Dr Susan Jack (May 2005)

 Presented at the 3rd National Anaemia Workshop: 5-6 May 2005
Phnom Penh, Cambodia
Comparison of Cambodia Trials

· “Weekly iron/folate supplementation for preventing anaemia in Women of reproductive age in Cambodia” 2001-2, MOH,WHO (WIF study)

·  “Weekly iron supplementation, Anthropometrics, stool and haemoglobin survey in the School Health Program, Kampot” 1999-2000, GTZ (GTZ school study)

·  “Etiology of Anaemia in Children 6 to 69 months in rural Cambodia” 2002, IPC,MOH,WVI,WHO. (Kandal study)

· “IDA trial in Cambodia 6-23 months in Rural Cambodia in Kampot” 2003-4, GTZ (GTZ preschool study)

· “Iron/folate and multimicronutrient supplementation in children 6-18 months in Kompong Chhnang”, 2003-4, CESVI (CESVI study)

· “Zinc deficiency amongst stunted children in Phnom Penh, Cambodia” 2003-4, Servants/TASK,IPC,University of Otago.(Zinc study)

· HKI Micronutrient Survey 2000
To date there have been 7 trials or surveys which have incorporated looking at the problem of anaemia in Cambodia. They give us much needed information about the situation specific to Cambodia, and it is hoped that these trials will help inform us as we look at making and refining a policy the address the problem of anaemia particularly amongst Cambodian women and children.

Due to different age ranges in the studies and some different parameters e.g. stunted versus all, rural versus urban, differences in treatment etc they are not directly comparable. However, their baseline data and end of study data can give us some ideas about what might work in Cambodia.

This presentation will only look at the trials or studies involving young children and will concentrate mainly on the two trials looking at iron and multiple micronutrient supplementation to infants and young children by CESVI and GTZ.

Trial Comparison Table (Children only)
	 
	CDHS
	Kandal
	HKI
	GTZ 
	CESVI
	Zinc

	Age range
	6-59 mo
	8-72 mo
	0-59mo
	6-24 mo
	6 mo
	12-35 mo

	Rural/urban
	Both
	Rural
	Rural
	Rural
	Rural
	Urban

	Inclusion
	Random
	Non anaemic and anaemic
	Random
	Random (excludes severely anaemic)
	Random (excludes severely anaemic)
	Stunted 

<-2 SD HAZ score

	Length of trial
	Survey
	Survey
	Survey
	20.5 weeks
	12 months
	20 weeks

	Purpose
	Survey
	To determine cause of anaemia
	Prevalence of anaemia
	IDA
	Influence of MMN on morbid/mortal & IDA
	Zinc deficiency

	Treatment
	Survey
	Case control population study
	Survey
	Foodlet Fe/folate+MMN or Fe/folate

Or Placebo

2 x weekly
	Sprinkles Fe/Folate+MMN  or Fe/Folate 

or Placebo

Daily
	Powder/chewable

 tabs

Zinc/MMN+Fe or Placebo/MMN+Fe

Daily

	RCT
	No
	No
	No
	Yes
	Yes
	Yes

	No. of children
	1461
	159
	344
	250
	204
	286


You have already seen the results of all the studies now (the GTZ school study and WIF study were reported at previous workshops) except for the zinc study where I will just give the pertinent results as we go along.

Prevalence of Anaemia

We can see that the prevalence of anaemia is high using the WHO cut off of Hb<110g/L
. 

(CDHS 63.4%; *Kandal 66.7%; GTZ 74.4%; CESVI 78%; Zinc 73% *original survey)
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The Helen Keller International Micronutrient survey looked at prevalence of anaemia by smaller age group lots, showing the very high prevalence of anaemia particularly in the younger ages. It must be remembered this is using the WHO cut off levels of Hb which is arguably too high for these ages.
 

HKI Micronutrient Study Rural Cambodia (0-59 mo)
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Looking at the Cambodia Demographic Health Survey (CDHS) data with the standard WHO Hb<110g/L criteria for anaemia versus a lower cut off level of Hb<100g/L we can see that there is a substantial decrease in the prevalence of anaemia in infants.
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Prevalence of anaemia using Hb<110g/L versus Hb<100g/L from CDHS data 2000.

But when these same studies looked at the incidence of IDA some interesting results emerge. [image: image4.emf]0
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Kandal 36.5%; Kandal <24 mo 64.7% (11/17) GTZ 36.4%;  CESVI 11.5%;  Zinc 21.5%

Iron Deficiency Anaemia

When we look at the percentage of iron deficiency anaemia of the anaemic children we see a varying percentage between studies, with the GTZ preschool study most closely approximating the commonly assumed 50% of anaemia attributable to iron deficiency.
 The other studies generally had lower levels of iron deficiency, due to the different ages studied, but also giving a clue that perhaps there are other major contributing factors to anaemia in Cambodian children.
% IDA of anaemic children[image: image5.emf]0
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IDA %:  Kandal 36.5%; Kandal<24mo 64.7%;  GTZ 49%;  CESVI 14.8%;  Zinc 30.3%

In the Kandal survey, they looked at the proportion of causes of anaemia of the anaemic children.
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As shown in the graph, iron deficiency only, was only a small part of the whole anaemia problem. Haemoglobinopathies alone and combined with iron deficiency contributed the major burden, but a substantial 21% were anaemic but neither iron deficient nor had a haemoglobinopathy.

Haemoglobinopathy Prevalence

Four of the studies looked at the prevalence of haemoglobinopathies in their study populations, and as previous studies have shown right back from the 1950’s, show that Cambodia has a high prevalence of abnormal haemoglobin traits with AE and EE haemoglobinopathies, alpha-thalassemias, as well as a smaller prevalence of beta-thalassemias.

Abnormal Hb (includes HbE, HbF, ?beta-thalassemias, alpha thalassemia (Kandal))
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The Kandal study showed an overall prevalence of abnormal haemoglobins of 49.7% with a frequency of haemoglobin E at 24.5 % (homozygous 4.4%;heterozygous 20.1%).The Kandal study also showed that 29.6% of the children had a deletional (-thalassaemia among those that had been screened (-(3.7 -(4.2 --SEA --FIL --MED -(20.5). The GTZ preschool study showed 32% had HbE haemoglobinopathy and 7 (3%) had HbF haemoglobinopathy. In the CESVI study 71% had abnormal haemoglobin chains at electrophoresis. Of those, 91 (48,1%) infants were heterozygotic for HbE (defined as HbE 20-40%), while 17 (9,0%) were homozygotic (defined as HbE > 40%).

In the Zinc study a total of 28.8% had HbE with heterozygous AE 26.1% and homozygous EE 2.7%. They also showed that 5% probably had ß-Thalassaemia with some children showing a mixed picture of multiple abnormal haemoglobin traits (1.7% AE or EE + ?ß-thalassemia).

Haemoglobinopathy prevalence (%)[image: image8.emf]0
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None of the studies looked at Vitamin A levels (retinol or other tests) or other micronutrients except for the zinc study where the prevalence of low serum zinc (< 9.9 µmol/L) was 75.4%. 

So we see that in Cambodia, it seems that anaemia prevalence in these groups of children is high, but the proportion who have anaemia due to iron deficiency, may not be the 50% commonly assumed. What then is the cause? It would seem that the high prevalence of haemoglobinopathies plays a role, but also we need to consider other micronutrient deficiencies such as Vitamin A, and the role that zinc deficiency might have in inhibiting proper functioning of iron and Vitamin A and absorption of these nutrients from food or supplements.

Results from the CESVI infant and GTZ  preschool studies:

Anaemia

GTZ: The prevalence of anaemia in all 250 subjects enrolled at baseline was 74.4%. No difference in the number of anaemic children, i.e. with basal Hb concentrations <110 g/L, was found across treatment assignments at time of enrolment [79.0% FeFOL; 70.3% FeMMN; 73.5% CON] (p=0.363) (Chi-square test). In terms of recovery from anaemia across the treatment-groups, there was a decline from 73.5 to 66.7% (6.8 percentage points) in CON, from 79.0 to 31.1% (47.9 percentage points) in FeFOL, and from 70.3 to 42,7% (27,6 percentage points) in FeMMN over the 20.5 weeks of intervention. The reduction in anaemia prevalence was significantly greater for both iron-containing groups as compared to placebo (p = 0.011), and FeFOL produced recovery from anaemia in significantly more children than did FeMMN (p = 0.001) (Chi-square test).

GTZ results: Baseline & post intervention % anaemia[image: image9.emf]0
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FeFol decreased 47.9% points (79.0% to 31.1%)


FeMMN decreased 27.6% points (70.3% to 42.7%)

Placebo decreased 6.8% points (73.5% to 66.7%)
CESVI: At baseline an overall of 149 (78.01%) infants are anaemic. After 12 months of supplementation an overall of 92 (48.16%) infants are anaemic. In the MMN group prevalence of anaemia at baseline was 80% and post intervention 38.5%. In the FFA group, baseline 79.7% and post 37.5% and in the placebo group baseline 74.2% and post intervention 67.7%.

CESVI: Baseline & post intervention % anaemia [image: image10.emf]0
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FFA decreased 42.2% points (79.7% to 37.5%)

MMN decreased 41.5% points (80% to 38.5%)

Placebo decreased 6.5% points (74.2% to 67.7%)
The IRIS study results are put in here as way of comparison to the GTZ and CESVI studies showing similar results.
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IRIS Study (pooled data) % Anaemia (Hb<110g/L)
Placebo 58.6% to 48.5% (10.1 % points drop)   Daily Fe 64.9% to 29.8% (35.1% points drop) 

Daily MMN 67.1% to 23.1% (44% points drop)Wkly MMN 67.4% to 37.5% (29.9% points drop)
Zinc: At baseline an overall 73% of children were anaemic and post intervention this dropped to 18%.

Zinc: Baseline & Post intervention % anaemia
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Overall decrease 55% points (73% to 18%)
So we see that in all of these studies, intervention with iron alone or iron and MMN’s significantly decreased anaemia. Interestingly we see that, at least in the CESVI and Zinc trials, the prevalence of non IDA decreasing as well as IDA. A reminder again, that not all anaemia is from iron deficiency and that other MMN’s may play an important role. What implications does this have for policy in Cambodia for children?

Non -Iron Deficiency and Iron Deficiency Anaemia response to treatment
When we look at the response of anaemic children to treatment we see that there is a varying response according to whether the children are iron deficient or not. The CESVI study showed that both groups responded to treatment to some degree.
CESVI:  ID & Non-ID Anaemia[image: image13.emf]0
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IDA 11.5% to 5.5% (6% points drop).  Non-IDA 66% to 44% (22% points drop)

Note: Post intervention excludes children given placebo
The GTZ study showed a great response by the iron deficient children but relatively little response from the children who were non-iron deficient.
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IDA  36.4% to 4% (32.4% points drop)      Non IDA  38% to 33%  (5% points drop)

Note: post intervention excludes placebo.

On closer analysis we can see that there is some response from the non-IDA children, albeit small.

GTZ by treatment group response of IDA & Non-IDA[image: image15.emf]0
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In contrast, the Zinc study showed a substantial decrease in prevalence of anaemia both in those children who were iron deficient and non-iron deficient.

Zinc Study: %IDA and non-IDA of total analyzed[image: image16.emf]0
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IDA drop        15.5% to 6% (9.5% points)

Non-IDA drop 58.4% to 17.4% (41% points)
Haemoglobinopathy and response of anaemia to treatment. 

In both the CESVI and GTZ trials we saw that anaemia in those children with haemoglobinopathies also responded to treatment, although to a lesser degree those with normal haemoglobin.

Results from the CESVI trial: FFA: no difference related to presence/absence of HbE hetero/homozygosis (mean change % +8.8% vs. +8.5%; p=0.921); Placebo: no difference (-2.9% vs. –2.2%; p=0.806) ; MMN:  infants with absence of HbE Hetero/Homozygosis exhibited a more than 50% higher positive change in Hb level (+12.6% vs. +6.1%; p=0.054). 
They concluded that there was no difference in treatment effect of FeFol if had abnormal Hb or not. Children with normal Hb had much improved Hb with FeMMN compared with abnormal Hb.

Increase in Hb levels related to HbE 
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Results and conclusions from the GTZ trial: HbE: On a percent basis, iron-supplementation increased hemoglobin to the same extent in children with normal Hb-A- and in those with Hb-E haemoglobinopathy. Thus, iron-deficient children with Hb-E haemoglobinopathy can utilize supplemented iron effectively. On an average, though, children with Hb-E had lower Hb-concentrations at base-line and also at the end of the study. So, FeFol had same positive impact on normal & abnormal Hb but children with HbE had lower baseline and post intervention Hb levels.
Morbidity data 

CESVI

· No significant differences between groups detected
No correlation has been observed among type of supplementation given and either increase or decrease in morbidity. During follow-up period no deaths have been recorded. Two infants has gone through severe protein-energy malnutrition (marasmus), and around 25% of the others were affected either by acute respiratory infections, recurrent episodes of diarrhoea (parasitosis, mainly due to entameba hystolitica) or chronic diarrhoea, skin infections (mainly scabies), or a combination of these.
GTZ

· Weakness: 3.2% greater prevalence in the FeFOL subjects than in the Placebo group but 6.9% lower than Placebo in the FeMMN group

· Vomiting: FeFOL and FeMMN no significant impact

· “Watery stools” were significantly more prevalent with FeFOL administration than with placebo-treatment (16.7%; p = 0.002), while FeMMN treatment caused no significant increment (+ 1.6%) 

· ARI prevalence in FeFOL subjects was significantly higher (15.4%) than in the Placebo group (p = 0.006), whereas FeMMN supplementation reduced ARI prevalence by significant 13.3% (p = 0.014) 

· No impact of HbE on watery stools or ARI was evidenced by linear analysis. 

Related to this observation is the question, whether children that received iron although they were initially iron repleted and had non-IDA, showed pathological symptoms more frequently than the initially iron-deficient fraction. No significant differences in symptom prevalence were observed between initially iron adequate or iron-deficient children [weakness: 32% vs. 24% (n = 189); vomiting: 50% vs. 42% (n = 191), watery stools: 65% vs. 69% (n = 191), ARI: 84% vs. 83% (n = 191)].

In summary, the CESVI study showed no morbidity differences between groups. The GTZ study showed that the FeFol group had higher incidence of weakness, watery stools & ARI
Growth

CESVI

· No significant differences among groups for any growth variable through the study

· Weight for age and length for age z score patterns were significantly below the reference CDC-WHO curves, in any group

· Weight for length z score was comparable with the reference CDC-WHO curves, in any group

In summary the CESVI study found no differences in growth (weight or length) between groups. There was generally low weight-for-age and length throughout study but the weight-for-length scores were normal.
GTZ
· Weight increments amounted to 1.158 ± 0.458 kg (FeFOL) and 1.105 ± 0.429 kg (FeMMN) after intervention. Weight gain was significantly lower in the in the placebo group (0.909 ± 0.414 kg)

· No significant differences in length gain

· wasting and weight/age (general malnutrition) worsened over time in all intervention groups. In the placebo group, these decreases were more marked, reflecting the lower weight gain. 

· The ratio height/age (stunting) showed no significant changes over time in any group

In summary the GTZ study found that the weight gain lower in placebo group. There were no differences in length between groups. Weight-for-age got worse in all groups but was worst in placebo group. There were no height-for-age changes in any group
Conclusions
CESVI (Sprinkles)

· Use of FeFol or a single daily dose of multi-micronutrients FeFolMMN) sprinkles, resulted in a similar rate of successful prevention/treatment of anemia without differences in morbidity and adverse effects 

· Use of MMN was associated to major increases of Hb levels in subjects with absence of HbE
FeFol and FeMMN both improved anaemia successfully

FeMMN had biggest impact in improving anaemia in children with normal Hb
GTZ (Foodlets)

· Semi-weekly iron dosing as FeFOL or FeMMN effectively eliminates almost all IDA over a five months period and may increase weight gain. 

· The non-IDA fraction of anemia was resistant to FeFOL and FeMMN at the low dose level used here 

· Haemoglobinopathy E, responded well to FeFOL, though the same maximum values as in HbA children were not reached 

· Overall morbidity was worse in FeFOL compared with FeMMN
FeFol and FeMMN both improved anaemia successfully

Non-IDA did not respond well to FeFol or FeMMN

Children with HbE responded well to FeFol

Overall morbidity was worse with FeFol & better with FeMMN
The way forward 

Anaemia in Cambodia has several major causes including iron deficiency; haemoglobinopathies; other MMN deficiencies and in some parts of the country – malaria.
Cambodia needs a wholistic response 
· Improving diet, especially of complementary foods

· Increasing caloric intake

· Increasing range of foods

· Increasing protein

· Increasing vegetable & fruit intake

· perhaps food fortification 

· Fish sauce trials ongoing

· Use iodised salt (already available)

· ?locally produced fortified complementary food
Supplementation

· supplementation for children especially aged 6-24 months with FeMMN

· Improved supplementation with FeFol for women of reproductive age and especially pregnant women

· Deworming

· Vitamin A supplementation

· Malaria treatment and use of Insecticide Treated Materials
FeMMN supplementation is not a golden bullet

…but it combined with good food, may be a good start
Possible ideas for a way forward.
Cambodia needs an integrated response

· Could we integrate Vitamin A capsule distribution + deworming + FeMMN supplementation?
· Could we integrate FeMMN with introduction of complementary feeding at 6 months?

· Could we link FeMMN distribution with Measles vaccination at 9 months?

· Which supplement to use?

·  Foodlets

·  Sprinkles

·  Iron syrup or drops

·  Fe/Fol tablet (current practice)
·  FeMMN mix

· Is there enough evidence to move forward with FeMMN’s?
· What dose and duration of supplementation?
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