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famine cedema and its treatment 
WITH MERCURIAL DIURETICS 

By JOHN LOWE, m.d. (Birmingham) 

and 

H. CHAKRAVARTY, m.b. 

(Prom the School of Tropical Medicine, Calcutta) 

In the Bengal famine of 1943-44 in the 

effected population and among the patients in 
the hospitals and camps for sick destitutes 
occurred many cases of generalized oedema, and 
among these patients many deaths occurred, 
^e terminal event usually being cedema of the 

lungs. 
^ 

In some of these patients, the cedema was 

caused by some definite disease present, for 

example severe ansemia, chronic malaria, severe 
hookworm infection, advanced kala-azar, etc., 
and a few definite cases of acute nephritis were 
^countered. In many of the cases, however, 
the condition was apparently nutritional in 

origin and corresponded closely to what has 
heen described in the literature of famine as 

f&mine cedema. It is not the object of the 
Present note to discuss in detail the nature, 
^tiology, signs and symptoms of this condition, 
since we are concerned here mainly with treat- 

ment, but we will give a brief outline of the 
clinical picture. 

. 
The condition may be seen at any age and in 

either sex with prolonged semi-starvation and 

exposure, possibly complicated by attacks of 

Malaria, dysentery or diarrhoea. (Edema of the 
subcutaneous tissue begins to appear. It al- 

ways appears first in the most dependent parts, the feet and legs, and it may spread to the 
arms and hands, to the abdomen with the 
occurrence of marked ascites. (Edema of the 
genital organs is frequently marked. (Edema 
of the face is slight or absent except at a late 

page. This differentiates it markedly from the 
^uetna of nephritis, and also, of course, the 
absence of the characteristic changes in the 
nrme. 

g 
Ascites is often a marked feature, and this 

jeems to be accentuated by the occurrence in 

U 
any of the patients of enlargement of the 
7er with some evidence of cirrhosis and portal 

j, 
fctruction. This condition of the liver seen 

h 
arcrine cases cannot be discussed here. It 

as been a very striking feature in many cases, 
id 

^ends t? support the recently-developing 
^ea that a dietetic or nutritional factor may 
, 

. concerned in the causation of cirrhosis. 
"rith the development of marked ascites, fluid 
18 found in the pleural cavities and there then 
'develops oedema of the lungs which is often a 
terminal event. 

... The effect of posture on the distribution or 

fedema is marked; the fluid shifts according to Which side the patient lies on. 
In these cases, the absence of enlargement 01 le heart and the absence of tachycardia ana 

L. 

also of any evidence of peripheral neuritis 
differentiate the condition clearly from the 
' 
wet' form of beriberi. 

Hypoproteinsemia has been a common find- 
ing, but in some cases this has been slight, and 
the chief change was not in the total plasma 
protein but in the albumin-globulin ratio. Total 

protein as low as 3.5 grammes per cent has, 
however, been recorded. Ansemia is usually 
present, but it is not of such a severe degree as 
to explain the oedema. Owing to the massive 
oedema present, the emaciation of the patient 
may be completely masked, although the thin- 
ness of the face contrasts markedly with the 
swelling of the dependent parts of the body. 
A feature- in that of many of these 

cases has been the history of recurring attacks 
of diarrhoea. During an attack of diarrhoea, 
the oedema diminishes, and when the diarrhoea 
ceases, or is controlled by treatment, the 
oedema increases, but weakness is progres- 
sive throughout. These attacks of diarrhoea 
differed rather markedly from the nutritional 
diarrhoea described by Aykroyd and Gopalan 
(1945), but this matter cannot be discussed 
further here. 
We would, however, note that, although 

it was unusual to isolate any pathogenic 
organism in these cases of diarrhoea, the 
diarrhoea often responded excellently to the 
administration of drugs of the sulpha group, 
particularly sulphaguanidine or sulphathiazole. 
As stated above, however, the control of the 
diarrhoea in this way was frequently followed 

by an increase in the-oedema. 
In cases of famine oedema, the urine 

output is persistently low, a trace of albumin 
is frequently present, but definite evidence of 

nephritis in the form of red blood cells, casts, 
granular or even hyaline, is absent. 
The blood pressure seen in these cases varies 

rather considerably. During and after attacks 
of diarrhoea, the blood pressure is frequently 
low, sometimes very low, but in the presence of 
a generalized oedema the blood pressure is 
often normal, and may even be slightly on the 
high side. It appears to us that the patients 
with a high blood pressure responded better to 
the treatment mentioned below. 

Treatment of the condition.?The rational 
form of treatment of the condition appears to 
be b}' diet, preferably a high protein diet, to 

remedy hypoproteinsemia which appears to 

underlie the condition. In less marked cases, all 

that is needed is rest and good diet; and with 
this treatment the oedema in some cases will 

disappear within a few days, although it tends 

to recur when the patient gets about. In 

severe cases in our series control of the con- 

dition by hospitalization and diet has been diffi- 
cult or impossible. The administration of^ a 

good diet rich in protein will frequently bring 
on profuse diarrhoea with rapid deterioration 

of the patient's condition although the oedema 
may get less. 
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Other forms of treatment 
_ 
suggested have 

been the intravenous injection of suitable 

protein solutions such as protein hydrolysate. 
This appears to have beneficial results in 

some cases, particularly those with low blood 
pressure, but the evidence of the value of pro- 
tein administration is not conclusive. More- 

over, in patients with general anasarca and 

oedema of the lungs, one hesitates to give large 
amounts of fluid intravenously. 
A number of cases were treated with vita- 

mins, multi-vitamin tablets, and also individual 
vitamins, particularly vitamin Bx. The res- 

ponse to this treatment was never marked, and 
often very slight or absent. Another form of 
treatment which might be beneficial is the 

giving of intravenous transfusions of blood 

serum, blood plasma reconstituted from dried 

serum, or dried plasma but in more con- 

centrated form than usual, perhaps only half 
the usual amount of distilled water being 
added. So far, we have had no opportunity of 
trying this form of treatment which would 
seem to be, in many ways, ideal. 

In this hospital, it was thought worth while 
to try the effect of mercurial diuretics in 

patients with general anasarca and oedema of 

the lungs. It was not expected that the treat- 
ment would have any permanent beneficial 

effect,- but it was thought that it might tide the 
patient over the crisis when oedema of the 

lungs was present or threatened. The number 

of cases treated in this way in this hospital has 
not been very large, about 20, but in some 

cases the immediate results have been very 
striking, and moreover, to our surprise, the bene- 
fit in many of the cases seems to be permanent. 
It should be stated, moreover, that this treat- 
ment had been applied only to cases in which 
other modes of treatment had failed to produce 
any benefit. 
The best way to indicate the type of results 

which have been seen in these cases is to quote 
some case reports. 

Case 1.?A boy, aged 12, admitted from a famine 
orphanage with a report from the medical officer to 
state that he had been in the orphanage with good 
food and care for six months during which time he 
has had alternating attacks of diarrhoea and generalized 
oedema. Attempts to increase the diet caused a recur- 
rence of diarrhoea; cutting down the diet reduced the 
diarrhoea but increased the oedema. 
On admission, the patient was very emaciated and 

weak, was suffering from diarrhoea and had some 
cedema. The liver was large and hard and the veins 
on the abdominal wall were dilated. Some ascites was 
present; weight 

_ 
34 pounds; serum protein 4.9 gm. 

per cent; albumin and globulin equal; blood pressure 
70 and 50. Urine output was low, and the urine showed 
only a trace of albumin. 
The diarrhoea was controlled by sulphaguanidine, but 

the oedema rapidly increased with an increase in body 
weight of 5 or 6 lb. in a few days. Accordingly the 
patient was given ammonium chloride by mouth and 
i c.cm. of neptal (May & Baker) by injection. That 
day, 68 oz. urine were passed, and the cedema became 
less. Two days afterwards, the diarrhoea started again-, 
and once more sulphaguanidine was given which con- 

trolled it, but the cedema, ascites, etc., returned. This 

time f c.cm. of neptal was given. The diuresis was not 

marked, only 40 oz., but from that time the urine 

output has continued at a reasonable level. Within 
a few days of these two injections of neptal, the oedema 
disappeared and also the ascites, and the general 
condition improved rapidly. It was found possible to 
increase his diet, and neither the diarrhoea nor the 
oedema recurred. After two months in hospital, his 

weight has increased by 22 lb. in spite of the disappear- 
ance of the oedema, the blood pressure rising to 90 and 
60. The liver though still palpable is smaller. The 

plasma protein value is now 7.4 gm. per 100 c.cm., and 
the patient is about to be discharged practically normal. 
Some enlargement of the liver and dilatation of the 
veins on the abdominal wall are, however, detected. 
Case 2.?Male, aged 30, with a history of prolonged 

semi-starvation, weakness and attacks of diarrhoea. 
The emaciated condition of the patient is hidden by a 
generalized oedema and ascites, the oedema being very 
marked in the dependent parts. The chest showed 
moist sounds, and the condition suggested some oedema 
of the lungs. Blood pressure was 130 and 90. Efemic 
murmurs in the heart; serum protein 6 gm. per cent, 
globulin 3.2, albumin 2.8. Urine output is low with 
a trace of albumin. Marked diarrhoea is present. 
For several days after admission, the patient was 

given no special treatment except rest and diet. The 
diarrhoea and oedema persisted unchanged. The diar- 
rhoea was treated with sulphaguanidine and was 

controlled, but the oedema persisted and increased. In 
the first two weeks in the hospital, his weight increased 
from 89 to 98 pounds owing to an increase in thfi 
oedema. He was then treated with ammonium chloride 
and salyrgan (Bayer). After the injection of J c.cm. a 
diuresis of 80 oz. occurred, then the urine output fell 
again. Four days later, an injection of 1 c.cm. was 

followed by a diuresis of 100 oz. followed by a fall 
in the urine output. A week later, a third injection of 
2 c.cm. produced less marked immediate diuresis, but 
the urine output from then on remained at a reason- 
able level. With this treatment, within 14 days the 
patient's weight came down from 98 and 74 lb. owing 
to the disappearance of the oedema. Then It was 

possible to increase his diet without producing diarrhoea. 
The patient was discharged from the hospital about 
a fortnight later, still weak and emaciated, but with 
no diarrhoea and no oedema. 
Case 3.?Male, aged 30, with a history of semi- 

starvation and diarrhoea, showing a generalized oedema 
and marked ascites with moist sounds present in the 
chest. Blood pressure 105 and 80, urine output low, 
with a trace of albumin. Plasma protein 6.4 gm. 
per cent, globulin 4.1, albumin 2.3. The patient's 
emaciated condition was masked by the oedema. After 
7 days' hospitalization and diet, no improvement was 
seen; his weight was reduced by only 2 lb. He was 
then put on neptal treatment, four injections being 
given during the next two weeks. During this time, 
his weight fell from 110 to 87 lb., a fall of 23 lb. After 
the fourth injection, the urine output remained good 
and his weight was further reduced a little. During 
the next few weeks, his diet was increased with an 
increase of several pounds in weight and no recurrence 
of diarrhoea, or oedema, and he was discharged in good 
general condition, plasma protein being 7.6 gm. per 
cent, albumin and globulin being equal, 3.8 gm. 

per cent. 

The response in all cases of famine oedema 
was not equally good. As stated above, in 

patients with a low blood pressure and inani- 
tion, the response was often relatively poor, 
although if the general condition and the blood 
pressure improved the response also improved. 
In patients with serious infections, for example 
kala-azar and tuberculosis of the lungs, the res- 
ponse may be poor, and also in very severe 
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anaemias; even in kala-azar, however, this 

treatment has proved useful. 
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