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TABLE I-{)RGANlSMS ISOLATED

TABLE IT-REPEAT SWABS OF ADMISSIONS

there is no significant difference in the 2 groups as
determined by the normal distribution test. The results
of the repeat swabs are set out in Table IT, and show

RESULTS

Table I represents the incidence of organisms isolated
in the kwashiorkor and control groups and shows that

Organisms present
after 7 days

Negative

01l9B?
egative

Shig~lla f1exneri 3
Negative

Kwashiorkor Control
Cases (106) Cases (69)

6 2
0 0
2 2
3 3
0 4

10 I

4 0
2

2 1
2 0
1 0

30 15
28'3% 21·7%

E. coli:
026B6 ..
055B5 ..
086B7 ..
011lB4
01l9B?
0128BI2

Salmonella:
typhi-murium
paratypbi C

Shigella:
f1exneri
Type-2. .
Type 3..
boydi Type

Total .. .. ..
%Cases in which organisms isolated

Organisms

Case Organisms present
No. on admission

I 086B7
2 Negative
3 026B6
4 Negative
5 0128BI2
6 Negative
7
8 Shig~lla boydi 2
9 0128BI2

10 . Shigella f1exneri 2
11 S. typhi-murium
12 Negative
13· S. typhi-murium
14 Negative
IS 0128BI2"
16 Negative
17
18
19

that in the majority of cases the organisms initially
present were not isolated on the second occassioD.
These patients were all on sulphadiazine and penicillin
therapy for the entire interval period. Two possible
ward infections are illustrated in cases 12 and 16.

Although many cases of kwashiorkor present with
diarrhoea, in a previous investigationl of 180 cases only
13 Shigella or Salmonella were isolated. Others2 have
also encountered gastro-entestinal upsets in a large
proportion of cases and have been no more successful
in isolating recognized pathogens.

It is by no means certain whether the diarrhoea in
these cases must be considered a precipitating factor,
or whether it is merely a common feature of the disease.
Gopalan2 has given suggestive proof of the causative
role of infective diarrhoea by showing that in the South
of India the peak incidence of kwashiorkor follows the
fly and infective diarrhoea season regularly by a period
of 1-2 months.

Because of our failure to isolate intestinal pathogens
in more than a small fraction of cases, and in view of
our finding 'pathogenic' E. coli in about 40 %of cases of
gastro-enteritis in this area during the summer months, 3

it was decided to investigate the incidence of these
organisms in cases of kwashiorkor.

MATERIAL AND METHODS

Rectal swabs were obtained from 106_cases of kwash­
iorkor and 69 control cases during the summer months of
October 1955-April 1956. Apart from 19 cases which
were admitted to the wards, the patients were seen in
the Out-patient Department, where the swab were
obtained. Most of the cases presented with a short
history of illness and diarrhoea, and appeared
to be mildly affected. The swabs from the 69 control
cases were also obtained in the Out-patient Department,
from non-kwashiorkor patients with no symptoms
referable to the gastro-intestinal tract.

The age-incidence of both groups was between 6
months and 4 years. A second swab was obtained at
an interval of 7 days from the 19 admission cases.

According to the history obtained from the mother
more than half the kwashiorkor cases had diarrhoea
for periods varying from days to months. The difference
in the concept of normal bowel action between the
Bantu and European makes this history completely
unreliable.

The methods of obtaining rectal swabs, delivery to
the laboratory, and subsequent bacteriologieal in­
vestigation were precisely the same as in the previous
investigation. 3 Apart from the recognized intestinal
pathogens (Salmonella and Shigella) the presence of
E. coli strains 026B6, 055B5, 086B7, 0111 B4, 119B? and
128B12 were specifically investigated.
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Number 32 19 (9' 5% of 201)
With Kwashiorkor 9 (28%) 16 (84% of 19)
TotalDeaths.. 4(12'5%) 6(31'6%ofI9)
Kwashiorkor Deaths 1 (3'1 %) 4 (21 % of 19)
Reticulocyte Peak 6 (l9%) 19 (lOO%)

By January 1956, the 575 bone-marrow aspirations that had
been performed revealed an incidence of 7· 1% of megaloblastosis.

Megaloblastosis was diagnosed by bone-marrow examination,
a haemoglobin almost always below 6· 7 g. %, and a clinical
picture showing severe anaemia on admission, or anaemia de­
veloping insidiously or suddenly in ·crisis'.

The cases were treated with folic acid, 5 mg. tds orally or by
intramuscular injection, which caused the bone marrow to return
to normal within 72 hours. Some cases also needed blood trans­
fusions.

The conclusion drawn from this study is that all cases of
kwashiorkor should be given folic acid for at least 14 days from
the commencement of treatment.

A controlled series was dealt with from 14 February to 5 June
1955 (excluding 23 days over Easter vacation), in which bone­
marrow aspirations were performed on 201 consecutive admis­
sions, with the following results:

plete. It would seem that when amino acids are provided at
marginal levels vitamins may permit their more efficient utilization.

Preliminary studies on the excretion of amino acid in the urine
in cases of kwashiorkor have as yet failed to reveal any abnor­
mality when compared with controls on the same diets.

The possibility that amino-acid imbalance or specific amino­
acid deficiency might play a part in the pathogenesis of kwashiorkor
was discussed.

present issue several papers presented at the Congress are pub­
lished, and the following is a summary of the reports submitted
in a discussion on Kwashiorkor:

From this limited investigation it thus appears
unlikely that E. coli and other pathogens play an
important causative role in the diarrhoea of kwashiorkor.

We wish to thank Professor Davel for allowing us access to
the patients and Mis~D. Hamman for technical assistance rendered.

1955
4
2
5
1
o
6

1954
2
3
1
2
3
7

S.A. TYDSKRIF VIR GENEESKUNDE

Megaloblastosis
Total Megaloblastosis with

Admissions Kwashiorkor

779 42 (5,4%) 22 (52% 9f 42)
764 41 (5'5rJ 31 (74% of 41)

Period

Of 143 cases of kwashiorkor 22 % showed megaloblastosis.

A monthly analysis of the 83 megaloblastic cases showed that
the incidence was greater in the summer months of December
1954 and January 1955, as follows:

1954 1955
January .. 9 July
February. . 2 5 August
March 4 6 September
April 4 2 October ..
May 0 6 November
June 4 5 December

* Report (1956): S. Afr. Med. J., 36, 436.

17.2.54 to 7.2.55
14.2.55 to 7.1.56

At McCord Zulu Hospital, Durban, in association with Dr. S.
Holman (late Clinical Pathologist, Durban Medical School),'
who examined all the bone-marrow smears, it was found that
megaloblastosis occurred in over 5 % of all admissions, and
that more than half of the megaloblastosis cases were suffering
from kwashiorkor:

21 Julie 1956

Dietary therapeutic trials with synthetic amino acids in kwashior­
kor were described. Previous work had shown that vitamin-free
casein was capabie of curing kwashiorkor. It was now demon­
strated that cure could be initiated with a mixture of 18 synthetic
amino acids when combined with salts, vitamins and dextrose.
A similar mixture, but containing only 11 amino acids, was also
capable of curing the disease. If vitamins were removed from
this latter mixture improvement was much slower and less com-

A short report of the Second Congress of the South African
Paediatric Association, held in Cape Town on 19-21 January
1956, was published in the Journal* a few weeks ago. In the

SUMMARY AND CONCLUSIONS

The majority of kwashiorkor cases have diarrhoea and
it is tempting to think that the debilitating effect of a
bout of diarrhoea has at least a precipitating effect on
the disease. The patients usually presented with a short
history of diarrhoea and the chances of detecting
pathogens were thus possibly optimal.4 Despite this,
our results indicate no significant difference in the
incidence of E. coli strains, Salmonella and Shigella
organisms in cases of kwashiorkor and a control group
of patients. The E. coli strains searched for in this
investigation are by no means proved pathogens in the
gastro-intestinal tract but, assuming that they are, an
infective cause for the diarrhoea was found in only
28 %of the cases of kwashiorkor.


