
INTRAVENOUS CALCIUM CHLORIDE IN 
THE TREATMENT OF CHOLERA. 

By Asst. Surgn. SURESH CHANDRA MUKHERJEE, 
Bihar Sharif}, Patna District, Bihar. 

Looking to the morbid anatomy and blood 

changes in cholera, one finds that the coagul- 
ability of the blood is diminished, there are 

extensive haemorrhages into the tissues of the 

kidneys?especially in the cortex after suppres- 
sion of urine, and petechial haemorrhages in the 
stomach and visceral pericardium. It was these 
indications which, I believe, led Sir Leonard 
Rogers to use calcium chloride as one of the 

ingredients of his hypertonic saline solution. 
His solution contains 4 grains of calcium chlo- 
ride and 120 grains of sodium chloride to the 
pint. 

It seemed to me that the former dose was too 

small and the latter too large. Even if 4 pints 
be given, this contains only 12 grains of cal- 
cium chloride; in my experience it is always 
best to stop the transfusion when rigor occurs, 
and in many late and severe cases one cannot 
introduce as much as 4 pints before rigor sets 
in. Accordingly, last year I increased the pr?~ 
portion of calcium chloride by 1 to 2 grains 
to the pint, and found the results most grati- 
fying in many respects. In 1927, 1928, and 
the first two months of 1929, I treated cases 

according to Sir L. Rogers' method; but during 
the last two months of 1929 by increased 
doses of calcium chloride without alkalies- 
This year (1930) I have kept up the increased 
dose of calcium chloride in the hypertonic 
saline infusion, combining it with separate 
transfusions of sodium bicarbonate, 160 grs. to 
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the pint of normal saline. The results are 

shown in Table I. 

Table I. 

Results with different forms of treatment of cholera in the collapse stage by the 

intravenous method. 

A. 

B. 

C. 

Period. 

1927, 1928, and first 2 

months of 1929. 
Last 10 months of 1929 

First 20 days of 1930 

epidemic. 

Treatment. 

Hypertonic saline, CaCl3 
gr. 4 to pint. 

Hypertonic saline, CaCl, 
gr. 5 or 6 to pint. 

Hypertonic saline, CaCl3 
gr. 5 or 6 to pint, with 
sod. chloride gr. 105. 
Also sod. bicarbonate 
gr. 160 to the pint 
separately. 

Cases. 

38 

28 

18 

Deaths. 

13 

5 

4 

Percentage of 

Deaths. 

34.2 

17.8 

22.2 

Recoveries. 

65.8 

822 

77.8 

The figures given in Table I refer only to 
Patients admitted in the stage of collapse and 
in urgent need of transfusion, the pulse at the 
Wrist being either very feeble or imperceptible. 
A study of Table I might make it appear 

^iat the second line of treatment gave the best 
results, but the cases treated in the early part 

1930 were the very worst that I have ever 
come across in my 18 years of practice, and in 
ftt least 700 cases of cholera seen. I am not 
sanguine about the efficacy of the increased 
calcium chloride treatment alone in old persons 
over 50. Six out of the 18 cases treated this 
year with treatment C were more than 50 years 
?f age, and only one died?a very successful 
result for the onset of epidemic conditions. 
Other advantages in increasing the amount 

?f calcium chloride which I have found are:? 
(*') rectal salines are not so frequently needed 
to stimulate the kidneys; in the severest cases 
rectal salines every 6 hours for one day are 

sufficient, including cold salines for controlling 
Pyrexia, (u) Vaso-constricting drugs are re- 

quired with much less frequency, (in) Except- 
lng in the most severe cases, only one intra- 
venous saline transfusion is required; at the 
n??st a subcutaneous hypertonic saline is suffi- 
cient to make up for the deficiency in fluids. 
Rogers states that with the addition of the 

oxidising drug, 68 per cent, of 69 transfusion 
cases were saved, and in patients in whom no 
Pulse could be felt at the wrist, or where the 
blood pressure was too low to be measured at 
the wrist, no less than 58 per cent, were rescued 
i?m certain death, during 12 months. Adding 

? f ^-5 per cent, extra gained by him by the 
introduction of alkaline treatment, the success 
j^te is 65.5 per cent, or even 75.5 per cent, 
nder epidemic conditions when dealing with 

severe cases. The mortality is high at the 
c?mmencement of an epidemic and then pro- 
gressively decreases, so that drugs found useful u the early stage of an epidemic cannot bo 

neglected. A cure rate of 77.8 per cent., effec- 
ted by increasing the strength of calcium 

chloride, among the first cases in tne epidemic 
of April 1930 is therefore satisfactory enough 
to be given further trial. 
Technique.?My technique is as follows:? 
The solution consists of calcium chloride 5 

or 6 grains, sodium chloride 120 grains, to the 
pint; and two pints are rapidly introduced, 
followed slowly by alkaline normal saline? 
sodium bicarbonate 160 grains, sodium chloride 
60 grains, to the pint. One pint or as much 
as possible of the calcium chloride-increased 
solution is then introduced again before rigor 
sets in. Pituitrin 1 c.c. and digitaline and 

atropine gr. l/100tli are injected subcutaneously 
after the first transfusion. Calcium perman- 
ganate drink, gr. 1 to the pint, is given in small 
quantities as often as necessary. After the 
febrile reaction is controlled, if the patient's 
pulse gets feeble, the specific gravity of the 
blood is observed, and if it is found to be high, 
the transfusions are repeated in the following 
order:?(i) one pint of hypertonic saline con- 
taining increased calcium chloride^ (it) alkaline 
normal saline; (in) hypertonic increased-cal- 
cium chloride saline again; until the specific 
gravity of the blood has been restored to 
normal. 

It is premature to come to final conclusions 
on 18 cases observed, but the indications all 
seem to point to the necessity for an increase 
in the calcium chloride content of the injection. 
It is needless to add that successful results can 

only be achieved by the closest and most patient 
personal attention by the physician himself, 
with the help of subordinates who must be 

honest workers. 
Conclusion.?Of the three lines of treatment 

shown in Table I, the third appears to be the 
best method for severe cases of cholera asiatica. 
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