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SO,ME DEDUCTIONS FROM A SERIES OF 243 MILITARY CASES 
OF CEREBROSPINAL FEVER IN THE LONDON DISTRICT 
WITH REGARD TO THE VARIATIONS IN THE 'rHERA
PEUTIC POTENCY OF SEBUM. 

By CAPTAIN J. A. GLOVER, O.B.E. 
Royal Army Medical Corps. 

Officer ,in Charge, London District Cerebrospinal Feve~ Laborato1·Y. 

DURING the four war years 1915-1918, 243 cases of cerebrospinal fever 
Dccurred among the troops in the London Command. These cases have 
shown the most remarkable variations in their mortality ratefl: at different 
periods, and they :form an'instructive study when viewed as a whole. 

The large chart on p. 500 shows the four war years superimposed for. 
comparison, and gives, 'as far as is known, ill each case the type of the 
infecting coccus, and the death or recovery of the patient. 

It is agreed that the chief factors determining the success of serum 
tre'atment are:- ' . 

(1) Early injection, which, of course, 'involves early diagnosis. 
(2) Regular administration of a s;ufficient dosage, i.e., thirty cubic centi-

metres intrathecally at least every twenty-four hours for four days. 
(3) SkilIeQ. treatment and nursing. 
(4) A therapeutically potent serum. 
As regards all the first three factors, the conditions in the London 

Command were practically identical throughout 1916, 1917 and 1918, 
though the arrangements (transport, spe~ial wards and special laboratory) 
up to about November, 1915, were not quite so complete as they were after 
this date. ' 

, The clinical indices of the therapeutic potency of a serum include a low 
death rate, speedy recoveries, absence of relapse and freedom from sequelre, 
and experience ,shows that these indices are closely correlated. 

A serum the use of which gives a low death rate shows, as a rule, all the 
other advantages, and the percentage mortality being easily expres.sed and 
accurately recorded, therefore fbrms a convenient index of the potency or 

"efficiency of a serum." , " 
What then were the meanings of the, strange variations in mortality 

.shown by comparing the ,mortality rate of each year? 
LONDON OOMMAND OASES • 

. (There was only one' case in 1914 and the 'patient re'covered.) 

Number I of cases 
Deaths 

I Pe'rcentage mor
tality of cases 

- 191-5 --!-~-. ----~---.~--
1916 I 65 18' 27 . 
1917 ,69 36 I . 52 
1918 26 4 15 

_____ 1 ______ ' --1----

Total .. I 24B 107 I. 44~ , 
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500 Deductions f1'oJn M1'Zitary Oases of Oerebrospinal Fever 

19.IS 

1917 

1918 

0HART SHOWING INCIDENCE, TYPE AND MORTALITY OF CASES IN THE LONDON DISTRICT. 

Each Column = 1 Week. 

Inert Serum _ Types unknown. 

Records incomplete Qnly ei9"t of these meninpococci 
were st4;sef/uenfly ty~d all beIng Type I. Probably almost 
all wert' Typel and neilrly all were tre~ted wdn the 
same Inert Serum. 

----)(. Brand SeruJTl(lnertJused.--

SUMMARY OF THE LARGE CHART. 

1915. Inert Serlt7n. 

Type I. Number of cases 6. Fatal cases 6. Percentage mortality == 100 
Type n. 1.. 1. 100 
Unknown 'Type 76. 42. 

" 
55 

Total 
" 

8R. 49. " " 
59 

1916. Lister No. 19 Batch (begins 3rd week January). 
Type I. Number of cases 8. Patal cases' l. Percentage mortality == 12 
Type n. 42. 13. 31 
Type Ill. 2. O. 
Type IV. 8. 3. 38 
Unknown Type 5. 2.' _ 40 
Total . 65. 18. 27 

1917. Various SeTU1Jl. 
Type I. Number of cases 20. Fatal cases 10. Percentage mortality = 50 
Type n. 23. 

" 13. 56 
Type Ill. 

" 
-- 8. 6. 75 

Unknown Type 18. 7. 39 
Total 

" 
69. 

" 36. 52 

1918. Lister 47 and M.R.C. Serum. 
Type I. Number of cases 17. Fatal cases 3. Pe!centage mortality == 18 
Type lI. 6. O. 
TypeIII. 1. O. 
Unknown Type 2. 1. 50 
Total 26. 4. 15 
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J. A.. Glove.r 501 

Contrast these widely differing case mortality' rates in' the London 
Command, with those in the Military cases in the United Kingdom generally, 
and with the singularly constant civilian case mortality rate for all England 
(Rolleston and R. J.Reece). 

PERCENTAGE OF FATAL OASES. 

Year London Command Military ca'ses, United Kingdom 1 Civilian cases, all England· 

-----. - -------. - -----------------------
1914 

1915 
1916 
1917 
1918 

(Only one case, which re· 
covered) I 

59 per cent I 
27 
52" ' 
15 I . 

60 per cent (only ,68'7 per cent 
from Sept. 19) 

49 per cent, 64 '9 " 
44'5 I 65'6 " 
44'3 " 65'4 

Not yet. available 
I 

VARIATIONS IN MORTALITY RATE NOT DUE TO VARIATIONS IN PREYALENT 
TYPE. 

There was a great variation in the predominant type of menipgococcus' 
in each year. 

In 1915 most of the cases in London were probably due to Type I 
Jalthough the records are not so' complete for this year as for subsequent 
years); in 1916, Type II cases are by far the most numerous, more than 
five times as numerous as Type I cases; eight Type IV cases qccurred in 
1916, no other Type IV cases have occurred either before or since 'in the 
London Garrison; in 1917, there was an almost equal mixture of Type I 
and Type' II cases, no Type IV cases occurred, but eight Type III cases 
appear on the chart. ,In 1918, Type I cases are again the pre40minant 
factor, being three times as numerous as the Type II cases. . 

This annual type variation will not account however for the variation 
. in the mortality (although Type I.has sometimes been regarded as the most 
dangerous -strain); for the best years as regards mortality are] 916, a pre-
dominantly 'l'ype II year, and 1918, a predominantly Type I year. . 

VARIATIONS IN VIRULENCE. 

Variations in the severity of the cases, due to variations in virulence of 
the infecting strain, are, of course,. very difficult to distinguish when 
modified by the variations introduced by differing potency of serum. 

It will be seen, however, that the variations in the mortality rate take 
place with dramatic suddenness in the mid-career of an outbreak, that is 

'irrespective of any probable change in the virulence o£ the infecting strain. 
Examine, for example, the five months section of the large chart shown 

in the small,charrt on next page.· 
We have already noted that certain improvements in the routine 

hospital arrangements"etc., were' made in November, 1915, but the chart 
shows that up to the end of the second week in J anua!'y pr.actically all 
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502 Deductions from Milita,,'y Oases of Oerebrospinal Fever 

patients (whether of I, Il, or unknown type), were 9.ying; then comes an 
interval, a week without cases; and then for six weeks twelve £ases occur 
without a death, 

WEEKLY INCIDENCE AND MORTALITY FOR FIVE OONSECUTIVE MONTHS, MILITARY OASES 

ONLY, LONDON OOMMAND, CONTRASTING THE EF~'ECT OF POTENT AND INERT SERA. 

All these caSES .vere tre-aled w/th 

L/ster Po!y valent , Bat:c-h 19 
subseyuent!,y prov~d (0 contain 

ant;" en do -Cox/t? ror 60th 

~'pe I & ljpe II 

: CASES IN THE_ FIVE MONTHS C01iMENCING DECEMBER 1, 1915, -AND ENDING APRIL 30, 1916. 

: ,. 

: Cases treated with Lister serum. 
Cases treated with a brand of " Polyvalent Batch 19 subsequently proved 

therapeutically inert serum ' to contain anti-endotoxin for 
, botb Type I-and Type n 

Type of infecting Number of Number of I Percentage Number of I Number of- Percentage 
meningococcus cases deaths mortality I cases deaths mortality 

------.----- 1-----' ------
Type I .. .. .. ,_6 6 i 100 6 0 - 0 
Type II .. .. .. 5 4 I 80 24 3 12'5 
Type IV ., . , .. 0- 0 0 3 1 33 
Unknown Type ., 2 I 1 50 0 0 0 

-, -,----'------------Totals .. 13 11 84 33 4 12 
. \ \ 

This dramatic change from almost ~ertain death to almost certain 
redemption occurs in the middle of an outbn;ak, and corresponds exactly 
to the first use of a new brand of serum. 

It is equally well shown in the chart andin the table. 
In the latter it will be seen that for all types together the mortality rate 

of the Lister serum in these winter months is just one-seventh of that with 
the inert serum-twelve per .cent instead of eighty-four per cent. 

Rad the use of the inert serum been' continued and the mortality rate 
been maintained, of the 33 cases actually treated by Lister serum, it would 
appear probable that 27, would have died, instead _ of the '4 who actually 
died, as all the other factors were as constant as it was possible for them 
to be. ' 

This Elmphasizesthe tremendous importance of the 'question, the 
difference of the life or death of twenty-four patients m thirty·three cases. 

\ 
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J. A. Glover 503 

Moreover, the serum was really polyvalent, it saved cases of Type II 
almost as unifprmly as case~ of Type I. 

The batches of Lister serum from 17 to 24 were all 6f high therapeutic 
value; I am informed by Dr. l'4acConkey that batch 17 was the first in 
the preparation of which were used many fresh strains of meningococci 
from the 1915 epidemic, collected from many sources, but largely from 
Lieutenant-Colonel Gordon at the Central Cerebrospinal Laboratory, and 
from Dr. J. A. Arkwright at the Lister Institute, a-s contrasted with the 
batches prior to 17, whi.ch had been prepared with strains from outbreaks 
prior to the war. 

Throughout 1916 th~ Lister serum continued apparently highly efficient, 
but it weakened towards the end of the year, and batches 19 to 24 having 
been used up, the subsequent batches did not give at all the same results. 

So disappointing were the results in January, 1917, that, in the third 
week of this month (just one year after its dramatic initial success), a 
change was made in the London Command from Lister serum to serum by 
Burroughs ,N eIIcome. I 

'l'his Burroughs WeIIcome serum was used in sixteen cases. Nine 
patients died, a mortality of 56 per cent. 

Of eight known Type II cases six died (75 per cent). 
A serum-made by the Pasteur Institute with strains of. meningococcus, 

supplied by Lieutenant-Oolonel Gordon from the English epidemic, was 
then tried, eighteen patients being treated with this Pasteur-Gordon serum 
in the London Command, with eight deaths (mortality 44 per cent). 

This appeared more promising than the previous results with regard to 
known Type II cases (2 deaths in,7 cases), but the Type I cases were 
very disappointing (4 deaths in 5 cases). Later batches of Lister s~rum 
were now used with varying succes's. 

During the latter part of 1917 Lieutenant-Colonel Gordon was working 
upon the question of the anti-endotoxic value of serum (vide British 
Medical· Joui'nal, January 26, 1918, and January 28, 1919), and' in 
December, 1917, he telephoned me that he had found a bat.ch of Lister 
serum, No. 47 (hitherto untried clinically), which showed good anti-en do
toxic powers, especially for Type I. 

For the next six months this serum was used with great success in the 
Command, only 2 deaths occurring in 13 cases, and of 9 Type I cases only 
1 died. 

B;;Ltch 47 Lister becoming exhausted, the serum made by the Medical 
Research Committee's Field Laboratory at Cambridge, by Dr. Griffith, 
from strains supplied by Lieutenant-Colonel Gordon, was used with 
excellent results; ·the reader is referred to the' larger number of cases 
reported by Major G. T. }VI. Hine (Medical Research Committee, White 
Paper, January 28, 1919). 

Judging by the results obtained in the Lonllon district (not on"ly with 
Loudon Command cases) the Medical Research Committee serum 

33 
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504 Dedu~tions jTom Miliia'ry Oases oj Oerebrospinal Feve1' 

approaches perfection for Type I cases, but for Type II is much less 
satisfactory: a clinical verification of what might be expected from the 
complexity of the group and from' the anti-endotoxic value of the serum 
as found in vitro by Lieutenant-Colonel Gordon. 

Reviewing the five years' cases of the London Command, it would 
appear that the results are a striking clinical confirmation of the estim~tes 
of therapeutic potency forllled by laboratory tests of the antioendotoxic 

.. capacity of the serum, as shown by Gordon's modification of Besredka's 
method. 

In the case of th.e Lister Batch 19 serum, which proved fiO successful 
in 1916, the test was retrospective, and we may quote Lieutenant-Colonel 

, Gordon's words with regard to it :--
"It . . . was to be distinguished from sera of inferior clinical value 

neither by its agglutination titre nor by its opsonin content; nor apparently 
by its power to protect against the living coccus, but solely by the fact that 
0'5 cubic centimetre of this serum' possessed the power of neutralizing 
one M.L.D. of the endotoxin of each of, the two commOlter types of the 
meningoc9ccUS.' , 

With regard to the equally successful Lister Batch 47 serum, the test 
was prophetic. ' 

0010,nel Gordon selected this batch untried from a number of others, 
because it ,possessed this degree of anti-endotoxic capacity and telephoned 
the result to me. The clinical trial was, as. we have seen, a striking 
confirmation of the accuracy of the selection. 

Moreove"', the results with the Medical Hesearch serum in the laboratory 
(Gord6n, Special Report to Medical Research Committee, January 28, 
1919), 'which indicate that this serum contains less anti-endotoxin for 
Type II meningococcus than for Type I are, I think, confirmed not :only 
by the few cases treated by it, which appear on this London COlllmand 
and chart, but by others which I have treated elsewhere, and again by ,the 
information received from other observers. 

Oerebrospiual fever, as a military disease, has somewhat lost its im-
. portance, since overcrowding ceased with demobilization, but a consider
able increase of c,ivilian cases, if not a regular outbreal~, might easily occur' 
next winter, as the number of chronic carriers demobilized must be 
considerable, and the importance of having a satisfactory laboratory test 
of the therapeutic potency of serum is of an obvious and vital importance. 

My best thanks are due to my assistants, Serjt. C. S. Barrett and CpI.. 
R. H. Piejus, for their able help throughout. 
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