp. 864-870.

Concern Worldwide.  “CTC Learning Forum Report: Integrating HIV Services with CTC.”  Vol 

1, Issue 2 (1 April 2007): pp. 1-4.
Diop, El Hadji Issakha et al.  “Comparison of the efficacy of a solid ready-to-use food and a 

liquid, milk-based diet for the rehabilitation of severely malnourished children: a randomized trial.”  American Journal of Clinical Nutrition.  Vol 78 (2003): pp. 302-307.

Emergency Nutrition Network.  “Operational Challenges of Implementing Community 

Therapeutic Care: ENN Report on an Inter-Agency Workshop.”  Washington, D.C.: ENN, 2005.  www.ennonline.net
Johnston and Conkle. "Micronutrient Deficiencies and Interventions in Cambodia: Information 
for Improved Programming," (2008): A2Z.

Sandige, Heidi et al. “Home-Based Treatment of Malnourished Malawian Children with Locally 

Produced or Imported Ready-to-Use Food.”  Journal of Pediatric Gastroenterol Nuntrition. Vol. 39 No 2 (August 2004): pp. 141-146.

Valid International.  Community-based Therapeutic Care (CTC): A Field Manual.  1st ed.  
Oxford, UK: 2006.

WHO/WFP/SCN/UNICEF Joint Statement.  “Community-Based Management of Severe Acute 
           Malnutrition.” March 2007.
11. Appendices
APPENDIX 1
1. Further Background Information
Acute malnutrition is a reduction in weight-for-height (wasting) due to a short-term nutritional deficit.  Children may suffer from acute malnutrition when nutrient intake is insufficient to meet normal physiological needs, or when an underlying disease process increases the metabolic demands on the body, decreases food intake, or both.
Whilst F100 is currently cheaper than RUTF, there are several benefits for using the latter treatment in outpatient care.  Recent studies conducted outside of Cambodia have shown that outpatient treatment of acute malnutrition using RUTF results in faster recovery than inpatient treatment using F100 (Diop et al 2003; Sandige et al 2004; Ciliberto et al 2005).  In addition, RUTF is oil-based with low water activity and, as such, can be stored and administered at home with little risk of microbial contamination (Briend 2002).  It requires no mixing, diluting or cooking, can be eaten straight from the packet, and can have up to a 24-month shelf life from the date of production.

Acute malnutrition and HIV infection often go hand-in-hand.  Many HIV+ children become acutely malnourished because HIV induces a hyper-metabolic state. Addressing acute malnutrition can improve a child’s overall health status and disease outcomes.  Treating malnutrition with RUTF in HIV+ children has been shown to be effective in improving their nutritional status.  
RUTF has received global approval from UNICEF, WHO, WFP and SCN (Joint Statement, March 2007).  RUTF is currently utilized as a treatment for acute malnutrition by the World Food Program (WFP), MSF, and other organizations.  
The following government and partner organizations collaborated in organizing the Initial Demonstration of RUTF:

· National Center for HIV/AIDS, Dermatology, and STI Control (NCHADS);

· National Nutrition Program (NNP) of the National Maternal and Child Health Center (NMCHC)
· Department of Communicable Diseases (CDC) of the Ministry of Health (MOH)
· Infant and Young Child Feeding Technical Working Group
· National Pediatric Hospital (NPH)
· World Health Organization (WHO)
· United Nations Children’s Fund (UNICEF)
· Basic Support for Instituting Child Survival (BASICS)
· Magna Children at Risk 
· Trotrung ning Akpiwat Sokapheap neak Kreykror Clinic (TASK) 
· French Red Cross,
· New Hope for Cambodian Children (NHCC), and
· Clinton Foundation HIV/AIDS Initiative (CHAI)
2.  Protocol for the Initial Demonstration of RUTF

Sites selected for the Initial Demonstration had two or more of the following:

· The site provides or is closely connected to care and treatment for pediatric HIV/AIDS and malnutrition.  Healthcare staff at each selected health facility receive training in the care and treatment of acute malnutrition, as well as in pediatric AIDS care;
· A strong pre-existing relationship with partner organizations at the site; and
· A network of home based care (HBC) is connected to the site.

2.1 Training

The NNP, in collaboration with relevant partners, developed a training curriculum for doctors, nurses, counselors and HBC workers.  

Trainings took place at NPH, and these sessions trained all health professionals involved in the Initial Demonstration in the following areas:

· Clinical diagnosis of severe and moderate acute malnutrition;

· Admission criteria for OTC;

· Proper dosing and administration of RUTF;
· Counseling for caregivers in promoting adherence to the RUTF treatment regimen;
· Follow-up at the OTC site and at the home;
· Breastfeeding and complementary feeding counseling for caregivers on good nutrition and food preparation;
· Discharge criteria and weaning from RUTF;
· Safety protocol for RUTF; and
· Monitoring and reporting forms.
2.2 Eligibility Criteria for admission into OTC
Children presenting at a facility providing OTC for acute malnutrition can be referred from a variety of sources: 

· Community;
· Home and community-based care teams; or
· Another health center, referral hospital or clinic.
Upon entrance to the pediatric ward, every child is assessed by a clinician or nurse for acute malnutrition.  The assessment includes a history of the child’s condition, taken from the caregiver.  The healthcare worker then gives the child a full medical examination to rule out complications requiring inpatient care, including edema, diarrhea, vomiting, temperature, appetite, respiration rate, anemia, superficial infections, alertness, and hydration.  If the child exhibits any of these complications, he/she should be referred for inpatient treatment.

If the child exhibits acute malnutrition without complications, he/she should be admitted into OTC for treatment using RUTF.  If children >5 years are admitted, weight-for-height should be used exclusively for admission since MUAC cutoffs have not been standardized for older age groups.
Any form of malnutrition poses an increased health risk for the immuno-compromised body of an HIV positive child.  Children less than 6 months of age who exhibit acute malnutrition should be admitted into inpatient care until they have stabilized.
2.3 Supply of RUTF
Caregivers were supplied with two weeks worth of RUTF as per the “Packets per 2-Week Supply.”  A small additional amount (5-10 packets) was given in case the caregiver ran out of RUTF before the child’s next visit.

2.4 Counseling on RUTF for Caregivers

In training nurses and counselors, special attention was given to the following key issues:

· Describing how to open the RUTF packet and how to feed RUTF to the child;
· Explaining how much RUTF should be given for each dose and how many doses the child should receive every day: one dose normally consists of ½ packet of Plumpy’nut, eaten up to 8 times per day (the frequency of the dose depends on the total number of packets to be consumed per day);
· Explaining that clean water must always be given to the child while eating RUTF so that the child stays hydrated. 100 ml (equivalent to roughly 1 glass) of water per dose of RUTF is suggested;
· Instructing the caregiver about the proper storage of RUTF.  RUTF does not need to be refrigerated but it should be kept out of the sun to avoid de-emulsification;
· Explaining that RUTF is a food supplement for treating acute malnutrition and therefore should not be shared with other members of the family or community who may be hungry; and 
· Clarifying instructions about combining RUTF with other foods:
· If the child is still breastfeeding, the caregiver could continue breastfeeding and give RUTF immediately after breastfeeding the child;
· For all other (non-breastfeeding) children, the caregiver was advised to work with the child and the counselors to determine the best way to integrate RUTF into the child’s regular diet. This could include:

· Using it as a snack between regular nutritious, balanced, meals; or
· Mixing it with regular meals. When doing this, however, it is important to bear in mind that RUTF should never be cooked (as this can destroy the micronutrients), nor should it be added to very high-fiber foods (as this can make the micronutrients indigestible).
2.5 Follow-Up and Monitoring in OTC
The protocol suggests that the progress of the child should be monitored with visits to health facilities every two weeks.  These visits tracked the child’s weight gain as well as other indicators of overall health.  The caregivers were given enough RUTF to last until their next scheduled visit.  At any visit, if the child’s condition had deteriorated, the child was referred to inpatient care.
In addition to monitoring health status, HBC teams and health practitioners at the hospitals were advised to reinforce educational messages about proper dosing and administration of RUTF.  Personnel were encouraged to provide complementary feeding counseling by providing demonstrations of food preparation to caregivers, and assisting them in understanding the need for good nutrition and food preparation for their child.  
The following is a sample schedule for the acutely malnourished child admitted into OTC
Figure 1: Sample Visit Schedule for Patients Admitted into OTC
	Week 0 

(Initial Visit)
	Health Facility Visit, HBC Visit

	Week 2
	HBC Visit/Health facility visit

	Week 4
	Health Facility Visit

	Week 6
	HBC Visit/ Health facility visit

	Week 8
	Health Facility Visit

	Week 10
	HBC Visit/ Health facility visit

	Week 12
	Health Facility Visit

	This pattern ideally continued until child was discharged.


At the initial visit, the caregiver was given a Patient Booklet (supported by MAGNA) that provided a record of the treatment that the child received for malnutrition.  In the Patient Booklet, the healthcare worker recorded the daily dosing of RUTF, the number of total packets given out at each visit and the date of the next visit.  This booklet remained with the caregiver as a record of the child’s progress.  HBC teams or caregivers could reference the Patient Booklet in order to check recent health issues as well as adherence to the treatment regimen.  At CCH and TASK, HBC teams could record the child’s health status, adherence, and MUAC measurement in the Patient Booklet during each home visit.
2.6 Possible Outcomes for OTC patients

In the case that a patient was “discharge cured,” caregivers were counseled on a “weaning period” upon discharge.  The caregiver would be given a two-week supply of RUTF.  The child would take a reduced quantity of RUTF, about half of the former dose, over a four-week period.  There was no follow-up of children discharged from OTC (“cured” and “non-cured”).

2.7 Safety Protocol

The following safety protocol for the use of RUTF was stressed to all healthcare workers and caregivers involved in the Initial Demonstration:
· Health complications noticed by the healthcare worker

· The child should be referred to inpatient care at the nearest health facility for any health complications and/or deterioration in the child’s health status, whether determined during a clinical visit or an HBC visit.

· Health complications noticed by the caregiver

· The child should not stop taking RUTF when the child has mild diarrhea.

· If the child has serious diarrhea, vomiting, fever or swelling, the caregiver must bring the child back to the nearest health facility as soon as possible.  With these symptoms, the caregiver must also temporarily stop feeding RUTF to the child.  The regimen should only be restarted upon the doctor or nurse’s instructions.
· Allergies

· Though unlikely, there is a small chance that a child may have an allergic reaction to the peanuts in RUTF.  The allergy may cause reactions in the form of rashes, hives, skin infections, swelling, shortness of breath or anaphylactic shock.  For any of these symptoms, the caregiver must stop feeding the child RUTF and bring him/her to the nearest health facility immediately.

· If the child presents with symptoms of an allergic reaction, healthcare workers should follow national protocol for the treatment of allergic reactions.  

· Choking

The caregiver should be assured that the child should not choke when eating RUTF.  However, they should also be instructed that if the child starts to choke on RUTF, the child should be brought into the nearest health facility immediately.
APPENDIX 2: Intended Outcomes Given in the Initial Protocol (October 2007)
· Achieving high recovery rates (>80%) for acutely malnourished children who receive Plumpy’nut. Recovery is related to the “discharge cured” criteria, and is defined as a child who reaches his/her target WHM and sustains that weight gain. Such outcomes will indicate that Plumpy’nut is a food supplement that can be used as an effective treatment for children with AM in Cambodia.

· Ensuring acceptability of the Plumpy’nut product by Cambodians. Cambodians are willing to take Plumpy’nut as a food supplement for treating AM and are able to adhere to the proper dosing of Plumpy’nut.

· Demonstrating that recovery rates for AM in Outpatient Therapeutic Care are as high (or higher) than in inpatient care.  This will promote OTC as an acceptable method for treating children exhibiting AM without complications.

· Improving referral mechanisms between malnutrition wards/clinics and HIV testing.  Such strengthening will result in increased numbers of children exhibiting AM who are tested for HIV.

· Demonstrating that, in AM HIV+ children, using Plumpy’nut and improving nutrition can make it possible to delay the initiation of ARV treatment and improve ARV treatment outcomes.  (This is an intended outcome for the medium- and long-term)

· Improving understanding and knowledge about challenges and opportunities associated with the implementation of Plumpy’nut, in order to improve implementation and to facilitate scale-up of RUTF as a food supplement for treating AM throughout Cambodia’s public healthcare system.
APPENDIX 3: 
Normal Growth in Length and Weight of Term Infants
	
	Boys
	Girls

	Age (months)
	Length (mm/d)
	Weight (g/d)
	Length (mm/d)
	Weight (g/d)

	0-1 months
	1.03
	29.3
	0.94
	26.0

	1-2 months
	1.13
	35.2
	1.10
	28.6

	2-3 months
	1.06
	29.9
	0.94
	24.3

	3-4 months
	0.80
	20.8
	0.77
	18.6

	4-5 months
	0.65
	16.6
	0.65
	16.1

	5-6 months
	0.57
	15.2
	0.63
	15.0

	6-9 months
	0.52
	12.6
	0.51
	11.2

	9-12 months
	0.42
	10.7
	0.43
	10.0

	12-18 months
	0.34
	7.2
	0.29
	8.7

	18-24 months
	0.26
	6.1
	0.32
	6.2

	2-3 years
	0.22
	5.7
	0.24
	6.0

	3-4 years
	0.21
	5.5
	0.20
	5.1

	4-5 years
	0.19
	5.4
	0.19
	4.7

	5-6 years
	0.17
	5.5
	0.17
	5.1

	6-7 years
	0.15
	5.9
	0.16
	6.4

	7-8 years
	0.14
	6.7
	0.16
	8.2

	8-9 years
	0.14
	7.8
	0.16
	9.9

	9-10 years
	0.15
	9.1
	0.17
	11.2


Adapted from: Fomon SJ, Haschke F, Ziegler EE. Body composition of reference children from birth to 10 years.  Am J Clin Nutr.  1982; 35: 1169-75
APPENDIX 4: 6-Month Analysis of the Initial Demonstration for NPH, CCH, and TASK

1. For each site, report:
· Rates of weight gain for all moderately malnourished children who had 3 or more hospital visits (in g/day/kg body weight)

· For children who improved from WHZ ≤ -2 SD to ≤ -1 SD, report:

· Average no. of days to reach ≤ -1 SD

· Average rate of weight gain during this period
2. Data used in the review:
      Collected from an Outpatient Therapeutic Care (OTC) card for each patient

· Anthropometric measurements

· Weight

· Height

· Weight-for-Height Z-score (new Child Growth Standards, WHO 2006)

· Age

· Sex

· HIV-status

3. Data:
· Chea Chumneas Hospital 

· 176 children

· Earliest date of admission : 22 Oct 2007

· Latest date of admission: 20 Feb 2008

· National Pediatric Hospital 

· 45 children in these data

· Earliest date of admission : 08 Oct 2007

· Latest date of admission: 10 Mar 2008

· TASK Clinic

· 5 children

· Earliest date of admission : 26 Oct 2007

· Latest date of admission: 04 Mar 2008

· Svay Rieng RH 

· OTC cards were unavailable at time of data collection  (see section below for 6-month analysis of the Initial Demonstration for SRRH)
· 23 children
4. Defining “Effectiveness”

· For interventions for treatment of Severe Acute Malnutrition, “effectiveness” by the Sphere Standards is defined as:

· Weight gain ≥ 5 g/day/kg body weight

· Mortality under 10% 

· Interventions that have been evaluated for “effectiveness” have generally targeted:

· SAM children (the Initial Demonstration targets MAM)
· Children >6 and <60 months of age, mostly <2 years

· Non-Asian populations, mostly African countries with documented high levels of acceptability of Plumpy’nut
5. Limitations of the data

· Other than CCH, sample sizes are very small, which seriously limits the robustness of estimates. Need ~1 year’s data

· In our data, the median age of 84 months is very high

· Should the target group be different (prevalence of acute malnutrition is highest under 24 months)?

· Reduces comparability with interventions that have been evaluated for “effectiveness”

· Slower weight gains & different acceptability levels of Plumpy’Nut among older children

· No control group

· No data on compliance/adherence to the protocol

· No reliable data on acceptability of Plumpy’nut
6. Finding a Rough “Baseline”?

· At CCH: 12 children who were ≤ -2 SD at admission and then placed on MAGNA’s complementary food support (food baskets WITHOUT Plumpy’Nut)

· Not a control group, but may shed some light on the “baseline” situation

· 11 children improved from ≤ -2 SD to ≤ -1 SD

· Weight gain rate = 1.6 g/day/kg body weight

· Number of days: 69.9

· Mean weight gain rates for 11 children who had at least 3 hospital visits:

· Between admission and 1st appointment: 1.0 g/day/kg body weight

· Between 1st and 2nd appointment: 1.2 g/day/kg body weight
Figure 1: CCH: Characteristics of children admitted into the program as of 20 Feb, 2008
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Figure 2: CCH/MAGNA: Age distribution of enrolled children
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Figure 3: CCH/MAGNA: Children admitted each week
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Figure 4: CCH/MAGNA: Illnesses during treatment
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7. CCH/MAGNA: Rate of weight gain among enrolled children

· 4-month workshop: observed that rates of weight gain were higher “in the beginning” and slowed down with time during treatment

· Compared the weight gain rate between admission and the 1st follow-up appointment at the hospital, with the rate between the 1st and the 2nd follow-up appointments 

· Included children with at least 3 hospital visits – 115 such children
8. CCH/MAGNA: No. of days between follow-up appointments at the hospital

· Mean number of days between admission & 1st follow-up appointment at hospital = 15.5 days

· Mean number of days between 1st & 2nd follow-up appointments at hospital = 16.6 days

· Excellent adherence to protocol which required follow-up at the hospital every 2 weeks
Figure 5: CCH/MAGNA: Rates of weight gain
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Figure 6: Characteristics of children who improved from WHZ ≤ -2 to ≤ -1 SD
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Figure 7: CCH/MAGNA: Distribution of days to improve from WHZ ≤ -2 to ≤ -1 SD
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Figure 8: CCH/MAGNA: Weight gain among children who improved from WHZ ≤ -2 to ≤ -1 SD
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Figure 9: TASK: Characteristics of children admitted into the program as of 04 Mar, 2008
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9. TASK: Children who improved from WHZ ≤ -2 to ≤ -1 SD

· Among these 5 children: 1 child improved from ≤ -2 SD to ≤ -1 SD in 28 days, with an estimated weight gain rate of 2.4 g/day/kg body weight
Figure 10: NPH/CRF: Characteristics of children admitted into the program as of 10 Mar, 2008 
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Figure 11: NPH/CRF: Children admitted each week

Figure 12: NPH/CRF: Rate of Weight Gain

· 4 children with at least 3 appointments
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9. NPH/CRF: Children who improved from ≤ -2 SD to ≤ -1 SD

· 5 children

· Mean number of days for improving from WHZ ≤ -2 to ≤ -1 SD = 25.4

· Mean weight gain rate = 3.5 g/day/kg body weight
10. Summary
Figure 13: Children who improved from WHZ ≤ -2 to ≤ -1 SD 
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APPENDIX 5: 6-Month Analysis of the Initial Demonstration for SRRH
1. This analysis reports: 
· Weight gain rates (in g/day/kg body weight) for all moderately malnourished children who had 3 or more hospital visits (i.e. adequate exposure to the program).

· No. of days to reach WHZ <-1SD for children who improved from <-2SD.

2. The data used are collected from OTC cards at CCH. They include:

· Anthropometric measurements

· Weight

· Height

· WHM Z-Score

· Age

· Sex

· HIV-status
3. Data

· 23 children total

· 19 children with at least 3 hospital visits

· Earliest date of admission: 17 Jan 2008

· Latest date of admission: 4 Apr 2008

· Mean # of appts per child: 2.9

· Max # of appts per child: 4
4. Mean age: 46 months (Range 9 – 108)
Figure 1: Svay Rieng: Characteristics of children admitted into the program
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Figure 2: Svay Rieng: Age distribution of enrolled children
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Figure 3: Stunted, Underweight, and Wasted Indicators

[image: image4.wmf]
According to this report and the new indicators, 43% of children under 5 are stunted, 29% are underweight and 9% are wasted (<-2 HAZ).  The anthropometry indicators were calculated according to WHO Child Growth Standards (WHO, 2007).

Source: "Micronutrient Deficiencies and Interventions in Cambodia: Information for Improved Programming"; Johnston & Conkle, A2Z; February, 2008

Figure 4: Svay Rieng: Children admitted each week
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5. Svay Rieng: Rate of weight gain among enrolled children

· Compared the weight gain rate between admission and the 1st follow-up appointment at the hospital, with the rate between the 1st and the 2nd follow-up appointments 

· Included children with at least 3 hospital visits – 19 such children

· A potential problem with this is that children who reached -1 SD by the second appointment will be excluded from this part of the analysis, which might lower the weight gain rate: given that 1/3 of our kids who reach -1 SD reach it in less than 15 days

6. Svay Rieng: No. of days between follow-up appointments at the hospital
· Mean number of days between admission & 1st follow-up appointment at hospital = 13.9 days (17 observations)

· Mean number of days between 1st & 2nd follow-up appointments at hospital = 23.1 days (17 obs) ~ 2 weeks => good follow-up rates for a rural area
Figure 5: Svay Rieng: 3 children improved from WHZ ≤ -2 to ≤ -1 SD
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7. Svay Rieng: 3 children improved from WHZ ≤ -2 to ≤ -1 SD
· Number of children: 3

· Avg weight gain rate (g/day/kg body weight): 1.7

· Avg. number of days to improve to ≤ -1 SD: 38.3
Figure 6: Svay Rieng: Characteristics of children with at least 3 appointments
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Numbers in brackets are 95% confidence intervals. Extremely high variation in the data due to such a small sample size, so we should take these results with a grain of salt. However, it is worth noting that the means are not too far off from those seen at CCH.
Figure 7: Discharges vs. Defaults

· Too many “No responses” to outcome indicator to make analysis meaningful => improper data recording on OTC cards.

[image: image8.emf]
APPENDIX 6: Additional Information from the Initial Demonstration EOY Analysis
Figure 1: Weight Gain (g/kg) of All Patients at Last Visit 
	 
	<5 years
	>5 years

	 
	Valid Cases
	Average
	Minimum
	Maximum
	Valid Cases
	Average
	Minimum
	Maximum

	CCH
	104
	2.62
	0.00
	29.02
	127
	2.65
	0.00
	36.86

	NPH 
	62
	11.99
	0.61
	46.88
	11
	5.03
	2.02
	11.83

	SRRH
	48
	3.29
	0.00
	27.94
	25
	2.31
	0.00
	6.58

	TASK
	5
	5.15
	4.08
	6.59
	0
	-
	-
	-

	Total
	219
	5.48
	0.00
	46.88
	163
	2.75
	0.00
	36.86


Figure 2: Weight Gain (g/kg) of Patients Who Reached -1SD or Mean WHM at Last Visit

	 
	<5 years
	>5 years

	 
	Valid Cases
	Average
	Minimum
	Maximum
	Valid Cases
	Average
	Minimum
	Maximum

	CCH
	45
	3.76
	0.00
	29.02
	56
	4.15
	0.36
	36.86

	NPH 
	4
	5.42
	1.84
	11.76
	3
	5.26
	3.70
	6.17

	SRRH
	1
	3.11
	3.11
	3.11
	5
	3.99
	0.71
	6.58

	TASK
	2
	5.68
	4.76
	6.59
	0
	-
	-
	-

	Total
	52
	3.95
	0.00
	29.02
	64
	4.19
	0.36
	36.86


Figure 3: Comparing ID and MSF Discharge Criteria on Cure Rates, <5 yrs
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Figure 4: Comparing ID and MSF Discharge Criteria on Cure Rates, >5 yrs
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APPENDIX 7: Recommendations for revising the OTC cards
Add: 

· Age, sex, and address to Khmer cards that were missing this information

· Ensure that the English and Khmer translations of the OTC cards are the same

· # of sachets consumed: help to determine adherence to the protocol and additional number of sachets that practitioners should prescribe to patients
Remove: 

· “Action needed Y/N:” unnecessary line item

· “Other medication:” no response on majority of OTC cards

· “Weight loss:” address as part of a refresher training if the RUTF programs continue

Change: 

· Ask for “HIV status” at admission, currently it is asked at the 2nd visit

· Change “Plumpy’nut Test (Good/Poor/Refused)” because the options are too subjective.  It is unclear what the difference is between “poor” and “refused.” Change these options to “Eat/Refuse.”  

· Do not ask for # of days when listing the side effects.  No site indicated the number of days but responded yes/no.  

· When a child is admitted, the grey-ed out boxes for diarrhea, vomiting, fever, cough, and referred to testing created some confusion and some practitioners tried to write over the boxes.  
Revise suggested outcomes:

· Tracking the outcome of the patient is needed in order to determine whether a patient is cured or not.  The given outcomes on the OTC card should be simplified.  

· Remove/ change:

· “Absent:” not used, too similar to default

· “Home visit:” only two sites have HBC teams

· “Refused transfer:” not used

· “Defaulter”/ “Discharged non-cured”: confusion on the OTC cards about the difference between these outcomes

· Add/maintain:

· Defaulter (D): 2 consecutive absences

· Discharged cured (CFP)

· Discharged non-cured (NC)

· To clarify the reason for NC, add: ‘If NC: Refused/ Mother’s Request/ Little Improvement.’
· Died (X)

· Transfer to inpatient care (TIC)
· Transfer to care for complications (TCC)
Future trainings:

· Clarify outcome criteria

· Stress the importance of listing the outcome

· Reinforce new protocol
· Train health practitioners to assess the severity of co-morbidities
Figure 1: OTC Card Currently in Use
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Figure 2: OTC Card with Suggested Revisions
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Address

Week
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Date

Weight  (kg)

Height (cm)

WHM (S.D. or %)

MUAC (cm)

Edema

(+   ++   +++)

Diarrhoea



Vomiting



Fever



Cough



Referred to testing? (Y/N)

Y N

HIV Status (+  --  U)

- + U

On ARV? (Y/N)

Y N

Temperature (

0

C)

Respiratory Rate

(# / min)

                 Dehydrated  (Y/N)

                      Anaemia (Y/N)

Skin Infection (Y/N)

Breastfeeding? (Y/N)

Plumpy'nut Test (Eat/Refused)

# of Plumpy'nut packets used 

(Since last visit)

Plumpy'nut (# Packets given to 

patient)

Name of Examiner

OUTCOME?***  (Home visit (HV)/ 

Referral Hospital (RH)  

        



If NC: Refused / Mother's Request / Little improvement

Anthropometry

Physical Examination

           F            M

        D         CFP         NC         X         TIC         TCC

OUTPATIENT THERAPEUTIC CARE

History

                          ***D= defaulter (2 consecutive absences)   CFP= discharged cured   NC= discharged non-cured                      =                                                                                                                                                                                                                   

X= died   TIC= transfer inpatient care   TCC= transfer to care for complications                                                        

     * WEIGHT CHANGES: MARASMICS: if below admission weight on week 4 refer for home visit.     If no weight gain by week 6 refer to Inpatient Care.

Registration Number


� This includes responses that were left blank or marked as unknown on the OTC cards.  


� See appendix 1 for further information on background.  


� ‘The Desired Goals for the Initial Demonstration of RUTF’ was included in the initial protocol developed in October 2007.


� For all children <5 years


� For all children <5 years


� The NNP and the TWG revised the ‘Intended Outcomes’ after the 6-month review of the Initial Demonstration.  They adjusted the targets based on the initial results of the data, which showed more moderate outcomes than expected.  See section 7.2 for the evaluation of Intended Outcomes in light of the year-end data analysis.  See appendix 2 for the Intended Outcomes outlined in the Initial Protocol (October 2007).  


� No RUTF was prescribed at NPH during the months of May and June, 2008 due to staffing absences.  As a result, no data from these months is included in this analysis.


� It is not known why such an influx occurred at CCH during these weeks.


� HIV Sentinel Surveillance, 2006 


� Kesler L. et al, 2000


� All patients who were discharged without cure at admission or who were absent for the 1st and 2nd follow-up visit were excluded from this analysis.  


� Median length of stay at CCH: 52 days, NPH: 16 days, SR: 28 days, TASK: 37 days.  


� Outcome of Nutrition Project after M16_Cambodia_MSF-F  (2008)


� See Appendix 6 for more data.


� Average numbers are potentially influenced by outliers such as NPH OTC cards, which show an average weight gain of  10.9 g/kg/day.  It is very unlikely that such weight gain, if true, would result from appropriate, monitored RUTF consumption.  


� Assumptions may be that many children were actually cured but didn’t return to the clinic for the following reasons: appetite had already improved to the point that the child was able to eat home foods; OIs/co-morbidities had improved so the caregiver did not see the value in returning; or discharge criteria was not clearly enough defined for clinicians.


� MSF used NCHS 2000 standards and therefore the data samples are not entirely comparable because the two sets of standards capture slightly different MAM/SAM populations.  


� MSF criteria specifies WH% while ID data details -3, -2, or -1SD as a WHM.  In order to relate the MSF WHM criterion to the ID data set, we have equated reaching -1SD with W/H >= 85%.  This will result in a conservative estimation of the cure rate because -1SD will exclude more patients than W/H >= 85%.  It should also be noted that both the ID and MSF include more criteria in their full set of discharge criteria.  These criteria are either equal or irrelevant to the ID data set and thus are not used in this section of the analysis.


� Criteria for defaulters and discharged not cured are the same in the ID and MSF contexts.  


� Nutritset has confirmed that the shelf life of Plumpy’nut is 24 months when storage temperature is less than 30°C, but may reduce the shelf life by one-third if storage temperature is between 30°C and 40°C, and by one-half  if over 40°C.


� When the sites were actually selected, not all health facilities had HBC teams.    


� See Appendix 4 for 6-month analysis of Svay Rieng. 
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