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INTRODUCTION

This report is the result of a recommendation made by the Joint
FAO/WHO Expert Committee on Nutrition at its first session in Geneva
in October 1949. The relevant passage in the committee’s report reads
as follows :

“ One of the most widespread nutritional disorders in tropical and subtropical areas
is a syndrome at present ill-defined known by various names such as kwashiorkor ’,
malignant malnutrition, polydeficiency disease, ¢ m*buaki’, syndrome dépigmentation-
oedéme, infantile pellagra, etc. The committee is satisfied that this condition is not
identical with classical pellagra, and suggests that the name ° infantile pellagra should
not be used for this syndrome. It appears that the highest incidence of the disease
occurs in infants and young children and that the mortality-rates in some parts of
Africa are disturbingly high.

“ There is considerable evidence to suggest that this syndrome is associated with
the development of cirrhotic changes in the livers of many individuals who survive the
acute forms of the disease. Cirrhosis of the liver in some form has been found in a
significant number of adults in some parts of Africa and central America where
kwashiorkor occurs in infants and children. The possible relationship of this cirrhosis
to the development of primary carcinoma of the liver, a not uncommon condition in
some of these areas, must also be recognized.

“ The committee adopted the following resolution :
“ The Joint FAO/WHO Expert Committee on Nufrition
RECOMMENDS that WHO conduct an inquiry into the various features of kwashior-

kor including a clinical investigation in the areas where the condition occurs. The

object of such an investigation should be to define the clinical features and to study

the food habits of the population, with particular reference to diet during pregnancy,

lactation, infancy, and early childhood. The inquiry should be extended to areas

in which the disease does not occur but in which the diet is apparently similar to

that of areas in which the disease is found. This may help to establish a correlation

between food habits and the occurrence of the disease—its incidence—and define the

part played by other factors, such as tropical parasitism, in determining the varia-

tions in clinical manifestations.” 73

The Inter-African Conference on Food and Nutrition (Conférence
interafricaine sur 1’Alimentation et la Nutrition ), which met in Dschang
in the French Cameroons a few weeks before the meeting of the joint
committee, also considered the problem of kwashiorkor. It discussed
the symptomatology, age incidence, and etiology of the syndrome, drew
attention to its high incidence in Africa, and emphasized the need for
further intensive investigations.

In accordance with the joint committee’s recommendation, WHO
invited one of us (Brock) to visit a number of territories in Affica to

-7 —



8 KWASHIORKOR IN AFRICA

collect information on the epidemiology of kwashiorkor. Subsequently,
WHO asked FAO to co-operate in the survey and FAO responded by
sending a member of the staff of the Nutrition Division (Autret) to under-
take this task. The two members of the team visited together a large
number of territories in Africa and the present report is a joint contribution.

The main points put forward by the joint committee include the
following :

(1) Kwashiorkor is a syndrome, at present ill-defined, known by various
names.

(2) It is said to be one of the most widespread nutritional disorders
in tropical and subtropical countries.

(3) The highest incidence is said to be in infants and young children.

(4) Mortality-rates in some parts of Africa are disturbingly high.

(5) Cirrhosis occurs in adults in areas where kwashiorkor occurs in
infants and young children.

(6) There is a possible relationship between these cirrhotic changes
and the occurrence of primary carcinoma of the liver.

The joint committee recommended an inquiry covering the following :

(1) A definition of the clinical features.

(2) Determination of the incidence of the syndrome.

(3) Study of the food habits of the populations among which it does
and does not occur, with particular reference to diet during pregnancy.
lactation, infancy, and early childhood, in order to establish a relation
between food habits and its incidence.

"(4) Study of the part played by other factors such as tropical parasitism.

The survey made by the authors was in conformity with these sugges-
tions. In addition, attention was given to treatment and to preventive
measures.

Scope of Present Inquiry

The survey was carried out during the period from mid-October to
mid-December 1950. It was confined to Africa South of the Sahara and
covered a broad zone of central or tropical Africa from Zanzibar at
approximately longitude 39°E. and latitude 6°S. to Dakar at approximately
longitude 17°W. and latitude 15°N. These two points mark the limits
of latitude and longitude within which it was carried out. The following
territories or countries were visited : Kenya, Uganda, Ruanda-Urundi,
Belgian Congo, French Equatorial Africa (Middle Congo), Nigeria, Gold
Coast, Liberia, Gambia, and French West Africa (Senegal).

In addition to the information obtained in this study, further informa-
tion was available to one of us (Brock) as the result of previous experience
of the syndrome in the Union of South Africa. This experience extended
from Cape Town (longitude 18°E. and. latitude 34°S. approximately) to
Durban (longitude 31°E. and latitude 30°S. approximately) and Pretoria
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(longitude 28°E. and latitude 26°S.). Johannesburg is included in this
triangle.

Method of Inquiry

In each territory the Director of Medical Services or his representative
or equivalent was interviewed and information sought from the staff and
in the files of the Health Department. In some territories there are
medical schools and institutes of medical research, which were also visited.
Inquiries were made of medical officers engaged in administration, clinical
work, and research, including African assistant medical officers.

Where possible the directors or staffs of departments or institutes of
agriculture, veterinary science, and fisheries were interviewed. Information
was also obtained from the field staffs of these departments.

Data relevant to the survey were gathered in discussions and talks
with the following : hospital assistants ; male and female nurses ; health
visitors ; sanitary inspectors ; African chiefs and local administrators ;
missionaries ; schoolteachers ; schoolchildren and parents at dispensaries
and in rural homes.

In the different territories visits were made to : hospitals in the principal
centres ; urban and rural dispensaries (especially those which include child-
welfare clinics) ; schools for African children, at which special attention
was given to classes for children under the age of 10 years ; urban and
rural markets ; urban and rural homes.

Time did not allow extensive visits to rural and “ bush ” areas, but a
certain number of these, accessible to the main centres, were visited.

In searching for material, inquiries were made about nutrition and
malnutrition in general, with special reference to kwashiorkor or related
syndromes which might be recognized locally by other names. In particular
inquiry was always made for : (@) nutritional oedema ; (b) dyspigmenta-~
tion of skin or hair associated with nutritional deficiency ; (¢) liver
disease of unknown or obscure eticlogy or nature; and (d) hypo-
albuminaemia.

The inquiry was limited to a tour of two months. In spite of its
brevity, a great deal of ground was covered and it is believed that the
observations made were not superficial. They must, however—together
with the conclusions reached—be regarded as tentative., There was seldom
an opportunity to confirm observations and statements relating to one
particular territory by further inquiry, and the comments and opinions of
people interviewed could often be recorded on paper only after an interval
of 12 to 24 hours. Wrong impressions (e.g., with regard to the prevalence
of the syndrome) may have been gained because of the influence of season
or because of the particular selection of areas visited or material collected,
imposed by the shortness of the survey. Moreover, it was sometimes felt
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that the views of people with long experience in a particular area were
open to question because they did not conform with comparable experience
from other areas. It is obviously risky to question such views, and this
was done only when experience from other areas yielded evidence which
appeared to require a different interpretation.

It would be impossible to detail or mention by name all those people
who have contributed to the results of our survey through personal discus-
sions and communications. The authors would express simply their gratitude
to them all for their assistance and hospitality. The photographs of African
children (fig. 3-10) are reproduced by courtesy of the Government of Kenya.
The information given in fig. 1 and 2 was supplied by Dr. Hebe Welbourn.



CHAPTER 1

MEDICAL ASPECTS OF KWASHIORKOR

Definition, and Description of Individual Clinical Characters

As a result of the experience gained in the survey, combined with
knowledge of world literature, a tentative definition is offered. It is
recognized that the syndrome cannot at present be accurately defined and
that it merges into other nutritional syndromes, such as marasmus and
Mehlnihrschaden, but it is felt that its prevalence and importance justify
a tentative definition as follows :

A nutritional syndrome (or syndromes) found among indigenous
Africans in which characteristically there occurs :

(@) retarded growth in the late breast-feeding, weaning, and post-
weaning ages,” with

(b) alterations in skin and hair pigmentation,

(¢) oedema,

(d) fatty infiltration, cellular necrosis, or fibrosis of the liver,

(e) a heavy mortality in the absence of proper dietary treatment, and

(f) the frequent association of a variety of dermatoses.

Some combination of the above features appears to be fundamental ;
other clinical features are so frequent as to be dominant if not fundamental.
These are :

1. Retardation of growth at the late breast-feeding, weaning, and
post-weaning ages. This character is fundamental, but is of course also
common to such conditions as undernutrition (lack of calories), marasmus,
and atrophy, which cannot be included under the name of kwashiorkor.

2. Dyspigmentation of the hair and to a lesser extent of the skin.
This character, which is discussed later in detail, needs to be very carefully
defined. The dyspigmentation is often faint and may sometimes be entirely
absent.

3. Oedema usually associated with hypoalbuminaemia.

4. Pathological changes in the liver which include one or more of
the following : fatty infiltration, necrosis, and fibrosis.

fal Trowell, after a study of 1,000 cases of kwashiorkor descrited in 20 papers, reports the age incidence
as follows :

0-4 months, nil ; 4-6 months, 1% ; 6-12 months, 15%

1-2 years, 45% ; 2-3 years, 24% ; 3-4 years, 8% ; 4-5 years, 44

5-15 years, 3%

96% of the cases are in the age-period 6 months to 5 years.

— 11 —



12 KWASHIORKOR IN AFRICA

5. A heavy mortality if the syndrome is untreated or incorrectly
treated.

6. Nutritional dermatosis. This occurs in a variety of patterns but
may be absent.

7. Gastro-intestinal disorders. These are variable and include one
or more of the following : anorexia, digestive upset, diarrhoea, mild
steatorrhoea. ‘

8. Peevishness and mental apathy.

9. Mild normocytic or slightly macrocytic anaemia. The anaemia is
commonly severe when the syndrome is complicated by parasitic infestation.
If there is chronic blood-loss, particularly from ankylostomiasis, the
anaemia may become hypochromic.

10. Atrophy of the acini of the pancreas, resulting in decline in the
enzymatic activity of the duodenal contents.

The foregoing criteria require further discussion. In this report the
term “kwashiorkor” is applied to a syndrome occurring (@) in Africa,
and (b) in the pre- and post-weaning child. It is recognized that a very
similar or even identical syndrome occurs in other continents and indeed
reports have already come from other continents under this name. For
the purpose of this report, however, the syndrome has been personally
observed only in the African continent where the name was originally
coined from a language of the Gold Coast Colony. If an identical syndrome
is encountered in other continents the name may be justifiably used there.
It is our opinion, however, that the Mehlndhrschaden of Czerny & Keller,1®
although obviously very closely related to kwashiorkor, should not be
included under the latter name. The reason for this view is discussed in
an ensuing section on dyspigmentation (see page 13) in which it is pointed
out that etymologically the name “ kwashiorkor ” is inevitably linked with
the concept of dyspigmentation.

A syndrome very similar to kwashiorkor is undoubtedly encountered
in other age-groups and even in adults. H. C. Trowell (personal communi-
cation) and Pieraerts ® have described a number of cases occurring in
lactating women. These cases are obviously closely related to kwashiorkor,
but we would suggest that, for the present, it is best to confine the term
to cases occurring in the late breast-feeding, weaning, and post-weaning
periods.

The ten characters listed above will now be discussed separately.

1. Retardation of growth

Growth charts have been determined and averaged for large numbers
of infants and children in Kampala and have been compared with accepted
European growth charts (Hebe Welbourn—personal communication). Weight
during the first nine months is more or less the same as in Europeans, but
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from about nine months a deviation starts ; the weight-curve shows the
maximum retardation in comparison with European standards in the
second to the fourth years and has not caught up these standards by the
end of the fifth year of life (see fig. 1 and 2). No similar composite growth
charts were seen in any other territory although they may well exist.
Numbers of individual growth charts were seen at other centres and there
was a general impression, throughout the area surveyed, that there is
general retardation of growth similar to that recorded at Kampala, The
retardation applies both to stature and to weight but more severely to
weight than to stature. In kwashiorkor growth retardation is fundamental.
Trowell (personal communication) reports that he has never seen a case
of the disease in which growth was not seriously retarded. In spite, however,
of this retardation the infant with kwashiorkor commonly does not look
emaciated or starved. His subcutaneous fat is often quite considerable
and when there is early oedema he may give superficially an appearance
of reasonably good nutrition, particularly if dermatosis is mild or absent.
In the stage of recovery, when oedema has disappeared, it is usually
obvious that there is gross atrophy or failure of development of muscles,

2. Dyspigmentation

This is the most difficult of the clinical aspects of kwashiorkor to discuss
adequately. The term “ depigmentation ” is usually applied to reduction
in the brown or black colour of the hair or skin of indigenous African
people as compared with the pigmentation previously existing in the
individual concerned. There may, however, be not only a reduction in the
quantity of pigment present in these tissues, but also qualitative alteration
in pigment (dyspigmentation). The latter term has been used in this report
to cover not only qualitative changes in pigment but also reduction in
the brown or black colour of the skin or hair.

A light colour of the skin or hair in an African may be genetic in nature
and may have existed unaltered since birth. Such genetic hypopigmentation
appears to have two separate origins in Africa : (@) racial admixture with
people of lighter colour such as Europeans and Arabs ; (b) as a mutation
within a racial group which is ordinarily heavily pigmented. In its full
form this latter constitutes albinism, but several examples were encountered
in Africa of genetic dyspigmentation (hypopigmentation) resulting from
mutation which were not severe enough to justify the term albinism. Some
people referred to such examples as “ half albinos ®. Whether this term
is legitimate or not, it is clear that genetic hypopigmentation occurs as a
mutation in darkly pigmented African people, and examples of its inherit-
ance through three generations were encountered.

The evidence appeared conclusive that dyspigmentation of the skin of
Africans does occur as a sign of nutritional deficiency. It may be patchy
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FIG. 1. WEIGHT OF AFRICAN BABIES (0-12 MONTHS) ATTENDING CLINICS IN
KAMPALA AREA, UGANDA
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or diffuse. Diffuse dyspigmentation is so difficult to distinguish from
genetic hypopigmentation that it should be diagnosed only when the sup-
porting evidence is very strong. Trowell (personal communication) has
put forward the idea that, if the face shows depigmentation in comparison
with the covered parts of the trunk, this is presumptive evidence that it is
dyspigmentation of nutritional origin. There seems little doubt that dys-
pigmentation particularly affecting the face does occur in the kwashiorkor
syndrome, but on the other hand there is convincing evidence that relative
hypopigmentation of the face compared with the covered part of the trunk
may occur as the result of a genetic factor in excellently nourished people.
Examples supporting this latter view were found, particularly in the two
small children of a Batussi chief in Ruandi-Urundi, who were in an excellent
state of nutrition, and in the case of an African female doctor in the Gold
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FIG. 2. WEIGHT OF AFRICAN CHILDREN (1-5 YEARS) ATTENDING CLINICS IN
KAMPALA AREA, UGANDA
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Coast who came from a very privileged family and was obviously well-
nourished.

The general conclusion was formed, therefore, that, while diffuse dys-
pigmentation of the skin occurs as a stigma of malnutrition, it is extremely
difficult to distinguish it from genetic hypopigmentation.

In the case of the hair, the evidence that dyspigmentation is due to
nutritional disorder is more convincing and widespread. It was seen in
every territory surveyed in one form or another and with varying degrees
of incidence. It takes several distinct forms. First, the hair may be dys-
pigmented without recognizable alteration in texture. Convincing examples
of this were seen, particularly in Southern Nigeria and in the Gold Coast,
both in children suffering from the kwashiorkor syndrome and in children
who were malnourished to some degree but were not to be classed within
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the syndrome. A strong impression was also formed from observation
by the roadside that this is a very common condition both in children
and in adults.

The other principal form of nutritional dyspigmentation of the hair is
associated with alteration in texture of the hair. The texture changes
from the firm crinkly wool of the healthy African scalp to a finer more
silky texture in which all or some of the curl is lost. In some cases of
kwashiorkor this hair of altered texture is hardly, if at all, dyspigmented,
but in a great majority of cases it is also dyspigmented. In some forms,
apparently the milder ones, the dyspigmentation shows itself as a reddish
hue. The alteration in structure and colour is often most clearly seen
around the temples and over the anterior part of the vertex, producing a
golden halo effect. In other cases the colour of the hair is either grey or
even nearly white. The view is often expressed that the grey or white
form is a more severe manifestation of kwashiorkor than the red. This
may well be true but the evidence is not fully convincing,

It seems possible that there are at least three nutritional factors affecting
hair colour and texture, at least one affecting texture, and possibly two
affecting colour, one producing the reddish hue and another producing the
grey or white. The term “ achromotrichia ” has been applied to the latter
form. It was attributed by Hughes ® in Southern Nigeria to riboflavine
deficiency, but the evidence for its association with ariboflavinosis seemed
to be unsatisfactory. Through proper feeding both dyspigmentation and
altered texture of the hair can be restored to normal, but naturally it may
take six months or a year for new hair with normal structure and colour
to grow. Dyspigmented hair with altered structure therefore sometimes
persists long after the kwashiorkor syndrome has otherwise been cured.

Finally, there is genetic hypopigmentation of the hair the origin of
which corresponds with the two forms of genetic hypopigmentation of the
skin referred to above. Genetic hypopigmentation of the hair is always
distinguishable from nutritional dyspigmentation by the fact that the skin
is also hypopigmented and that the colour of the hair is the same at the
roots and at the tips.

It has been stated that observation by the roadside gave the strong
impression that dyspigmentation of the hair was common both in children
and adults throughout Central Africa. It was seen to a striking degree in
adult labourers working on surf boats in Accra harbour. The clinical
appearances of these labourers were as follows : The dyspigmentation
affected the tips of the hair and not the roots and was not associated with
dyspigmentation of the skin. The hair had a reddish hue at the tips
but as far as could be ascertained was black at the roots. Dyspigmentation
seldom, if ever, affected the whole scalp, but this may have been due to
differences in length of the hair on different parts of the scalp. The greyish-
~white appearance observed in the hair of some children with kwashiorkor
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Note oedema, pot-belly, miserable expression, altered hair texture (second child from left),
and dyspigmented hair (child on extreme left).

FIG. 4. COMPARISON OF NORMAL AFRICAN HAIR AND DYSPIGMENTED HAIR

Left : normal African hair ; right : dyspigmented hair (achromotrichia) ; centre : hair showing
mild changes.

17



KWASHIORKOR CASE SHOWING DYSPIGMENTATION AND ALTERED
TEXTURE OF HAIR, AND PHOTOPHOBIA
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——FiG: 7 KWASHICRKOR CASE -SHOWING POT-BELLY,;-OEDEMA -OF LEGS,-- o
ALTERED HAIR TEXTURE, AND MENTAL APATHY

FIG. 8. KWASHIORKOR CASE SHOWING MISERABLE EXPRESSION, ALTERED
HAIR TEXTURE, OEDEMA OF LEGS, AND DERMATOSIS OF ABDOME




—.F1G..9. KWASHIORKOR. CASE SHOWING DERMATOSIS OF BACK

FIG. 10. KWASHIORKOR CASE SHOWING OEDEMA OF LEGS AND FACE, AND

DERMATOSIS OF THIGH, ARM, AND BACK
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was not seen in these adults. The texture was little, if at all, altered. Many
of the labourers appeared to have an excellent physique and to be in an
excellent state of nutrition and were evidently capable of doing a very heavy
day’s work. For these various reasons it seems questionable whether dys-
pigmentation of this type can be regarded as a sign of malnutrition.

There is one argument in favour of regarding this condition as an
external effect of sun, wind, and salt water rather than as a manifestation of
nutritional deficiency. It is known that on bathing-beaches in Europe and
the southern-hemisphere countries, the tips of the hair of healthy and
well-nourished Europeans become bleached by the long continued effect
of sun, wind, and salt water.

On the other hand, the condition as seen on Accra beach merges
imperceptibly into similar types of reddish hair seen by the roadside all
over Africa, including areas with a moist tropical climate. In Northern
Nigeria a small group of children between the ages of five and seven, in
an area which had recently been affected seriously by famine, had the same
type of reddish hair., The parents of the children were asked whether this
colour was natural and they unhesitatingly replied that it was an effect
of the recent famine and that it would be restored to normal colour as their
food improved. This opinion came from uneducated and ignorant psasants.

_The precise significance of the different types of reddish hair seen in
Central Africa undoubtedly requires further elucidation. At present it can
be said with a fair degree of confidence that hair which is altered both in
texture and in pigment—both the reddish and the greyish-white varieties—
is almost certainly associated with protein deficiency. Hair which is dys-
pigmented at the tips to a reddish hue, without being altered in texture,
is almost certainly also a result of malnutrition in the great majority of
cases. It remains possible, however, that under the influence of sun, wind,
and salt the tips of the hair in healthy and well-nourished Africans may
become dyspigmented. This latter question must for the present be left
open.

Such uncertainty is unfortunate, because the degree to which dyspig-
mentation can be taken as evidence of kwashiorkor is of vital significance
in studying the frequency and importance of the syndrome in Africa and
elsewhere. In a recent editorial in the Lancet % the statement is made
that the term kwashiorkor “ has the merit of neutrality : it offers no ex-
planation and its use prejudices no issue . This statement is not altogether
correct because, as has already been pcinted out, the term “ kwashiorkor
is by etymology linked with the concept of dyspigmentation. Its meaning
“red boy ” must obviously be linked with the concept of redness.’® It is
of interest that detailed inquiries at Kumasi, the capital of the Ashanti
Kingdom, failed to reveal whether the concept of dyspigmentation was
originally associated by the Ashanti people with the hair or the skin or
with both.
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The name “ diboba ” is used in the Belgian Congo (Pieraerts °2). The
authors understand that it is derived from * kuboba ”, a word which is
equivalent to “ blettir * in French. The comparison here is with the colour
of over-ripe fruit. In Pieraerts’ article the word applies both to skin and’
hair. A similar idea is expressed by Doucet 1° and Van Daele % in referring
to the name “ m’buaki ” applied in the Belgian Congo to the same syndrome.
Doucet says this name relates to “ la teinte que prennent les fruits lors de
leur maturité . The title “les ‘enfants rouges’ du Cameroun” used by
Lieurade % is also suggestive of the dyspigmentation.

Localized hyperpigmentation of the skin may also be included under the
term “ dyspigmentation ”. Although this is usuvally part of a dermatosis,
it can occur without palpable alteration in skin texture. Thus, in moderately
pigmented “coloured people™ in Cape Town, the initial lesion in the develop-
ment of dermatosis is a localized hyperpigmentation which is followed
by drying, scaling, and cracking of the epithelium. These epithelial changes
may involve considerable areas of the skin or may occur in patches. They
are never universal.

3. Oedema and hyfoalbuminaem\ia

Almost without exception, when the serum albumin has been determined
in oedematous cases of kwashiorkor, the level has been found markedly
reduced.®® In the area surveyed, serum albumin had been determined
with frequency only at Kampala and at Leopoldville, so that it would be
premature to say that throughout the area oedema and hypoalbuminaemia
always go together, The evidence from the Union of South Africa and from
many other parts of the world, however, confirms the almost invariable
association of oedema and hypoalbuminaemia recorded in Kampala and
Leopoldville. This is rather surprising, since recent work on human oedema
and experimental deficiency oedema in animals suggests that the traditional
link between hypoalbuminaemia and oedema, as expressed by Starling’s
law, is by no means consistent. As further knowledge accumulates, it may
happen that cases of oedematous kwashiorkor are discovered without
hypoalbuminaemia, but as far as present information goes the association
is very close. It must be emphasized that recordings of the total serum
protein are of no value since there is often a compensatory rise in serum
globulin which parallels the fall in serum albumin. In the area visited
there is 4 tendency to regard this hyperglobulinaemia as a result of parasitic
infestation, especially malaria, but it is encountered also in Johannesburg
where the majority of cases of kwashiorkor have no malaria or other
parasitic infestation. The hyperglobulinaemia appears to be a result of
liver damage.

4. Liver

In the earliest descriptions of the syndrome, stress was laid upon fatty
infiltration of the liver, 4% 8% 37 Qbservers differ upon whether the liver
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is enlarged or normal in size, but practically all agree that at the postmortem
examination it may be so infiltrated with fat that the normal structure
of the liver is hardly recognizable. This point has been so thoroughly
documented that it need not be stressed. Liver biopsy studies at Kampala
and Johannesburg have shown disappearance of the fat as treatment is
successfully carried out. So fundamental did this aspect of the syndrome
appear to be that Waterlow,” in his study of a related syndrome in Jamaica,
coined the term “ fatty liver disease ”. It is therefore very surprising to
learn that biopsy studies in the Gambia by Waterlow (personal com-
munication) of infants with retarded growth and dyspigmented hair showed
very little evidence of fatty infiltration, but showed definite evidence of
fibrosis from the age of one year onwards.

So striking is the difference between the livers described at Fajara and
those described elsewhere in Africa and in many other parts of the world,
both at autopsy and from biopsy specimens, that the question must be
asked seriously whether the cases at Fajara are not quite distinct from
kwashiorkor. After seeing some of them and discussing the findings with
B. S. Platt at Fajara, the writers were left with the impression that the main
points which distinguish these cases clinically from classical kwashiorkor
are (a) that the syndrome tends sometimes but not always to develop
earlier, namely, during the age period 6-9 months and while the child is
still feeding fully at the breast, and (b) that they occurred in a hyper-
endemic malarial area.® Platt (personal communication) expressed the
view that another difference is that in most other parts of Africa children
are given carbohydrate of some sort as a supplement to breast feeding
from quite an early age ; in Jamaica also, where fatty livers occur, carbo-
hydrate in the form of sugar is extensively used as a supplement to breast
milk. He states that the average infant in the Gambia receives little, if any,
supplement to breast milk for the first four to six months of life. This
explanation is certainly reasonable, if it is correct that the Gambia is the
only area in Africa where breast milk is not supplemented during the first
six months of life. This was not the impression gained by the authors from
conversations in many parts of Africa on the weaning habits of African
children. Evidence was certainly obtained to support Platt’s view that in
the eastern half of the African continent there is a tendency to supplement
breast milk with carbohydrate at an early age. But supplementary
feeding before six months is very unusual in many parts of Western
Africa where fatty liver is common. In the Gold Coast, Mrs. du
Sautoy (personal communication) reports definitely that “ so far as
I know the children are not given any other food than breast milk during
the first six months ”.

b Waterlow has since written from the West Indies{ personal communication) that, in his opinion,
the cases in the Gambia from which he obtained his autopsy and biopsy material should not be regarded
as kwashiorkor but as nearer to marasmus,
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The question of the late sequential effects of kwashiorkor on the liver
and its possible relationship to adult cirrhosis and primary carcinoma of
the liver is so large a subject that it will be discussed separately (see page 31).

!
5. Mortality

All observers are agreed that until very recently the mortality was
heavy in the fully developed syndrome and particularly in the cases with
oedema. There was evidence from biopsy study, particularly at Kampala
and Johannesburg, that these well-developed forms with heavy mortality
had extremely fatty livers, and it was generally assumed that the heavy
mortality was due to an irreversible change in the liver. However, Waterlow,
who coined the name “ fatty liver disease ” for a closely related syndrome
in the British West Indies, recently studied in the Gambia liver biopsy
specimens from a number of marasmic infants including some exhibiting
a syndrome closely related to or identical with kwashiorkor. In hardly
any of these cases was the liver found to be fatty, but in the majority there
was well-developed fibrosis even at an early age. It has been suggested
recently by Platt (personal communication) that the mortality was due,
in some of these infants, to over-treatment of malaria and that such children
tolerate only very small doses of antimalarial drugs. Whatever may be
the interpretation of the findings in the Gambia, it may be observed that
the mortality was heavy in oedematous cases of kwashiorkor in Johannes-
burg and Pretoria, where no tropical parasites are encountered. In these
two centres the mortality was between 309, and 409 until recently.

The mortality recorded by other workers in Africa was never less than
309 until recently, and in some centres went up to 909, or even higher.
Pieraerts in the Belgian Congo reports that the mortality is 1009, in the
absence of his method of treatment with consecutive subcutaneous injec-
tions of human plasma. Since the introduction of skim milk, preferably
in the form of reconstituted lactic acid skim-milk powder, the mortality
has fallen very rapidly in South Africa and was recently reported by Walt
et al.”* in Durban to be 2.8 %, exclusive of cases dying in the first 24 hours.

6. Dermatosis

This term is used to cover generally all the alterations in the skin
encountered in association with kwashiorkor. It sometimes includes visible
but impalpable dyspigmentation as a precursor or sequel to palpable
dermatosis. Wide difference of opinion has arisen with regard to this aspect
of the kwashiorkor syndrome. In the original description of kwashiorkor
by Williams,” the dermatosis was clearly described and arguments were
advanced for regarding it as non-pellagrous in origin. These were concerned
chiefly with the distribution which was held to be quite different from that
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of classical pellagra. Subsequently the view was very strongly pressed
by Stannus 2 that the dermatosis was pellagrous in origin and, in his
earlier writings, Trowell accepted and repeated this view. It was accepted
also by Kark 3 in South Africa and for some time kwashiorkor was referred
to as infantile pellagra. Hughes %8 in Southern Nigeria pressed the view
that the dermatosis was due to ariboflavinosis, but this has not been
accepted. Vitamin-A deficiency has also been blamed in part for the
dermatosis and Trowell (personal communication) has reported very low
blood vitamin-A levels in cases in Kampala.

The experience of this survey leads inescapably to the conclusion that
the dermatosis is not the same in different areas of Africa and therefore
to the further conclusion that dermatosis is only an associated condition
which probably may have several different origins and which is not an
integral part of the syndrome. The commonest form has been described
by Trowell (personal communication) in the following terms :

“ This eruption occurs as sharply defined black varnished patches on the areas
exposed to irritation (napkin area, buttocks, back and so forth) but none appears on
the areas exposed to sunlight (the hands and face) on which classical pellagra should
appear. These black islands rapidly enlarge, tend to coalesce and then peel to disclose
a white or pink area underneath. They undergo spontaneous peeling quite independently
of any specific treatment but this usually only occurs if at the same time the case is
improving.”

As seen in Cape Town in moderately pigmented “ Cape coloured ”
children, the initial lesion is always hyperpigmented ; this hyperpigmenta-
tion is followed by drying, cracking, scaling, and peeling of the hyper-
pigmented epithelium which comes off sometimes in fine scales and some-
times in larger hyperpigmented plaques (“ enamel-paint plaques”). The
underlying skin has always lost its pigment and is soft and fragile. This
most commonly occurs in the “ napkin area ” and the fragile skin is easily
excoriated and secondarily infected. Lesions of this type encountered in
Southern Nigeria were regarded by Hughes ®® as a manifestation of aribo-
flavinosis. However, cases seen during the present survey in Southern
Nigeria and cases in that territory described by D. B. Jelliffe (personal
communication) were not distinguishable in appearance from cases described
by Trowell in Uganda and cases seen at Cape Town by one of us.

During the present survey, cases in which there was an almost universal
dry scaling dermatosis, approximating to an exfoliative dermatitis, were
observed at Ibadan in Southern Nigeria and at Kumasi in the Gold Coast.
Striking pictures showing similar lesions among the Kikuyu near Nairobi
were also seen.

On the other hand, the dermatosis in some cases was almost confined
to the lower legs and had the appearance described by Platt 5 as * crackled
skin ”. This is one of the commonest forms of dermatosis encountered
throughout Africa and it is believed by many people to represent a normal
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skin texture in Africans. Evidence was, however, obtained during the
survey that it is not found in really well-nourished Africans.

Undoubtedly climatic factors such as wind, sun, and cold air
contribute to the creation of this and other forms of dermatosis.
For example, in Northern Nigeria, in the harmattan season, the
skin of almost every African  is dry and shows a fine greyish
desquamation. This condition, due to extraneous causes, is, however,
quite clearly distinguishable in well-nourished people from dermatosis
associated with malnutrition.

Another kind of dermatosis frequently seen is that which is referred
to as elephant skin, and which is best seen on the extensor surface of the
knees. The skin becomes greatly thickened and has a fissured appearance
without necessarily showing any alteration in pigment. Sometimes, however,
skin of similar texture in the same location is coloured jet-black. This
was seen in several groups of children in famine areas in Northern Nigeria.
In these children the skin was obviously hyperpigmented and was clinically
indistinguishable from acanthosis nigricans.

~ Finally, a unique type of dermatosis was encountered at Dakar. This
has been described by Bergeret.® ® It occurs particularly in the flexural
areas of the pelvic region and starts as a bulla in which the superficial
epithelium is separated from the deeper layers by a non-purulent exudate.
Then the epithelium ruptures and the underlying skin becomes infected
and ulcerated. It is said to resemble pemphigus in its early stages. This
resemblance was stressed by a dermatologist in Dakar who nevertheless
expressed the opinion that the condition is quite clearly distinguishable
from pemphigus. No case in the early bullous stage was seen during the
survey, but several cases in the later ulcerated stage were seen. It is clear
that this lesion is very different from the dermatosis characteristic of
kwashiorkor as seen elsewhere in Africa. The contrast was heightened
by the observation of one case in Dakar in which the classical lesion as
described by Trowell was present.

- It is agreed by Trowell and most other observers that dermatosis in
its various forms is not an essential part of the kwashiorkor syndrome.
In Johannesburg, Altmann 3 describes it as occurring in about half the cases.
Among the Kikuyu at Fort Hall, north of Nairobi, Clark 13 has described
two annual peaks in the incidence of kwashiorkor and states that in one
peak the cases are characterized by oedema and in the other by dermatosis.
Although the great majority of the cases of dermatosis seen in this survey
had a quality which suggested a pellagrous origin, the distribution of the
skin lesions was quite different from that occurring in classical pellagra.
It is probably unwise to ascribe the dermatosis to deficiency of any one
element in the diet. It is probably complex and varied as regards etiology.
It should be rcgarded as a frequent but not essential part of the basic
syndrome.
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7. Gastro-intestinal disorders

Cheilosis, angular stomatitis, and general stomatitis suggestive of
pellagra or ariboflavinosis, are mentioned in the accounts of many writers
and were commonly seen in this survey. They may represent the visible
sign of pathological change lower down in the gastro-intestinal tract. The
pathology of the tract in kwashiorkor has, however, not been clearly
described, probably because of the difficulty of distinguishing postmortem
from pathological changes. It is probable that there is atrophy of the
mucosa of the intestine, but owing to difficulties of interpretation arising
from early postmortem autolysis this cannot be regarded as established.
Stransky has recently been widely quoted as having found such atrophy,
but the description, in his publication of 1950,% of the atrophy is not
fully convincing and cannot be accepted without confirmation. Sympto-
matically variable and vague digestive upsets are frequently recorded.
Diarrhoea is variable ; in most areas it is mild or absent unless there is
a superimposed intestinal infection. In Dakar, however, the descriptions
of Bergeret ¢ stress diarrhoea as severe and often preceding the presentation
of the case at a hospital or dispensary by six to eight weeks. The impres-
sion from the survey was that the duration and severity of the diarrhoea
observed at Dakar were very unusual. This may possibly be related to
the fact, put forward by several doctors in Dakar, that children consume
adult food as soon as they start to supplement the yield from the breast
and that the adult food contains curry and spices. A mild degree of
steatorrhoea is encountered in some places, but where the diet is wholly
or largely free from fat steatorrhoea is not reported.

It is notorious that the relation between dietary deficiency and gastro-
intestinal upset, particularly diarrhoea, is that of a vicious circle. Nutri-
tional deficiency can produce functional and structural changes in the
gastro-intestinal tract and these can open up the way to bacterial and
parasitic infestation which may aggravate the picture. The diarrhoea
resulting from bacterial infection further interferes with the ability of the
intestine to digest and assimilate.

8. Mental apathy

This aspect of the clinical pattern of kwashiorkor has been neglected
in most of the written descriptions of the syndrome although it is well
known to all observers. It appears to have been taken for granted in the
written descriptions. Clark,’® working at Fort Hall among the Kikuyu
people, has commented that
“ The mental changes found in kwashiorkor are the most constant and probably one
of the most important of all the changes seen, yet they appear to have attracted very

little attention in the literature of the disease. They are, I think, far more constant,
characteristic, and important than the skin changes about which so much has been written.
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“ A child with kwashiorkor is dull, apathetic, and miserable. It rarely screams or
cries, a low miserable whimper is the only vocal sign of its wretchedness. We are
all familiar with the African child who, terrified by the Buropean doctor, fights and
resists examination to the limit of its strength. Not so the kwashiorkor child ; it will
rarely if ever resist examination in the least degree, and will never fight and scream
—its apathy is too great, Children with kwashiorkor are so dull and apathetic that if
put to sit in one place they will remain sitting there until lifted up again. They never,
as do so many other children, go wandering off down the ward to investigate matters
for themselves. If one can get a smile out of a child with kwashiorkor, one can
assume it is well on the way to being cured.”

The facial appearance of this mental state is very beautifully demonstrated
in photographs shown to the authors by Clark. Trowell (personal communi-
cation) says : “the mother unwraps a miserable imp who immediately
grizzles and cries and avoids the light”. He adds his impression of
“ mental apathy until disturbed, then often irritability ”. After seeing
cases of kwashiorkor throughout Africa and hearing descriptions from
those who have studied the syndrome, the writers consider that the term
“ peevish ‘mental apathy ” aptly describes the mental state of the patient.
The change from this state to impish humour and vitality which charac-
terizes cases of cured kwashiorkor is most striking.

9. Anaemia

It is agreed by most writers that when parasitic infestation is absent
or slight, anaemia is usually mild. In Johannesburg and Pretoria, where
tropical parasites are absent, the anaemia is usually mild and either
normocytic or slightly macrocytic. On the other hand, where parasitic
infestation is prominent, the anaemia may be very severe. Ankylostomiasis
is often associated with kwashiorkor and in some areas is probably a
contributory factor in etiology. The chronic blood-loss often renders
the anaemia hypochromic as well as severe. In Nigeria it is held that
chronic haematuria from bilharziasis is more important than ankylosto-
miasis in producing hypochromic anaemia. Trowell 8 described “ dimorphic
anaemia ” as characteristic of kwashiorkor at Kampala. Lehmann 4 has
since attributed the dimorphism to the presence of reticulocytes. There
can be little doubt that Lehmann is at least partly right, but his inter-
pretation scarcely explains all the peculiarities of the anaemia associated
with kwashiorkor. In several centres doubt was expressed whether
Lehmann’s theory is adequate to account for the apparent dimorphism
of the anaemia of kwashiorkor. Price-Jones curves, shown to the authors
by Charles at Leopoldville, from cases of kwashiorkor, had a strikingly
biphasic shape and Charles maintained that the biphasic curve was not
due to the presence of reticulocytes.

10.  Pancreas and duodenal enzymes

Davies,'® working at Kampala, has described atrophy of the acini of
the pancreas followed by fibrosis and has expressed the view, based on
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the production of fatty liver in dogs by pancreatectomy, that pancreatic
atrophy must be the basic or fundamental lesion of kwashiorkor. The
existence of this Iesion has not yet been confirmed in Africa, except by
other pathologists at Kampala. Véghelyi ® has, however, found related
lesions in the pancreas of protein-deficient infants in Budapest.

Thompson (personal communication), working with Trowell at
Kampala, has shown that a striking diminution occurs in the enzymatic
activity of the duodenal contents in infants with kwashiorkor. The
diminution affects amylase, trypsin, and lipase, and activity returns to
normal after the successful treatment of the condition. The same finding
was reported by Véghelyi et al.? in cases of famine oedema in infants
in the Budapest famine in the second World War. E. Charles (personal
communication) at Leopoldville reported similar observations relating to
trypsin and lipase in the duodenal contents. This secretory defect may
link up on the one hand with pancreatic atrophy and on the other hand
with the development of fatty infiltration of the liver.

Miscellaneous findings

In the study of the syndrome, attention has hitherto been directed to
the internal organs, principally to the liver and pancreas. It is likely,
however, that protein deficiency would affect every organ of the body
and evidence to support this assumption is slowly accumulating. Davies 16
has referred to a renal lesion and is working at present on a myocardial
lesion for which he has suggested the name * endomyocardial necrosis ”.
Testicular atrophy has been recorded, particularly in association with the
adult cirrhosis of the African, but the authors found a difference of
opinion on the frequency with which this occurs. The resemblance between
the histology of muscle from cases of kwashiorkor and from vitamin-E
deficient rats has also been commented on (Platt—personal communi-
cation).

General Clinical Picture

It would have been very useful if it could have been stated that a
minimum number of the above ten characters in various combinations
constitute the basic clinical pattern of kwashiorkor. Unfortunately, the
syndrome cannot at present be precisely defined. The fundamental group
of signs is .constituted by : (2) retarded growth in the late breast-feeding,
weaning, and post-weaning phases, with (b) alterations in skin and hair
pigmentation ; (¢) oedema ; (d) fatty infiltration, cellular necrosis, or
fibrosis of the liver ; () a heavy mortality if better protein is not supplied
in the diet. A variety of dermatosis is commonly but not invariably
associated with the syndrome.
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Any clinical syndrome which includes these five characters and occurs
in Africa can undoubtedly be called kwashiorkor. A similar syndrome
occurringin other parts of the world might reasonably be called kwashiorkor.
Retarded growth in the late breast-feeding, weaning, and post-weaning
phases does not constitute kwashiorkor unless associated with other
clinical features regarded as fundamental. There appears to be an imper-
ceptible transition in clinical features from marasmus to kwashiorkor, and
it is not possible at present to state where the borderline lies between
these two syndromes. ‘

An infantile syndrome of nutritional oedema with little or no alteration
in skin and hair pigment has been described in European infants following
the description of “Mehlndhrschaden” by Czerny & Keller.’® If, however,
the term “ kwashiorkor ” is applied to such cases, it loses its etymological
meaning.

Oedema is usually regarded as an essential feature of the syndrome
but there is presumably a pre-oedematous phase in the evolution of the
disease. Some authorities, e.g., Trowell, would apply the term “ kwashior-
kor ” to cases in the pre-oedematous phase and contend that there are
many pre-oedematous cases to be found for every oedematous case.
Difficulties in accepting this concept have been discussed in the section
on dyspigmentation (see page 13). Some authorities may be critical of
a diagnosis of kwashiorkor without fatty infiltration of the liver ; the
reasons which have prompted the use of the term * fatty infiltration,
cellular necrosis, or fibrosis of the liver ” are, however, discussed on
page 22. The heavy mortality in improperly treated cases led to the
widespread use of the term “ malignant malnutrition ” suggested by
Trowell. Recent experience of the very favourable effects of skim-milk
powder in treatment seems to argue against use of this term.

It seems clear that dermatosis (apart from dyspigmentation) is not an
essential component of the syndrome, although usually associated with it.
The section on dermatosis (see page 24) has indicated the great variety
of patterns of dermatosis. Probably some of these patterns are due to
associated deficiency of vitamins—such as riboflavine and niacin—not
constituting a necessary part of the protein deficiency which is the etio-
logical concept of kwashiorkor put forward in this report. Protein
deficiency without deficiency of at least some vitamins is unlikely to occur
“under natural feeding conditions, but it is suggested that vitamin deficiency
is not fundamental in the etiology of kwashiorkor. In the area surveyed
manifest evidence of vitamin-A or thiamine deficiency was not seen in
association with the basic syndrome, but it has been recorded as present
in syndromes related to kwashiorkor and described in other parts of the
world. According to the attitude adopted in this report, such cases should
be regarded as kwashiorkor complicated by vitamin-A or thiamine
deficiency, corresponding to cases in other areas complicated by riboflavine
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and niacin deficiency. It is recognized that this view is not yet firmly
established ; it is put forward as a basis for consideration and further
research.

It is possible that the dyspigmentation associated with kwashiorkor is
a result of pantothenic-acid deficiency. If this proves to be correct then
dyspigmentation will, like dermatosis, become an associated feature rather
than part of the basic syndrome.

Nutritional Cirrhosis and Primary Carcinoma of the Liver

Tt can be accepted as reasonably probable, from their world distribution,
that cirrhosis and primary carcinoma of the liver on the one hand, and
kwashiorkor on the other hand, are etiologically related. The evidence
strongly suggests that both are due to dietary deficiency, particularly
deficiency of protein. The evidence for this is well documented and it
will not be discussed further here.

It is generally assumed that fibrosis or cirrhosis of the liver is a sequel
to fatty infiltration. The evidence obtained during the present survey is
not fully in keeping with that assumption. First, there is the finding of
Walters and Waterlow in the nutrition unit at Fajara that, under the
conditions existing in that area, fibrosis may precede, or develop without,
a phase of fatty infiltration. For this reason the question has been raised
whether the cases described by Walters and Waterlow can rightly be
called “ kwashiorkor . On the other hand, there is some evidence that
even where classical kwashiorkor does exist, the relationship between the
syndrome and adult cirrhosis is not necessarily one of direct sequence.
In support of this view is the evidence of F. J. Wright (personal communi-
cation) of Nairobi that cirrhosis and primary carcinoma of the liver are
more common in the Wakamba people than in the Kikuyu people, whereas
kwashiorkor is comparatively rare among the Wakamba and common
among the Kikuyu. Wright reports also having seen one case of primary
carcinoma of the liver in a Masai adult, although in general it is reported
that primary carcinoma does not occur among the Masai who are largely
meat-eaters and whose children do not have kwashiorkor. A survey in
Nairobi, providing exact figures of the incidence of adult cirrhosis and
primary carcinoma of the liver in the Kikuyu, Wakamba, and Masai
tribes might be very illuminating.

At the present stage of our knowledge it would not be unreasonable
to assume that deficiency of protein, or some factor closely associated
with protein, is capable of causing fibrosis of the liver from an early age
onwards. This fibrosis may appear and develop without the liver going
through a phase of fatty infiltration. On the other hand, in most areas
in Africa the stage of fatty infiltration precedes or runs pari passu with

¢ See footnote b on page 23.
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the development of fibrosis. The suggestion that fibrosis is related to protein
depletion alone, while fatty infiltration is the result of a high carbohydrate
intake, seems not unreasonable.

The incidence of cirrhosis of the liver is evidently very high indeed
in the area surveyed. Davies and Trowell have expressed the view that
in Kampala there is hardly an adult liver which does not show fibrosis
to some degree, at least when examined microscopically. Davies is at -
present studying the’ pathology of the liver of the American negro to
satisfy himself that the degree of fibrosis seen in Kampala is not a charac-
teristic of the negro race. The authors understand that he has already
reached the conclusion that this possibility can be excluded (Trowell—
personal communication).

With regard to the cause of adult cirrhosis in the African region, there
seem to be two main possibilities which would account for the very high
incidence. The first is long-continued dietary deficiency in respect of
protein or some closely related factor. The second is the long-continued
effect of tropical parasites. Fernando ét al. ** concluded that in 48.8 %
of 43 patients in Ceylon for whom a detailed dietetic history was available,
the cause of the cirrhosis appeared to be fatty infiltration of the liver due
to lipotropic deficiency in the diet. At Fajara, Platt and MacGregor were
inclined to stress the contribution of parasitic infestation, especially malaria,
in the production of the early pathology of the liver. In Eastern Kenya
and in many other parts of the region surveyed, bilharziasis is strongly
suspected as a contributory factor in the production of adult cirrhosis.
At present it is impossible to estimate the extent to which parasitic
infestation contributes to adult cirrhosis in the area surveyed. By analogy
with the situation in Johannesburg, however, where Gillman and Berman 102
report a very high incidence of adult cirrhosis and primary carcinoma
of the liver, and where malaria, bilharziasis, and other tropical parasitic
diseases can be ruled out as etiological factors in the great majority of cases,
it seems reasonable to conclude that dietary deficiency is the most important
cause of adult cirrhosis and therefore of primary carcinoma of the liver.
This conclusion cannot be regarded as final, but there seems a considerable
weight of evidence in its favour. If it be accepted, then protein deficiency
in the diet of peoples in Africa becomes a problem of the most urgent
and far-reaching importance. It may be that the adult cirrhosis is a sequel
to kwashiorkor, but it seems more likely that kwashiorkor and adult
cirrhosis are both sequelae of prolonged dietary protein deficiency and are
not necessarily directly related to each other. In that case, kwashiorkor,
important as it is in its own right, becomes of even more importance as
a pointer to the occurrence of protein deficiency which is capable of inter-
fering with the structure and function of the adult liver in the vast majority
of Africans in the area surveyed and of causing a great volume of premature
mortality and morbidity. It would not be too far-fetched to attribute to
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that protein deficiency, at least in part, the backwardness of the Affrican
people.

Implied in the foregoing remarks is the concept that protein deficiency,
even if confined to the weaning and post-weaning phases of life, could
produce irreversible damage in the liver and possibly in many other organs,
and profoundly affect the future development of the individual. This
possibility would, of course, be fortified by the fact that protein deficiency,
though alleviated after the post-weaning phase of lifs, appears at least
in a part of the African population to be permanent throughout life. The
serious potentialities implicit in these remarks are not dealt with in this
report, although their existence has not been overlooked. They have
been referred to by Trowell in his concept of the “life flight” and we
understand that a monograph is in preparaticn by Gillmen & Gillman,
which goes into some detail on this subject.?

Frequency of the Syndrome

A correct approach to the problem of the incidence of kwashiorkor
in Africa will depend upon a decision as to the earliest and mildest manifesta-
tion of the syndrome. If the term is used in its correct etymology there
can be no doubt from the above clinical description that dyspigmentation
of the hair should be regarded as the earliest and mildest recognizable
manifestation, but it has been pointed our that it is difficult to distinguish
depigmentation occurring in healthy and well-nourished adults under
the influence of sun, wind, and rain, from dyspigmentation which is
undoubtedly associated with malnutrition. It is likely, however, that
dyspigmented hair in infants, particularly when occurring in moist tropical
climates, is always endogenous in origin and probably due to nutritional
causes.

If the term kwashiorkor is reserved for severe cases with arrested
growth and development, cedema, dyspigmentation, and fatty liver at the
post-weaning age, it is still an important syndrome. One can only guess
at the number of severe classical cases of kwashiorkor in the African
continent but it must at the most conservative estimate be a quite con-
siderable number. Even a small incidence is important because of the high
mortality and the possible or probable permanent damage done to the
liver and because the condition is definitsly preventable. It is evidently
the opinion of Waterlow (personal communication) that many of the cases
of infants with dyspigmented hair seen in the Gambia should be regarded
as cases of marasmus and should not be called kwashiorkor. There is at
least the possibility that nutritional dyspigmentation may be due to
deficiency of some factor other than protein, e.g., pantothenic acid.

d The publication of a book by Gillman & Gillman 3 was anticipated throughout the survey, but was

seen for the first time only after this report had besn completed. The views expressed in this book are
therefore not reflected in the discussions in the present report.
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In discussing the milder cases of kwashiorkor, Trowell says that they are

“so common that many doctors would regard it as almost normal that an African
child in the second year of life should grow but little, have brown soft hair, a pale skin,
and a low serum albumin. If this is a true appraisal of the situation, then in certain
parts of Africa it is probable that the majority of the children in the second and third
year of life suffer from kwashiorkor.”

If nutritional dyspigmentation be accepted as the first and mildest
expression of kwashiorkor, and as evidence of protein depletion, then
indeed kwashiorkor presents a formidable problem, and it might be no
exaggeration to say that in many parts of Central Africa “the majority
of the children in the second and third year of life suffer from kwashior-
kor ”. Unfortunately, final judgement on this point must be reserved until
the true significance of dyspigmentation is understood.

~ Treatment

The treatment of kwashiorkor is well documented and is referred to in
several sections of this report. It is intended merely to recapitulate here
the most recent findings.

Altmann, in 1950,3 reported that “ Skim lactic acid milk was used as

therapeutic formula to provide a high protein/low fat diet. Ventriculin
and crude liver extract did not influence the course or prognosis.” This
opinion can be taken as representative of experience in the Union of South
Africa of the treatment of cases free from tropical parasites. Altmann
was also doubtful whether the use of any vitamin preparations was of
value, provided a good all-round diet was slowly introduced after the
first few weeks of treatment. Using a similar regimen, Walt et al, ™ report
that mortality at Durban has been reduced to 2.8%, exclusive of cases
dying during the first 24 hours. Malaria and amoebiasis are endemic in
the Durban area. Trowell (personal communication) comments that
“ there are really only two rules in treatment ; firstly, to search diligéntly for any infec-
tion and to treat it vigorously however trivial it may be; secondly, to give really large
amounts of milk protein and an adequate and varied diet. Naturally those whose
digestive systems are weak cannot tolerate drastic changes in the diet.”
The foregoing statement should probably be qualified by the statement
that the milk protein should be in the form of skim milk. It appears that
in the severe stages the children tolerate fat very poorly. The “ adequate
and varied diet ” must be introduced gradually after the first two or three
weeks of treatment with milk protein.

These simple rules about the treatment of kwashiorkor are not known
and appreciated in many parts of the area surveyed, with the result that
mortality is unnecessarily high and the period of hospitalization unneces-
sarily long. It is agreed that parasitic and infective diseases should be
treated with all diligence, but Platt issues a warning against the use of
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antimalarial drugs in the usual dosage. His impression is that the younger
children with kwashiorkor and malaria will not tolerate the full doses of
antimalarial drugs regarded as appropriate for their age and are apt to
collapse suddenly. In very severe cases in the first few days of treatment,
the administration of human plasma, either intravenously, at a slow rate,
into the bone-marrow (Bergeret) or subcutaneously in doses of 100 ml
daily for ten consecutive days (Pieraerts), may be helpful.



CHAPTER 2

KWASHIORKOR AND DIET

Food Consumption and Feeding Practices

Throughout tropical Africa there is a certain degree of uniformity in
the dietary patterns of children and the methods of feeding them during
the period of weaning. Nevertheless, there are a number of variations
which depend on locality, race, tribe, agricultural methods, and the resources
of the soil. It will be of value to consider both common features and dif-
ferences, since they will throw light on the basic factors underlying the
syndrome described under kwashiorkor and other names, and will help
to explain variations in its clinical manifestations.

The dietary habits of adults must also be considered because the infant,
as soon as it is weaned, has to exist on the food on which the family as a
whole lives. It is during the critical period of weaning that the needs of
the growing child are most exacting and least likely to be fulfilled. Further,
account must be taken of the diet of mothers during pregnancy and
lactation.

Throughout most of the region surveyed, children are usually given
breast milk up to the age of two or three years, and in some exceptional
cases up to the age of five years. It is fairly obvious, however, that towards
the latter part of this period the breast is little more than a comforter and
cannot be an important source of food. The age period at which the
breast ceases to make an important contribution to the food intake of the
infant is difficult to establish. In some areas there is an impression that
effective breast-feeding can be carried on for a period of a year to eighteen
months, and some witnesses stated that yields of breast milk at eighteen
months are often very good. It was not possible to confirm this statement
and the authors incline to the view that such a situation is exceptional.
The retardation in the growth of infants which usually begins at about
six months and is pronounced at eight months, and the very poor state
of nutrition of a large proportion of lactating women, would seem to support
their view. An investigation of the amount of breast milk obtained by
infants ranging in age from twelve to eighteen months made by Platt in
the Gambia,’¢ showed that this averaged about one ounce (28.4 ml) per
hour or one pint (568 ml) per 24 hours, an amount which is clearly small.
Bergouniou, who is familiar with West Africa, has made the following
comment in an unpublished article to be presented to the Société de

— 36 —
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Pathologie exotique : “the yellowish liquid which the infant of 18 months
to two years extracts with difficulty from a flaccid and empty breast is not
of great value.” However, even if the secretion of milk remains abundant
at the time the infant has reached 18 months, calorie and protein require-
ments at this age are such that even a good yield of breast milk will not
make a very large contribution to total requirements.

In many areas there is an impression that the quantity and quality of
the milk decline significantly from six months cnwards. In the Gambia
there was clear evidence that dyspigmentation of the hair, and fibrosis of
the liver as determined by biopsy, occurred frcm the age of six months
onwards and even occasionally from the age of four months in children
who were fed apparently exclusively from the breast. Platt % states that
until the age of four months the weight-curve of African babies corresponds
to that of English babies ; after this the former falls off in comparison with
the latter. This suggests that human breast milk in the Gambia declines
in quality from at least the six-month period of infancy if not from the
four-month period and possibly earlier. It seems probable that the decline
is in quality rather than in quantity, because breast-fed children of about
six months with dyspigmented hair observed during the survey in numerous
villages in this neighbourhood were certainly not grossly underweight and
appeared to be moderately well nourished.

Other evidence has been obtained that the supply of breast milk some-
times becomes inadequate at an early stage of infancy. Vincent, working
in Usumbura in Urundi, has reported (personal communication) that
mother’s milk often becomes insufficient towards the fourth and fifth month.
Supplies of cow’s milk are very small in the plains in this part of Africa
and such milk cannot be obtained by poor families. Vincent has therefore
attempted, with some success, to supplement cow’s milk with “milk ”
prepared from ground-nuts. Among certain pastoral tribes in Urundi,
breast milk is supplemented as soon as the infant has reached the age of
three months by cow’s milk diluted with water.

The growth curves of infants in the Tshela region, Mayumbe, Belgian
Congo, show the characteristic decline at the age of six months and suggest
an insufficiency of breast milk and lack of suitable foods to replace it
(Platel & Vandergoten %%). Aubry ® has stressed the fact that in St. Louis,
Senegal, the yields of breast milk by lactating women are generally insuf-
ficient. Pieraerts 5 states that in the province of Kasai in the Belgian
Congo the nutritional state of many lactating women is poor, and expresses
the view that in the circumstances the quantity and quality of breast milk
cannot be satisfactory.

Some information is available on the composition of the milk of African
women during various stages of lactation. In Dakar, Dufour & Gourry 2
have demonstrated the excessive richness in fat of the milk of African
mothers, as shown in table 1.
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TABLE 1. COMPOSITICN OF MILK OF AFRICAN WOMEN COMPARED WITH
THAT OF EUROPEAN WOMEN

i .
? African women European women
of }lj:cr%g-fjuon g per fitre g per litre
maximum | minimum average average
fat 84.40 11.80 51.94 31.62
10 days, casein and
albumin 34,98 2.15 17.51 15.86
fat 89.60 27.40 52.40
1 month casein and '
albumin 21.20 7.94 14.55
fat 97.20 11.00 47,43 34.79
2-9 months casein and
albumin 25.79 3.18 12.38 12.31

Delon 7 has recently repdrted a condition occurring among Moslem
infants in Casablanca which she has called “la maladie cedémateuse du
sevrage ”. The breast milk of a mother with an infant of twelve months
suffering from what appears to be kwashiorkor was analysed and found
to contain 59 of fat and 1.29 of proteins, indicating an abnormal fat-
protein ratio.

In the Gold Coast, du Sautoy makes a clear and important distinction
between food given for nourishment and food given as a “ comforter .
This applies both to breast milk and to supplementary foods. Putting the
child to the breast from the age of two years onwards and even perhaps
at earlier ages really means using the nipples largely as a comforter or
dummy, although it is possible that small quantities of protein and even
other nutrients are obtained (which may not be without influence on
nutrition). _

Throughout Africa (except among a very small group of educated
Africans) breast feeding is given “on demand ” rather than according
to a time schedule. The practice of giving it “ on demand ” is often
continued to a remarkably advanced age.

The period at which supplementary feeding begins varies considerably
from region to region. It must be emphasized here that African infants
after weaning pass abruptly to a diet composed of the ordinary foods of
the family, which are mainly starchy foods and rarely or never include milk.
This-is in contrast with infants of western civilization who pass by degrees
from a regime of breast milk to a mixed diet through the introduction into
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their diet of carefully prepared and selected foods specially suited to the grow-
ing organism, among which cow’s milk always occupies a prominent place.

Throughout most of Africa, cow’s milk is available only in insignificant
amounts either because of trypanosomiasis among the cattle or because
of poor milk-yields. In one or two areas it is reported that weaning infants
are given a prior claim on whatever milk is available, but in most areas
there seems to be no tendency to reserve scanty milk supplies for this
purpose. For example, Pales 5 has reported that on the coast of French
Guinea, below Fouta Djalon, there are numerous migratory herds which
belong to the “ Bowe Foulahs ”. The milk of these herds, which is produced
in small amounts, is consumed by the Foulah herdsmen and by the indi-
genous people of this territory, the Landouma, to the extent that they can
afford to buy it. It is consumed by adults and old people and not by children.

However, in some of the pastoral areas where cows thrive reasonably
well, milk is used for the feeding of infants. This has reached its highest
development in Ruanda-Urundi among the Batussi, a pastoral people
originating in the Nile region. Here cow’s milk is so highly prized that
among certain clans the children of chiefs are said to receive practically
no food other than cow’s milk, except perhaps cheese and bananas, up to
the age of 7-10 years, and sometimes 15 years. Among most of the Batussi,
cow’s milk is regarded as “ royal food » for infants. In one clan, the Abezi
of Urundi, this attitude reaches its extreme, the child never being put to
the breast but being fed on cow’s milk from the beginning of life. The
Batussi are, however, the aristocrats of Ruandi-Urundi, constituting only
7% of the population. The remainder of the people in this over-populated
area seldom, if ever, have the opportunity to consume cow’s milk,

Among the Masai in Kenya it is reported (Wright—personal commu-
nication) that

“ the child is weaned as soon as the mother has reached the third month of her next
pregnancy ; this is usually about three years after the birth of the child. She will start
giving the baby cow’s milk mixed with some roots of a certain tree called Olpande,
which prevents the milk from curdling ”.

The child is given this mixture up to the age of 4 or 5 years. “ In addition
to the milk mixture fat is given, about a mouthful daily, to act as a purgative
and produce a soft motion. Other foodstuffs (e.g., gruel, bananas, etc.)
are not given to children.” It is reported that kwashiorkor never occurs in
this tribal group.

In many areas covered by the survey, particularly areas of high altitude
and those in the more northerly latitudes, cattle are kept and infants are
undoubtedly given cow’s milk as a supplementary food in the post-weaning
period. Milk yields are, however, often very low because of poor pasture
and the widespread habit of valuing cattle for their number rather than
for their quality. Even in these areas, therefore, the amount of cow’s milk
obtained by infants must be small according to European standards.
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Goat’s milk is scarcely ever consumed. Although questions were
repeatedly asked in the areas surveyed, very little evidence was obtained
that goat’s milk is used to any important degree in infant feeding. It is
often neglected as a source of food or regarded as unfit for human con-
sumption. In general, goats have only enough milk for their kids. It must
also be remembered that herds of goats are often, like cattle, regarded as
symbols of wealth to be multiplied and accumulated like other material
treasure, and not as sources of meat and milk.

Both the time at which supplementary feeding begins and the nature
of such feeding vary from area to area. In the Gold Coast supplements
are usually given from the age of about six months. Platt informs the
authors that in the Gambia supplementary feeding seldom starts before
the age of six months although, as already stated, some starchy gruel may
be given as early as the third or fourth month. He holds the view, based
on experience in different parts of Africa, that in the eastern half of the
continent there is a tendency to introduce supplementary feeding much
earlier. This is confirmed by Wright in Kenya and by many witnesses
interviewed. The most striking example of early supplementary feeding
comes from the Kipsigis people in Western Kenya. It was reported by
a hospital-assistant trainee belonging to this tribe that after ten days the
child is given gruel which he is forced to take by pressing his nose so that
he cannot breathe and must swallow. Reports of this remarkable method -
of supplementary feeding were gathered in interviews with various witnesses
during the survey, particularly in the eastern half of the continent. Wright
(personal communication) quotes the following statement about the Luo
people of Western Kenya : “ after three months the mother could start
giving the child any soft kind of food which had been cooked as an
adult’s food. The mother does not mind much whether the child swallows
the food given or not, but the child sucks it and when unable to swallow
it spits the hard part out ”. He reports that among the Kikuyu people
(a group in which kwashiorkor is prevalent) “for a period after the child
is born till it develops the first four milk teeth, the child is fed on breast
milk and a soft kind of banana which is considered special for feeding
small babies ”. Another habit of the Kikuyu people is to give the child
yams and bananas which have been masticated by the mother. A Kikuyu
hospital assistant reported that at the age of about four to six months
the mothers start feeding their babies with maize gruel and bananas in
addition to breast feeding. The general impression formed is that on
the eastern side of the continent it is usual to supplement breast feeding
during the first six months of life, and occasionally as early as ten days,
by methods which vary from tribe to tribe and from area to area.

Throughout the central and western part of the continent, on the other
hand, the impression gained from numerous interviews was that the child
is usually fed exclusively at the breast up to the age of about six months.



