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INTRODUCTION. 

IT was indeed fortunate that the initial force of the wave of cerebrospinal 
meningitis and meningococcal infections arriyed during the early stages.of the 
war, occurring as it did during that heaven-sent period of nine months' opera
tional inactivity which characterized the period from September, 1939, to May; 
1940. This period of inactivity proved valuable in se,veral ways: First, it 
enabled the hospital beds at home and with the B.E.F. (France) to be prepared 
without the simultaneous influx of wounded; secondly, it gave time to adjust 
our ideas as to the best use of sulphonamides, particularly as to dosage and as 
to the particular preparation to use. This period also saw the introduction of 
the soluble preparations to be' given intravenously or intramuscularly, thus 
saving the lives of many patients suffering from the,acute fulminating forms. 
So it was that by, the time the maximum incidence was being reached 
in France, we were nb longer dependent upon the hospital accommodation of 
our Allies, but could receive all that were sent for admission to our own medical 
units. Further, owing to the lack of wounded and maimed, there was at no 
time pressure on our hospital beds at Home and, as far as the hospital accom
modation in France was concerned, any undue pressure that may have occurred 
was relieved by unhampered evacu~tion to bases or, if necessary, to England 
without embarrassment from the air or sea. 

Another important beneficial effect of this initial period of anxious waiting 
was that in .addition to the Instructions already issued by the Army Medical 
Directorate B.E.F., it gave time for the War Office and the Ministry of Health 
to prepare and send out Instructions and Memoranda at suitable intervals, in 
which were included the general symptomatology and the latest method' of 
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2 Meningococcal Infections in the Army, 1939-1945· 
. ~ ... " 

treating tp.ese -infections and the recent decisions regarding Ithe isolation of 
contacts and the taking of throat swabs. _. - _ 

The Instructions, Memoranda from the A.M.D. an,~1 Ministry of Health, 
and ,also the lectures which were given to 'medical officers of the B.E.F. doing 
duty in forward areas, served the dual purpose. of not only keeping medical 
officers up to date but also of keeping them alive to the protean forms of onset 
of this type of meningitis. During the time the evacuation from Europe in 
June, 1940, was being completed, die incidence of this disease had fallen to 
negligible proportions and never again during the whole of the war period did 
cerebrospinal meningitis prove to be a serious cause- of ~ortality or loss of 
man-power in any region ~here our troops were engaged. 

GENERAL CONSIDERATIONS. 

,There is now general acceptance that theN eisseria meningitidis vel N eis
seria intra cellularis, popularly termed the meningococcus, having once gained 
access to the nasopharynx may remain· there dormant, causing no symptoms, 
in which case the individual becomes an unwitting "carrier". 

From the nasopharynx the organism may sooner or later invade the blood
stream and may then cause, at one extreme, an acute fulminating septicremic 
condition with ot without the involvement of the meninges or of the· brain 
substance itself, or, at the other extreme, a low-grade bacteriremia associated 
with a variety of symptoms. and physical signs lasting over a very variable 
period of time, the condition referred, to by some as a meningococcremia. Or 
again the Neisseria may rapidly attack the meninges with great force to cause 
a severe form of meningitis or perhaps a meningo-encephalomyelitis; more 
usually, however, the invasion is moderate in quality and produces what might 
well be termed the ordinary, well-known, easily recognized form of cerebro
spinal meningitis. It can be easily imagined therefore that 'according to the 
structures or organs of the body attacked either singly or in combination by 

. this organism, many clinical forms can be produced, some very puzzling and 
_difficult of diagnosis. These will be referred to in more detail later. 

The advent of the sulphonamide drugs-first in the form of sulphanilamide 
and afterwards by sulphapyridine and later' still by a series of similar com
pounds, sulphathiazole, sulphadiazine, sulphamethazine-has ~ltered our atti
tude to meningococcal infections in general and towards- the cerebrospinal 
form in particular: Previous to their use the latter had been regarded, with 
all good reason, as a dire dIsease, highly infectious, requiring immediate and 
complete isolation' and, hy its high mortality, had created a fear and dread 
among. the population almost equal to that of the plague in London' in the 
time of Samuel Pepys. The introduction of these compounds and the rapidity 
of their absorption have rendered it possible to produce and maintain a suffici-. 

. endy high concentration in the blood _ and cerebrospinal fluid to bring the 
growth and ,toxic activity of th,e Neisseria in the tissues to an end within the 
space of a few hours. Moreover, af~er the usual dosage the organism in tihe 
nasopharyngeal discharges has in the large proportion of cases become inert 
and innocuous, so that by taking a few initial precautions such as the wearing 
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R. Priest 3 

of masks by the nursing staff and by placing the patient behind screens, it has 
become possible to nurse patients in general wards with reasonable safety. This 
indeed has been on many an occasion a great boon in those instances, wh~re 
either the patient has been too ill to be moved or where isolation accommoda-
tion has been impossible.' , 

These compounds, too, have reduced the complications, sequelre and residua, 
both organic and functional, to remarkably small proportions. Especially has 
this been observed amongst personnel of the Army age-group. 

One of the greatest blessings bestowed upon medical officers in wartime 
has been the enablement to dispense entirely with the therapeutic use of anti
meningococcal serum, necessitating as it did innumerable thecal punctures. 
Nowadays, one single puncture for diagnostic purposes is the rule, subsequent 
punctures being only necessary for the relief of pressure. The abandonment 
of the use of the specific serum has also made the task of grouping the menin
gococcus isolated from tissue fluids more a matter of academic interest than 
an essential. It should not be forgotten that the' anti meningococcal serum is 
not inexpensive tp prepare and that carriage' and storage space of the 13:rge 
quantity required for an Army in the field bulk largely in the administrative 
problems of a Field Medical Store. 

In conclusion, as a result of sulphonamides, the mortality of meningococcal 
infections has been reduced and this reduction will be seen best in the Service 
age-group because they report sick early and soon find themselves admitted to 
medical units whose medical officers have been~ by means of consultants"visits, 
by official instructions and memoranda issued to all medical officers from time 
to time, kept "aware" of the likelihood that an infection may be meningococcal 
with the consequence.that, with few exceptions, the disease has been recognized 
early and the administration of sulphonamides in adequate dosage has been 

,commenced immediately. . 
This was well exemplified during the outbreak of cerebrospinal fever among 

the troops in the B.E.F. (France) in 1939-40. During the early period, when 
our own units were not ready, cerebrospinal fever patients were admitted to 
Allied hospitals in most of which they were treated by repeated lumbar punc

'tures and injections of specific serum and not by chemotherapy. As soon as 
our own medical units were ready to receive them, they received immediate 
treatment by sulphapyridine with a consequent remarkable fall in the mor-
tality rate, thus: - . , 

Death rate-for the first 98 cases was 16·3 per cent. 
Death rate for the next 92 cases was 3·3 per cent. 
Death rate for the next 31 cases was 3·2 per cent; 
and for the total of 22 I cases the death-rate was 9 
per cent (priest,' 1941). ' 

During the last period of the war patients were treated with penicillin and 
sulphonamides and later still by penicillin alone. American writers (Rosen
be~g and Arling, 1944) claim equally good results with penicillin alone as with 
sulphonamides, but in spite of this, the disadvantages of the necessary intra-
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·4 Meningococcal Infections in the' Army, 1939-1945 

thecal injections every twenty-four hours combined with intravenous drip and 
,intram.uscular administrations cannot be overlooked. 

INCIDENCE. 

Under the existing system of documentation it is impossible in a~y Com
mand at Home to obtain information regarding the incidence of cases of any 
particular disease. Patients are admitted to Military, E.M.S. and Civilian 
Isolation Hospitals and such admissions are not notified to the D.D.M.S. of a 
Command. Therefore, no computation of incidence and mortality can be 
made until the Army Record Cards (A.F.1.l220) and,the clinical records made 
~y KM.S. and isolation hospitals have been collected and analysed .. In.some 
areas overseas figures of incidence should be more easily obtained because all 
patients would pass through our own Army medical units. ' In other areas, 
however, the incidence reports would be vitiated because some of our patients 
have been admitted to medical units of our Allies. The figures which have 
been supplied to me must be regarded as entirely provisional .and cannot be 
accepted as in any way accurate at this stage. 

INCIDENCE OF CEREBROSPINAL MENINGITIS (BRITISH MILITARY PERSONNEL). 

V.K. M.E. C.M.F. B.A.O.R. 
Cases E.A.R. Cases E.A.R. Cases E.A.R. Cases E.A.R. 

reported p. 1000 reported p. 1000 reported p. 1000 ~eported p . .1000 
1939 

(Sept.-Dec.) 54 
1940 1,516 
1941 938 
1942 46Q 
1943, 238 
1944 183 
1945 237 

(to Nov.) 

0'23 
1·46 
0·49 
0·23 
0·16 
0'11 
0'23 

50 
49 
25 

0·15 
0·13 40 
0·12 19 

22 
(to Oct.) 

0·10 
0·04 
0·06 40 0·07 

(Feb.-Oct.) 

(1) In addition we have returns froin ALFSEA covering six months in 
1945 during which only one British Army case was reported. 

. . 

(2) . Owing to imperfect documentation the above figures, and especially 
those relating to U.K., may be somewhat defective. 

Deaths.-With regard to 'deaths from cerebrospinal fever there is very little 
information available. What is available, mainly for M.E. suggests that the 
fatality rate is of the order of 1 : 10. 

Deaths recorded were as foliows:-

M.E. 

C.M.F. 

B.A.O.R. 

"1942 
1943 
1944 
1945 

Guly-Oct.) 
1945 

(Feb.-Nov.) . 

Deaths 
4 
6 
6 
I 

5-

-These are called "meningitis." 

Total cases 
50 

.49 
25 
8 

40 
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R. Priest s 
_ :-, 'The incidence among troops in the B.E.F.(France) was compiled frorp. 
figures, obtained direct, from the Medical Directorate at Army Headquarters. 
The chart shows the curve of weekly incidence of the disease in ratios per 1,000 
from October 13, 1939, to April 26, 1940, amongst the troops in France com~ 
pared with the Army at Home. , For security reasons the actual numbers ha~ 
to be omitted. As expected, the curve is similar to and almost parallel to that 
for the 'general population in the United Kingdom: ' 

- TABLE ~ 

OCTOBER 1939 NOVEMBER DECEMBER JANUARY 19<OJ FEBRUARY MARCH ' API\I~ 

13 20 l7 3 10 17 14 I e 15 n 29 5 12 19' 26 2 9 16 13 I, e 15 12 29 5 '12 19 26 

!! I I' I 
Period of wery ~evere 

winter ~ther 

0 ..... -'I' I! ~ '1 . , 
A ' ,I 

" 11 \ 
li ~ 

r IV 
' . 

A • , , , 
\. • • '6 , , 

1/ 
, 

0 • , . 
\ • ~ /, 

'0 
O. , 

'0 . 
1\ J 

, 0, 
/ 

, 
,'1 " 

IJ , . .. i\ ',.., , , 

W I rv I 

, , '0 
I , 

,0 , . 
I' 9 ' ARMY AT HOME -0-

A \J 8.E.f. (FRANCE) __ 
I , , 

I -, 1\ j \ .t)-
4' j6 

V I\.. 10-

No age was exempt and in France the oldest patient was 45 and the youngest 
18. 

ONSET. 

It has already been. mentioned how varied and deceptive the symptoms and 
physical signs may be in tile very early stages of 'cerebrospinal fever and this 
was confirmed by a review of the diagnoses made by medical officers who saw 
the patients at an early stage of their illness. There were 73 "early diagnoses" 
collected from the field medical cards and these included cerebral conditions: 
meningitis 8, cerebrospinal meningitis 6, severe headache 4; meningismus 2, 
cerebral irritation 2, mental confusion 2, meningeal signs 1, mental irritability 
1, injury to head 1, N.Y.D., hysteria 1, neurasthenia 1, subarachnoid hremor-
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6 Meningococcal.Infections in the. Amiy, 1939-1945 

. rhage 1. Total 30, i.e. 41·1 per cent referable to some intracranial or cerebral 
abnormality .. Influenza 13, acute gastritis 4, gastric influenza 1, enteritjs 1, 
acute appendicitis 1, malaria 1, enteric fever 1, pyrexia ot uncertain origin 4, 

. acute rheumatism 2, muscular rheumatism 2, .general pains 2, renal colic 1, 
subacute nephritis 1, bronchopneumonia 1, bronchitis 1, sore throat 1, pharyn
gitis 1, erythema nodosum 1, dermatitis 1, epistaxis 1; acidosis 1. 

Broadly speaking, cerebrospinal fever appeared in the B.E.F. in France in 
the following forms: - . 

Severe fulminating type with rapid loss of consciousness; and in which the 
meningeal signs occurred rather .late. These patients appeared cyanosed, 
toxremic and, if vomiting had been excessive, dehydrated; if the real nature 
of condition was not .appreciated and the administration of sulphapyridine was 
delayed, a fatal termination was more than probable. . 

MODE OF SPREAD. 

All observers are agreed that the meningococcus is present in the droplets 
and discharges from the nasopharynx, including the tonsils and sinuses and 
tnat infection is conveyed from individual to individual by these droplets. 
Presumably, too, infection may be conveyed ~y means of saliva on unclean 
cups and mugs. From the literature it would appear that not one but many 
factors operate in spreading the disease. Of these, overcrowding has been 
prominent. Fairbrother (1940) thinks too much stress has been laid on over
crowding as a cause and. considers over-exertion, fatigue, the resistance of the 
individual and the virulence of the organism are more potent causes. 

Overcrowding in barrack rooms does not seem to be an important cause of 
spread for it is very seldom discovered that more than one case arises in one 
particular room or hut (Fairbrother, 1940). In the B.E.F. only one instance 
occurred amongst a collected series of 204 cases -(Priest, 1941). The congrega
tion of members of many different units in canteens, entertainment halls and 
dance rooms where there is active movement, talking, coughing, laughing and 

. sneezing must surely be a more potent source of infected droplets than in a 
barrack room where 'during the. greater part of the dark hours, the majority of 
occupants are resting or sleeping. Further, infection gained at massed meetings 
of mixed units'would render the d~sease sporadic in type,which in fact it proved 
itself' to be. 

The infection is usually spread by carriers of whom some may not com
plain of any symptoms while others have had recent catarrhal symptoms with 
tonsillitis (van Rooyen and Morris, 1941). A high carrier rate, it was stated, 
precedes an outbreak of the disease (Cordon, 1919) but it has since been shown 
that a carrier rate of 50 per cent can exist for many months without cerebro
spinal meningitis developing (Dudley and Brennan, 1934). T~at cerebrospinal 
fever becomes more prevalent during wars has been well shown by the'outbreak 
in World War I during 1915-16, again in World War 11 during. 1939-40-41. 

in America, too, cerebrospinal meningitis began to assume large propor
tions in 1943 soon after the mobilization of the nation for war. The answer 
to this complex question .seems to be primarily in the combination of. mass 
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movement and displacement of individuals reqmsIte to the formation and 
training of Service units, the organization of industry; the evacuatio~ of young 
and old from the towns to safer areas and the unavoidable mingling of non
immunes with immunes. Then follow over-exertion, fatigue, overcrowding, 
inadequate ventilation, adverse climatic conditions leading to colds, sore throats 
and other upper respiratory catarrhs which all play their parts either singly or 
together, according to the degree of susceptibility of the individual and the 
virulence of the organism, in producing the evident disease. 

With regard" to prophylaxis, it is well known that during the outbreak in 
1915-16 nasopharyngeal swabbing to detect carriers was carried out on a pro
digious scale and the unfortunate ~arriers were subjected to nasopharyngeal 
sprays, douches, inhalation of steam impregnated with chemicals such as zinc 
chloride. Early in this last war, f939-45, routine swabbing of the nasopharynx 
remained in force until the publication in February, 1940, of a War Office 
memorandum advising medical officers that wholesale nasopharyngeal swab
bings served no useful purpose. Later in the same year, October, 1940, a 
further memorandum was published by the War Office giv:ing advice regarding 
the treatment of carriers by sulphanilamide, The situation, however, regarding 
carriers, swabbing of contacts, isolation of contacts and treatment of anyone 
discovered harbouring the N. meningitidis, became so confused that the 
Director-General Army Medical Services invited certain distinguished civilian' 
members of the Profession to a meeting of Army Consultants on December 10, 
1941. At this meeting it was agreed first that a "contact" should be defined 
as one who is a close personal associate of a case of cerebrospinal fever-; 
secondly, contacts need not be isolated; thirdly, sulphonamides should not be' 
administered prophylactically and, fourthly, carrier rates should not be esti-" 
mated except for special investigations. These conclusions were embodied in 
a very comprehensive War Office Memorandum ~m June 30, 1942. 

American workers have reported great success, however, in the mass prophy
laxis of meningococcal infections by the administration of sulphadiazine in the 
remarkably small dosage of 2 grammes daily for two days (Kuhns, Nelson, 
Feldman and Kuhn, 1943). In another experiment (Cheever, 1945) 600,000 
men were given 0'5 to 1 gramme of the same drug daily during their seven 
weeks' training. ' The author concluded that 1 gramme of sulphadiazine suc
ceeded almost completely in eradicating morbidity from meningococcal menin
gitis. Ph air and Schoenbach (1945) found that ,a total dose of 2 grammes of 
sulphadiazine sufficed to eliminate the N. meningitidis from the nasopharynx, 
but they also state that sulphonamides cannot control the incidence of infection 
indefinitely .. 

In the British Army no mass prophylactic measures by means of sulphona
mides to prevent upper respiratory diseases, pneumonia and meningitis, have 
been adopted but the attention of Army medical officers was directed to the 
successful clinical trials in the American Army-in an Army Medical Bulletin 
(1944). The Bulletin pointed out, however, that these valuable observations 
should not be regarded as providing good reason for the uncontrolled use of 
sulphonamides to prevent all manner of infections. Toxic reac,tions of, and 

-----_._----
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8 Meningococcal Infections in the Army, 1939-1945 

sensitization to, these compounds were stressed, but the Bulletin did not forbid 
this means of prophylaxis but implied discretionary powers to senior medical 
officers should they at any time think it necessary to protect the health of an 
Army and to conserve man-power· at critical periods. Instances have already 
been reported where the N. meningitidis had been cultured from a swab taken 
from the nasopharynx of a patient convalescent from an attack of meningitis 
afte·r treatment by sulphonamides. The American observers quoted above 
confirmed that spontaneous cures are possible and· that there. was no correla
tion between the types of meningococcus amongst the symptomless carrier 
and those who developed meningitis. Regarding the actual sufferer, it is well 
recognized that the infection is rarely spread by patients. It is perhaps more 
convenient to isolate him but, as mentioned above,' isolation is not strictly 
necessary because practical experience has shown that if the. medical and 
nursing staff wear masks while in attendance on a patient who has been 
screened off, no harm results. If the sulphonamide is given in adequate doses; 
the nasophary~geal discharges soon yield no positive culture.· During the 
whole of the war period no instance of infection passing from a patient to 
those in attendance has been noted or recorded. Instances have occurred, it 
is true, where in spite of adequate dosage by sulphonamides, meningococci have 
been recovered from a nasopharyngeal swab (Priest, 1941). Van Rooyen and 
Morris (1941) examined 113 cases after treatment arid found 3 patients gave 
a positive swab. In these instances it is difficult to say whether these were the 
causative organisms, whether. resistant to the sulphonamides or reinfections. 

BACTERIOLOGY. 

Experience during the years 1939-45 has shown that the recovery of N. 
meningitidis by cultural methods from the blood and cerebrospinal fluid is by 
no means constant, for instance Harries (1942) reviewing 500 consecutive cases 
found successful cultures of the organism from the cerebrospinal fluid were 
obtained in 214 instances (42'8 per cent). On the other hand Copeman (1942) 
in a small series of 15 cases of the chronic septicremic form reports positive 
blood culture in 14 (93 per cent), while Stott and Copeman (1940) in their 17 
cases of the same condition recovered the organism in 3 (17'6 per cent). In an 
analysis of 204 cases in the B.E.F.(France) (Priest, ~941) 198 examinations of 
the cerebrospinal fluid, carried out under active service conditions, produced 
positive cultures in 98 (49'5 per cent). In the 98 positive cultures the organism 
was found to belong to Group I. The work of Van Rooyen and Morris (1941) 
also showed that the most prevalent organism during the outbreak in France 
was the Meningococcus Group I. At the same time Banks (1941) and Fair~ 
brother (1940) showed the Group I organism to be responsible for the outbreak 
in the United Kingdom. 

CLINICAL CONSIDERATIONS. 

In no previous war has clinical knowledge been so extensively distributed 
to all medical officers of the Army by Administrative Medical Instructions in 
the Field, by War Office Memoranda and by the Army Medical Bulletins in 
order to· supply them with the most recent knowledge rega·rding .medical, 
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R. Priest 9 

s'urgical and other subject matter. Meningococcal'infections we're not excepted 
from these publications, yet, in spite of all, so variable and so sudden may be 
the onset and so rapid the course of the infection that its true nature has 
remained obscure until perhaps tOO late, .particularly so in the fulminating 
forms. ' 

For many years it has been allowed that the sequence of events in menin
gococcal infections is primarily a rhino-pharyngeal inflammation and catarrh 
which may.at any moment lead to a septicremia. In many instances, though 
by no means all, after a varying interval the meninges of the brain and spinal 
cord became invaded. In order, therefore, to preserve a balance between these 
two equally important events, the invasion of the blood-stream and the involve
ment of the meninges, and so as to avoid undue emphasis-being placed more 
on one rather than the other, it would, seem proper to divide ,meningococcal 
infections into two main groups: I Septicremic, and 11 the Meningitic. Group 
I may be suitably subdivided into (a) acute fulminating in which no signs of 
meningitis may appear, and (b) subacute and chronic forms which may eventu
ate in meningitis at any time or may, without meningeal signs, cause many 
days, weeks, months or years of chronic ill-health with variable constitutional 
effects. Similarly Group 11 may be divided into (a) acute fulminating menin
gitis and (b) a less acute type of meningitis. The latter yields more readily to 
chemotherapy and seldom gives rise to difficulty in' diagnosis. 

There can, of course, be, no rigid line of distinction between these classes' 
and subgroups for the reason that resultant from the septiaemic state;, the 
mepingococci may become lodged in 'any single one or in a few or in: many' 
tissues and organs in the body. It can therefore be easily appreciated how 
variable the initial symptoms and signs and the severity may be. Experience 
has shown, both in France and at Home, that both the fulminating and the 
chronic bacteriremic forms have proved very puzzling and baffling'until either 
a positive blood culture or the signs of meningitis have revealed the true 
condition. Comparison with older literature. tends to show that no forms 
hitherto unknown have been reported. ' 

ONSET. . 

'Presumably, with the exception of some antecedent nasopharyngeal catarrh 
.or tonsillitis, it is not until the blood-stream is invaded (to any degree) that real 
constitutional symptoms arise. A heavy or particularly virulent infection 
will cause a sudden and fulminant onset. A less acute invasion will- give rise 
to a period of malaise leading to the ordinary form of cerebrospinal meningitis, 
and in the less acute forms still there will result a chronic septicremia of 
varying duration before the meningeal involvement (cases 10, 12). The incu
bation period. therefore of. the meningeal form must of necessity be varia,bie 
and cannot be specified in abs~lute terms. 

Group I (a) Septiccemic Types.-These have formed an interesting group. 
The acute fulminating-the malignant purpuric fever of older writers-has 
been characterized by a very sudden onset and a rapidly extending·purplldcor· 
a profuse petechial eruption .or a corribination of the two. Death has ensued 
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10 Meningococcal Infections in the Army, 1939-1945 

in some of these casesC in six hours or 1ess. In France several patients died 
before they. could be admitted to hospital. In other instances, of longer 
duration, hremotrhages wereC to be seen under the skin, under C the mucous 
membranes of the mouth and pharyngeal walls, beneath the nails, in the con
junctivre and subdermally giving rise to blood blisters on the fingers or toes. 
In these instances, unless treatment is initiated, a fatal result follows within 
thirty-six hours (Case 20). 

Encephalitic forms, as recorded by OsIer, have been encountered and were 
characterized by restlessness, confusion, cstupor, unconsciousness rapidly passing 
to coma of varying degree. Patients were cyanosed, yet pallid, breathing was 
stertorous, pulse rapid or perhaps slow, the blood-pressure was low. These 
encephalitic forms have been associated with evidences of suprarenal involve
ment; there have been recorded forms presenting mainly adrenal features 
(McCartney and Banks, 1941). Thomas (1943) thinks that the severity of the 
cases is measurable by the incidence of gross adrenal hremorrhage which was 
found in 18 out of 46 which came to post-mortem. Case 21 is interesting in 
that the physical signs at onset suggested acute appendicitis. A few hours 
after operation the tell-tale purpura and, later, the onset of some neck rigidity 
made the diagnosis <;lear. A meningococcal salpingitis has been recorded by 
Kattwinkel (1941). ." 

The actual incidence of fulminating septiaemic cases in an outbreak has 
not been recorded. In France it was impossible to estimate its frequency. 

(b) Subacute and Chronic Septic<£mic Forms.-In the past, clinical teaching 
has not .stressed these forms and in the textbooks they receive scant attention 
so that unless there is a coincident outbreak of cerebrospinal fever, c the possi-
bility of nieIJingococcal cause is likely to be overlooked or forgotten. c 

This subgroup is a very important ~ne for the reason that, as already 
c indicated, so many tissues and corgans may he attacked by the organism thus 
causing a variety of symptoms. Many such cases have been recorded. Kennedy 
(1926) was the first Army physician to publish cases of chroni,c meningococcal 
septicremia and his paper is worthy of study. The cfirst ofth~ four patients died
from meningitis after two and a half years of irregular fever. The second 
developed meningitis six weeks after the onset of fever. The third resembled 
an acute attack of rheumatic fever lasting from December to: Fehruary, whiie 
the fourth suffered from rigors nearly every day from January to March.
Three qf them gave positive cultures from the blood. Kennedy stressed that 
this chronic form is infrequently recognized. In this World War Stott and 
Copeman (1940) described 17 cases, three only, however, yielded positive blood 
cultures. They, too, noted the skin eruptions and considered the condition to 
be more common than is realized during the prevalence of cerebrospinal fever. 
Copeman (1942)' reported 'IS cases, collected at a time when men,ingitis was not 
prevalent. The blood of 14 of these gave positive bloop cultures. Thepromi
nent features were such as to. lead to diagnosis of acute rheumatic fever, sub
acute rheumatism, arthritis, influenza, P.U.O., varicella, erythema nodosum, 
rubella, muscular rh~umatism and aqIte myalgia~ 

Other authors, Canadian, American and Australian, have also recorded many 
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R. Priest 11 

instances amongst their respective Armies, so that chronic meningococcal 
septicremia should no longer be regarded as a rare disease. _ 

The onset of the illness can usually be stated fairly accurately by the patient 
causing, as it does, the symptoms of any infection such as malaise, tiredness, 
general weakness, aching in the body and limbs, feverishness, sore throat, 
sometimes definite rigors, occasional headaches. Sometimes the descriptions 
of the patients themselves are particularly apt-"groggy," "off colour," "just 
like effects of T.A.B. inoculation," "queer," "like the start of an influenzal cold." 
Superimposed upon thes~ general features there are more characteristic fea
tures, the chief 'of which are joint pains, bone pains, muscle pains, skin lesions 
and. sometimes rigors occurring in such regular periods as to resemble the 
paroxysms of malaria (Cases 3, 15, 18, 25). With every exacerbation of joint 
or muscle pairi or rigor there occurs an outcrop of "spots". The muscle pains 
may be localized to one or more groups of -muscles, causing intense aching 
and pain on pressure. The long bones, too, particularly the shins, have been 
excruciatingly tender. All joints may be involved, more commonly the knees, 
shoulders, elbows and ankles and the swelling may be periarticular or in some 

- instances there is a synovitis with effusion into the joint. The re~emblance to 
acute rheumatic fever is ,therefore very close. The associated skin lesions serve 
in most instances as a most important clue to the true diagnosis and are there
fore of special interest. The spots appear suddenly, sometimes singly, more 
frequently in crops all over the body, the majority appearing on the.1i~bs and 
trunk. They are bright pink in colour, variable in size and shape. If circular 
they are usually about one quarter of an ~nch in diameter, if oval they may be 
half to three-quarters of an inch in length and slightly less in width. They are 
raised from the general level of the skin and are tender, sometimes exquisitely, 
so that patients have often described them as blind boils. Occasionally, in the 
centre, there is seen a petechial hremorrhage. Soon t~ey begin to fade, become 
less tender and may leave a light-brown stain and eventually disappear. Fresh 
crops may have in the meantime made their appearance along with some 
exacerbation of arthritis, muscular pains or perhaps with a rigor. When the 
lesions are larger they tend to be less numerous and they may have as a centre 
a deep red or purple area, the whole being raised, indurated and tender, resem
bling erythema nodosum. In the present state of our knowledge it is probable 
that the caseS of "nodal fever" published by various writers have been, in fact, 
meningococcal. 

These types led to Kennedy'sdictum "when you see erythema nodosum, 
think of chronic meningococcal septicremia." 

Again, in the centre of the smaller macules a vesicle' may form suggestive 
in appearance of dermatitis herpetiformis or of varicella, as instanced by Case I. 
In other patients a _ punctate 'erythema is seen which has been mistaken for 
scarlet fever and rubella, while in other cases patches of erythema may be seen 
more frequently over -various regions of the trunk than over the limbs. 

In these subacute 'or chronic infections conjunctivitis, orchitis, epididymitis 
(Laird, 1944), and salpingitis have been reported. 

The temperature charts in this group exhibit many types of fever, some 

2 
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12 Meningococcal Infections in the Army; 1939-1945 

. lasting for years; months, weeks or days (Rolleston, 1919; Kennedy, 1926) and 
Cases 2, 22, 23. Irregularly remittent types, intercepted by periods of apyrexia 
have often been seen. The charts have suggested an undulant fever or a 
quotidian, tertian or quartan fever resembling malaria .. During these bouts 'of 
fever heavy perspirations are frequent. On the other hand, the swinging 
nature of the fever may suggest an acute suppurative process or, again, the 
pyrexia may be slight but persistent, while in some instances there has been 
no, pyrexia at all. Reference to the temperature charts in appended case!! will 
sh?w how variable the fever may be in many types of infection. Cases 24, 29 . 
and 30 demonstrate well how minimal the temperature may be when the con
dition is diagnosed early and, adequate treatment instituted. 

Many writers have remarked upon the smaIi effect upon the general con
stitution this chronic infection may exert and spontaneous cures are certainly 
possible (Case 8).- Yet, it should.be bonie in mind that at any moment duTing 
the course of both' the fulminating and the less acute or chroni~ forms not only 
the meninges but also the parenchyma of the brain and spinal cord may be 
attacked with suddenness and violence. Therein lies the danger in not being 
ali:ve to the possibility of a meningococcal infection before this accident 
happens. . 

The factor or factors which excite this sometimes very abrupt change from 
septicremic to meningitic form' have not been well explained by observers in 
this last Great War but it is likely to be a combination of factors which are 
thought to initiate, the acute cerebrospinal form, that is, acute upper respira
tory tract inflammations associated with adverse climatic conditions, excessive 
fatigue from any cause and sometimes trauma to the head or neck. 

Here it would appear opportune to .-refer to the skin manifestations of 
. meningococcal infection. Sometimes the infective blow of the meningococcus 
falls more on the skin, subcutaneous tissues, than on the meninges. The erup
tions and lesions are considered to be due to: (i) toxins produced; (ii) the 
meningococcus itself being responsible for macules, papules, petechire, purpura, 
ecchymoses, vesicles, ulcers and dermatomyositis; (iii) a symbiotic effect repre
sented by herpes febrilis and zoster (Mitchell-Heggs, 1942). The tendency of 
the meningococcus is to produce hremorrhagic lesions. The skin appearances 
in the acute fever are rose-pink macules - or papules, petechire- and urtiCaria 
(Case 28); petechire resembling flea-bites with or, without purpura involving 
skin, mucous membranes of mouth and conjunctivre; purpura with ecchymoses 
occur in the more acute cases, they are bruise-like in appearance associated with 
vomiting or abdominal pain suggestive 'of appendicitis (Case 23); ecchymoses 
developing into vesicles. . 

In the B.E.F. (France) cases, herpes la:bialis tended to appear early while 
zoster usually appeared later. The latter appeared to be very selective in its 
site, sometimes over the area supplied by one or more branches of the 5th 
cranial nerve, sometimes over the area of supply of the cervical plexus and 
over small areas supplied by other nerves, as seen in Case 3. More extensive 
eruptions have been reported by MitchellcHeggs (1942) who also noted the 
atypical distribution and-long duration. He also reported that in one patient 
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R. Priest 13 

herpes of mucous membrane and palate led to difficulty in feeding. Angio
neuroticredema of the chest wall is reported in Case 28. Herpes labialis appears 
very early-zoster appears about the fifth day, is remarkable for its frequency, 
its extensive distribution, atypical localization imd long duration. Herpes of 
the mucous membranes of mouth and palate may lead to difficulties in feeding. 

Group II: The Meningitis Group.-(a) Fulminating: This form has been 
characterized by its sudden onset and a common history obtained by observers 
was that the patient had gone to bed feeling well but had been wakened during 
the night by headache, rapidly becoming severe and unbearable, 42 out of 107 
cases (Priest, 1941). Vomiting soon followed and ill a very short time patients 
have been found in their beds ,or lying where they fell, soiled by their own 
copious vomitus and freces, f:old, dehydrated, unconscious or comatose. These 
patients belong to the group which are brought into hospital dead, moribund 
or in so advanced a stage that no treatment avails. It ha's been also noted that 
the skin lesions have not been so profuse or extensive as has been already 
descrihed in the fulminating septicremic types but that they are usually repre
sented by scattered petechire and purpuric areas of varying sizes. It has been 
noted too that evidences of parenchymatous involvement of brain and cord 
(encephalomyelitic form) more frequently occur in this type than in any other. 

In the dehydrated patients the temperature has been found'to be subnormal 
but after the adoption of resuscitative measures the temperature has' risen to 
hypernormal limits until adequate sulphonamide dosage has been" attained 
(vide Case 17). In these difficult cases' the only indication of. meningococcal 
involvement has been the neck rigidity with or without rigidity of limbs, passive 
movement of which causes great pain. Some of these fulminating cases in 
Army patients have presented' meningo-encephalomyelitic signs referred to by 
Banks and McCartney (1942). In their special observations these observers 
have shown that in addition to the above signs there have been evidences of 
suprarenal involvement leading to a state of coma with rapid, stertorous breath
ing, signs that have often been noted. As already indicated it has been im
possible to draw any hard and fast distinction between ,the fulminating septi
cremic and meningitic forms because they both have become apparent either 
simultaneously or the one has passed into the other with great speed. 

(b) Acute and Subacute Forms. Cerebrospinal Meningitis.-Fortunately 
this type is the most frequent because meningeal signs are in evidence from 

-the commencement and consequently diagnosis has been confirme,d by early 
L.P. and chemotherapy started at once. Usually, a history of premonitory 
illness can .be obtained and on several occasions the gradual transition from 
the chronic septicremic to the meningeal forms has been seen and the' gradual 
change in the cerebrospinal fluid from clear to hazy, turbid and eventually 
purulent in the established meningeal state .. The premonitory signs are those 
due to the blood-stream invasi~n and have already been mentioned. In the 
B.E.F. (France) histories from 107 patients showed the onset was sudden, in 
19 there were premonitory signs of- varying duration. Twelve patients stated 
that their illness followed some exercise or exertion, e.g. football or training exer
cises and digging. History of injury to the head was an antecedent in 4.-' The 

-- -.-- --- --------
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14 Meningococcal Infections in the Army, 1939-1945 

cardinal signs. of the well-established disease have been headache, vomiting and 
n~ck rigidity. The .headache is severe and has been described by patients as 
pounding, throbbing, bursting, . splitting, blinding; movement or coughing 
made it worse 

In one case headache was absent. Vomiting was as a rule troublesome and 
persistent, sometimes projectile, sometimes like that of gastritis. Seventeen 
patients did not vomit at all until they were given sulphapyridine. In a good 
proportion of cases, sweating was noted as a prominent feature. The commonest 
position adopted was a lateral decubitus with head retracted and turned away 
from the light and knees well drawn up. The mental disturbances reported 
have been drowsiness, restlessness; delirium, irritability, confusion, dullness, 
stupor, insomnia, noisiness with violence, hallucinations. Neurologically there 
has been loss of smell, complete 3rd cranial nerve palsy, ptosis, nystagmus, 
squint, weakness of external rectus of eye, facial paresis, deafness, general 
rigidity, hemiplegia, spasticity of one limb, paresis of arms, wrist drop, foot 
drop, paraplegia, monoplegia, loss of corneal reflex, local areas of anresthesia 
or of hyperresthesia. Pupils have been reported as either normal in reaction, 
dilated, small, sluggish to light or inactive. Knee-jerks have been reported· to 
be either normal, brisk, sluggish, absent or unequal on the two sides. The 
abdominal reflexes have been normal, brisk, sluggish, absent, unequal. Babin
ski's sign has been present, but not invariably so, and has been noted bilaterally 
or unilaterally. Kernig's sign has been present in a very large proportion of. 
cases but Brudzinski's sign has been observed less frequently. Retention or 
incontinence of urine and freces have been noted. The above reflexes and 
signs have exhibited much complexity in combination and they have been 
observed to alter much from day to day. Herpes labialis and zoster have 
already been mentioned, likewise the skin eruptions. The 1)1eningococcus tends 
to produce hremorrhagic lesions and epistaxis has been reported, sometimes 
severe. The subconjunctival, subungual and submucous hremorrhages have 
also been mentioned above. Concurrent with the well-established disease, acute 
pharyngitis, tonsillitis, Qanjunctivitis. (Cushing, 1940), arthritis of shoulder, 
elbow, ankle, wrist and occasionally with effusion into the joints (Case 25) have 
been reported. Hiccough has been noted as a troublesome symptom. 

Instances of pleuriti~ pain (Cases 4, 5) have been recorded but no permanen~ 
cardiac lesion such· as pericarditis or endocarditis has been stressed in the 
literature. The spleen has been reported to be enlarged by some authors but 
a palpable spleen is unusual. The liver likewise has seldom been enlarged. 
Traces of albumen in the urine, also hrematuria have been noted. Sugar and 
acetone bodies have been found in the urine of comatose patients, leading to a 
diagnosis of nephritis in the former, and diabetic coma in the latter. The 
occurrence of two attacks of meningococcal meningitis' in the same patient 
within a short period has been recorded by Edwards (1944) in a West African, 

.although this patient had received a course of 35 grammes sulphapyridine 
given intravenously and intramuscularly. Post-mortem disdosed a superficial 
abscess over the temporal lobe from the pus of which a direct smear showed 
meni·ngococci. 

·1 
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R. Priest 15 

The diagnosis is confirmed oy recovery of the Neisseria from the blood or 
. cerebrospinal fluid. No large-scale statistics have been published ~s to the 

frequency of the isolation of the organism from the blood, but all reports show 
that its isolation is by no means certain even in the fulminating and acute. 
forms. The same has applied to blood cultures from the less acute and chronic 
forms. It is interesting to note that Muir (1919) and Kennedy (1926) obtained 
a positive blood culture by puncturing the centre of a papule (vide Case 19). 
Mitchell-Heggs (1942) affirms that a smear obtained by gentle friction over the 
petechice, purpuric lesions or vesicles, may show meningococci on direct micro
scopic examination even when the blood culture is negative and nearly always 
when it was positive. In Kennedy's case the blood was also positive. Stott and 
Copeman (1940) believe that although the isolation of the meningococcus from 
the blood is the only certain method of diagnosis, the chronic septiccemic form 
IS so characteristic that bedside diagnosis is simple· (Case 14). Dickson et alia 
(1941) are of the opinion that in spite of all precautions and special methods, a 
positive result is largely a matter of chance. 

In the well-established condition of cerebrospinal meningitis a turbid, thick 
or purulent cerebrospinal fluid under increased pressure has been a very'con
stant feature and in some instances the fluid has been so thick and viscous that 
it could not be withdrawn through a .needle. The fluid has shown an excess 
of polymorphonuclear cells and the presence of the Gram-negative Neisseria 
has been found in the stained film far more frequently than its recovery by 
culture. In those chronic meningococcal s·epticcemic states where the onset 
of meningitis has been gradual (Case 9), the transitional stages from hazy to 
thick and purulent were noted· 'as the disease progressed. The hazy specimen_ 
has shown a preponderance of lymphocytes to be followed soon by the ascen- ' 
dancy of the polymorphs. The polymorphs have reached 50,000 or more per 
c.mm. In Cases 13 ~nd 24 which were instances of the septiccemic phase and 
whose sole neurological symptom was headache in the latter and headache and 
numbness of fingers in the former, meningococci were recovered from both the 
blood and cerebrospinal fluid. In Case 15 there was only slight stiffness of neck. 

As with the blood, cultures of the Neisseria from the fluid have been equally 
inconstant, e.g. in Fairbrother's series _(1940) of 51 cases in the Western Com
mand from only 23 was the meningococcus recovered and all were Group I. 
Protein content has been invariably increased while, the chlorides have been 

, diminished. The literature shows that the blood-counts show an enormous 
increase in totalleucocytes, e.g. up to 52,000 per c.mm. (Cushing, 1941) with 
a high relative increase in polymorphs. On the other hand Stott and Copeman 
(1940) report a leucocyte count of 7,000 with polymorphs at 70 per cent with 'a 
positive blood culture. The erythrocyte sedimentation rate, when recorded in 
the literature, has very nearly always been raised. 

I 
DIFFERENTIAL DIAGNOSIS. 

Some of the 'conditions with which meningococcal infections have been 
confused have already been indicated, such as influenza, rubella, scarlet fever, 
chicken-pox (Case I) and dermatitis herpetiformis. The resemblance, however, 
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16 Meningococcal Infections in the Army, 1939-1945 

has been superficial only, and an accurate history and more careful clinical 
examination would have avoided these errors. Similarly, these infections have 
received diagnostic hlbels of enteric group. Endocarditis of meningococcal 
cause with permanent damage has not been recorded hut it is allowed that the 
meningococcus cari become implanted upon an endocardium already damaged 
by more common infections. Clinically, the close similarity of meni~gococcal 
infection to subacute bacterial endocarditis has been noted. The mimicry of -
acute rheumatism has led to many mistakes, especially when arthritis has been 
a prominent feature. Ob~ervers agree that salicylates are not specific ill their 
action -as is the case in rheumatic fever (Case 15). It has been shown that' 
sulphonamides have an immediate and rapid effect upon the meningococcal 
form of erythema nodosum (Case 6) which serves to differentiate it from that 
associated with rheumatic fever and tuberculosis. The chronicityand irregu
lar nature of the fever h~s suggested latent tuberculosis and likewise, if of 
undulant character, an infection by Brucella melitensis or abortus. Patients 
passing rapidly into coma with sugar and acetone in the urine have been en
countered (Ward and Driver, 1940; Priest, 1941) but lumbar puncture has shown 
the true cause of the coma. The same procedure' has on occasions served to 
distinguish between a Neisseria infection and a subarachnoid hremorrhage. The 
likeness to malaria because of almost regular periodicity of a raised tempera
ture, sometimes with rigors, has been noted by many observers (Crawley, 1942; 
Kilham, 1942; Priest, 1942) (Cases 15, 18, 25). The failure of quinine in con
trast with the immediate success of sulphonamides in bringing the fever to an 
end has beeIl well shown (Case 15). ( . 

Several cases have been reported where the symptoms, signs and course of 
meningococcal infections have resembled those of trench fever (Stott a,nd Cope
man, 1940; Priest, 1941) even to termination in meningitis. Splenic enlarge
ment,reported to be frequent in trench fever, has not· been the case in meningo
coccal septicremia. During the years .1915-17 trench fever and cerebrospinal 
fever were concurrent and as the incidence of the chronic septicremic states is· 
known to increase during an outbreak of cerebrospinal fever it is conceivable 
that in those years some of the trench-fever cases were in' fact instances of 
meningococcal infections (Bull. of War Med., 1942). It is worthy of remark 
also that in discussing the differential diagnosis of trench fever (Trench Fever, 

. 1918) meningococcal septicremia is not referred to. 
Finally, intermirigled with the cerebrospinal-fever cases in the B.E.F. 

(France) there were instances of other cerebral conditions resembling cerebro
spinal fever in its early stages; these included meningism, encephalitis lethar
giCa, encephalitis associated with rubella, lymphotic meningitis, tuberculous 
and pneumococcal meningitis, concussive and. post-traumatic states. Fortu
nately all these conditions suggested to medical officers the necessity of a 
lumbar puncture to establish proper diagnosis. 

SEQUELJE. 

Owing to the necessity of clearing. the hospital beds it was impossible to 
follow up patients, especially those who showed some residuum of the infection . . . 
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R. Priest 17 

in the form of deafness, strabismus, facial palsy, paraplegia and monoplegia. 
But it was early realized that as many patients as possible should be kept in 
France to complete their· convalescence. In February, 1940, the General Hos
pitals at the Base (Dieppe) were instructed by the Medical Directorate H.Q., 
B.E.F., to send their patients convalescent from cerebrospinal fever to No. 1 
Convalescent Depot which was situated near Dieppe in ideal surroundings. In 

. this way it was possible to observe a small series of 50 convalescents. These 
men were seen weekly. Convalescence was rapid. Of the 50, three men com
plained of. troublesome headache for a little while ,and a few complained of 
pain at the site of the lumbar puncture. However, these few, aided by the 
example of those who were progressing to a perfect recovery, also got well and 
eventually returned to duty. Up to 1939, ~erebrospinal fever was, with good 
reason, regarded by all as a terrible and fatal disease until the advent of chemo
therapy. The picture was soon completely changed. In the Commands at 
Home, Army medical officers had been advised to exalt arid stress the the ra
peutic efficiency and certainty of the sulphonamides to their patients as soon 
as they were well enough to understand, and to reassure not only them but 
also their relatives and friends from the very commencement, either orally <?r 
by letter,. that the outlook in the great majority of cases is now no longer 
despairing or hopeless but rather. that the prospect of return to former health 
is good. Should some complication such as deafness or facial palsy remain, 
reassurance was still the policy, for it is known that some of these sequelre are 
transient (Cases 22, 27). It was early learnt that it was a mistake to allow these 
recovering patients to go to their homes on sick leave where perhaps ignorant 
and misplaced sympathy not only retarded a man's recovery but also brought 
about some added psychological state. The rule in Commands was that 
patients from Military Hospitals were transferred to suitJa,ble convalescent 
homes (British Red Cross and St. John) where they were seen by Army medical 
officers in conjunction with the civilian practitioner in charge. Reassurance 
and encouragement were continued and in due course patients were transfer~ed 
to the Military Convalescent Depots where they, along with hundreds of other 
men who were being reassured,. were encouraged and rendered fit to return to 

~~. -
Consultants in Commands at Home found great difficulty in following up 

cases and it has not yet been possible to ascertain statistically how many men 
were invalided from the Army for some disablement directly due to meningo
coccal infection of the brain or meninges, e.g. paraplegia, monoplegia, bilateral 
deafness, etc. and how many men ended their Army service in a psychiatric 
unit or were invalided for some psychiatric condition. Unless very carefully 
handled by thorough but .not too frequent examination and unless constant 
reassurance is given, some psychiatric sequela, commonly hysterical, has been 
produced.' . 

TREATMENT. 

During 1939-40 in the B.E.F. (France) the drug used was sulphapyridine 
throughout, either by tablets or the solu~le form made up in ampoules ready 

\ , 
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18 Meningococcal Infections in the Army, 1939-1945 

for immediate intravenous or intramuscula~ injection. In the early prevalence 
of cerebrospinal fever no standard of treatment had been laid down and medical 
officers were giving the drug in varying doses according to the circumstances 
of the individual case. Some medical officers were following the dosage recom
mended by Banks (1939). On January 31, 1940, a memorandum from the 
Medical Directorate H.Q., B.E.F., was issued advising all medical officers with 
the Force as to the uses and dosages of sulphonamides in general and of sulpha
pyridine in particular. This memorandum also stated that the combined use 
of ap.ti-serum and chemotherapeutic agents does not appear to enhance the 
value of the'latter, but that if a medical officer wished to give serum, the intra
venous and intramuscular routes should be used. Eventually, however, anti
serum was discarded entirely. Th~ dosage advised in this memorandum was 
2 grammes by mouth immediately, followed by I gramme every four hours" 
night and day for a period of thirty-six hours and thereafter I gramme three 
times a day for three or four days. If vomiting persisted I gramme was to" be 
given intramuscularly every four hours with change to the oral route at the 
earliest opportunity. The doses suggested above were merely a guide and in 
se,vere fulminant cases it sometimes became necessary to give the drug intra
venously. There were no fatalities reported from agranulocytosis in France 
although instances were reported of the granular white blood cells falling to a 
Iow level. Medical officers were advised to have leucocyte counts made weekly 
and if the leucocytes fell to 3,000 per c.mm. sulphapyridine ~as to be withheld 
and intramuscular injection of sodium pentnucleotide given. Cyanosis with 
sulphapyridine at first made medical officers somewhat chary of continuing the 
drug but the" memorandum quoted stated that cyanosis per se was, as" a rule, 
no bar to the continuance of sulphonamides. In the B.E.F. the maximum 
dosage for one patient was 81 grammes over a period of ten days and the 
minimum 14'5 grammes over a si~-day period. The average dose per patient 
in a series of 191 cases was 34'4 grammes over a period of 7'9 days. In no 
instance was real idiosyncrasy to sulphapyridine ilOted but in a few cases a 
scarlatinal or morbilliform rash was seen and sulphonamide fever was noted 
occasionally. " 

As the war progressed sulphathiazole became the drug of choice in Army 
units although later stilI some Army medical officers preferred the even newer 
preparations, sulphadiazine and sulphamethazine; all had equal success in 
rendering the meningococcus inactive in similar dosage. 

It has already been mentioned that penicillin has proved equally successful 
in the treatment of meningococcal meningitis. To those few individuals who 
have been found to be susceptible to sulphonamides while undergoing treatment 
for sOIile other septic conditions, the administration of penicillin would be a 
necessity rather than a choice. Finally, it was soon learnt in France that the 
earlier in his disease-<;erebrospinal m,eningitis-t~~ patient ,received adequate" 
treatment by sulphonamides, the" better the result. Thomas (1943) is very 
emphatic: "If all patients could be diagnosed and treated at the onset of the 
first symptom it is my firm belief that .the mortality would be reduced to zero." 
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Case I.-Aged 32. January 19, 1942. Bad cold five days ago, headache and shivering. 
Two days later spots like pimples appeared on legs. Herpes. labialis .. Sore throat and 
general aches and pains. On examination: Papular and vesicular eruption on legs, 
buttocks and back. Heart, lungs, abdomen and C.N.S. n.a.d. T.- 102·6 to 103'6 and 
IOZ'2 on successive evenings. Sulphapyridine started January 22. Two tablets four
hourly. Rapidly responded and soon f~lt quite well. Total 693 = 10·5 grammes. He 
was sent to'hospital labelled "chicken pox." Temperature chart attached. Meningococcal 

. septic;emia. 
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C;ase 2.-Aged 26. January 17, 1942. November 2, 1941, suddenly ill with pains in 
legs, arms and shoulders and high fever. This lasted for a week, improved, went on leave 
and had occasional feverish attacks. Admitted on December 13 and continued to have 
periodic fever. With the fever, headache, rigor and sweating and felt quite well in 
between. Suggestive of m!llarial attack. Pain in splenic region. December 27. Scattered 
erythema seen on abdomen and tend'er spots like erythema nodosum on legs. Two blood 
cultures negative. Leucocytosis highest 22,000 during attack; 8,400 in between. KS.R. 48. 
Urine n.a.d. No malarial parasites in films. No response whatsoever to quinine hydro
chloride. Two courses-one 90 and the other 80 grains total.' Jariuary 16, 1942. Sulpha
pyridine given four' table:t1S four-hourly, gradually reduced, total 22 grammes. 
Convalescence and recovery good. Temperature chart quartan malaria. (R.M.!., 1942, 

,2, 129.) 

. Case 3.-Aged 26. February; 18, 1942. Pain in epigastrium and lower ribs"':"'worse on 
coughing for past week. Febi:uary 22 six or seven discrete patches of vesicular rash, 3d. 
piece in size, on left arm~ three or four vesicles in each patch. Diagnosed'Zoster. February 

- 23: Red, raised, erythematous spots on right arm, not vesicular. Crops of these coincided 
with slight feverish attacks. No rigors but sweating marked; Feels ill with fever, well 
in between. Two blood c~ltures negative. Leucocytes 9,150. E.S.R. 20. Polys. 54 per cent. 
Irregular fever till March IS. Sulphapyridine 20 grammes over nine days. Discharged 
convalescent March 28. Responded immediatelY: 

Case 4.-Aged 41. March 20, 1942.' One week ago had cold with pain in chest-: 
gradual increasing loss of use of legs two days ago, headache severe, semicomatose. T.I02.' 
Cyanotic, pale face. P.64, R.26. Pupils small, no light reaction. Ptosis R. and L., limited 
eye movements. Arm jerks negative. Abdominals present. 'K.J.s and A.J.s increased. 
Clonus present L: and R. Plan tars extensor. Neck stiff. Kernigs' present: CS.F. pressure 
increased, turbid. Polys. 90 per cent. MeniJ:.\gococci seen in smear culture after seven days 
gave meningococcus Group I. Both legs spastic paraplegia. Semicomatose, sweating 
heavily. No response, to sulphapyridine or soluseptasine I.V.-and I.M. W.B.C.} 7,350. 
Polys. 88 per cent. Died March 21. ' C.S.F. with spastic paraplegia. ' One other case seen 
in B.E.F. (France). ' ' 

Note: A typical onset resembling pleurisy. Well advanced before sulphonamide' 
treatment commenced. 

Case 5.-Aged 18. March 23, 1942. Pain in R. chest for past fourteen days suggestive 
of pleurisy. Did not look well. No physical ~igns in chest. X-ray negative.· T:99. 
March 27:Erythema nodosum L. leg T.l02·2. March 29: Erythema nodosum R. leg 
more .extensive than :J;.,,; malaise, ,headache and low irregular fever continued. E.S.R. 60. 
Leucocr.tes 8,700. Pplys.58. Blood culture negative. April 9. Rash on anus 3 in. x 2 in, 
erythema areas, raised, tender. April I I: Sulphapyridine 26Yz grammes over six days. 
Good and rapid recovery. ' 

Note: Onset suggested pleurisy. Erythema ~odosum. 

Case 6.-Aged 26. April 2, 1942: "Vincent's" infection of throat in January. Seven 
days ago "influenza" with sore throat. No previous rheumatism. Multiple, localized, 
raised, tender, indurated areas of erythema, 1l0dosum over part of both legs. Tonsils 
quiescent. Stiffness R. knee. No effusion. Sod. salicyl. W.B.C. 4,150, Polys, 52, ,Post
nasal swab meningococcus negative. E.S.R. 41. April 6: Sulphapyridine given to 12th. 
Erythema cleared up at once. E.S,R. 19. April 6: Blood culture sterile. 

-
Case 7.-Aged 22 •. March 18, 1942. Four days ago malaise and pains in joints. Two 

da ys later painful swellings of joints., March 18:: Pain in both knees and ankles, R. toes, 
R. fingers. Swellings seen on arms, feet, legs and chest. :3 to 5 cm. in size, red at periphery, 
and purpuric in centre. Firm, very tender and painful freely move,able over tissues 
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beneath. T. varies 99-102. Heart n.a.d. Tonsils actively inflamed .. Lesions very sugges
tive ,of meningococcal infection. Blood culture impracticable. W.B.C. 11,200. Polys. 
75 per cent. March 20: Sulphapyridine total 26 grammes over nine days. Rapid response . 

. Discharged April 2 to Convalescent Home. Over one indurated area there was a small 
vesicle. Case shows erythema nodosum with purpuric vesicular. elements. 

Case 8.-Aged 27. April 22, 1942. Felt ill for seven days and noticed lumps on his 
legs. Later felt stiff and could not walk. Knee-joints ached and legs felt tender under 
lumps. Neck felt swollen and stiff and painful in occiput. Noticed two small lumps 
on arms. Throat not sore, tonsils removed six months ago. Throat swab yielded 
meningococcus Group lI. Agglutination test for meningococcus negative. Blood culture 
negative. W.B.C.5,900. Polys. 62. Lumps tended to become confluent. T.99·6. Frontal 
headache. Slight pain in neck. E.S.R. 70. April 28: All skin lesions faded away. 
Patient's serum did not agglutinate to meningococcus obtained from throat. Lugol's 
iodine and cale. lactate. May 5: E.S.R. 43. May 17: No skin lesion, no fever, throat 
swab negative. E.S.R. 38. Sulphapyridine not given. Example of spontaneous cllre. 
E.S.R. on discharge 18 (June (i). -

Case 9.-Aged 25. May 1I, 1942. May 11: Occipital headache and giddiness .. 
,Admitted to C.R.S. for five days and returned to unit quite well. Headache and giddiness 
recurred on May 25 and admitted to hospitaL- T. 99. Flushed. No neck rigidity. No 
Kernig.. June 5: Blood culture ~ave meningococci (atypical). June 7: L.P. fluid under 
slight pressure, meningococci not grown. Clear, fluid. Cells 14 (Iymphocytes mainly). 
Fever irregular since admission. No rash or spots. Sulphapyridine 20 grammes. Head
ache disappeared, rapid convalescence. Example of septic::emia with meningeal irritation 
but not sufficient infection to' cause purulent fluid. Similar case in France. If sulphona
mide had not been given he might have developed cerebrospinal meningitis with purulent 
C.S.F. 

. Case 1O.-Aged 24. May 22, 1942. On May 22 complained of persistent headache 
and later stiffness of legs. May 23: Blotchy rash on arms and thighs which soon faded. 
Also sore throat and pains in neck. NO'vomiting. Has felt shivery several times and has 
sweated a lot. Headache is _worst symptom. No abnormality noted in C.N.S. except 
K.J.s and A.J.s were not obtained. May 29: T. 102, pharynx congested. May 30: Still 
febrile, headache, K.J.", and A.J.s obtainable. May 31: Headache much worse, neck stiff. 
L.P. 6 c.c. normal-looking fluid. June I: Throat swab. negative for h:emolytic streptococci. 
Leucocytes 12,000. Polys. 74 per .cent. Blood culture negative .. C.S.F. no cells, no 
organisms. June 6: Headache present, sweating t;Uuch. Erythematous nodules keep 
recurring on limbs, fever continues, remittent in·type. June 6: Evening headache severe. 
Neck rigid. Kemig positive. L.P. 25 C.c. opaque, light yellow fluid, slight pressure 
increase. Cells one polymorph; culture gave meningococci. Drowsy. M & B 693 given, 
33~ grammes. Responded well and discharged to Convalescent Home July 3. An 
instance of chronic septic::emic form from May 22 to June 6 with headache, joint and 
muscle stiffriess and recurrent rash and then meningococcal-meningitis. 

Case Il.-Aged 24. June 17, 1942. June 17: Sudden onset, started with cold. Throat 
sore T. 100. Shivering, headache, pain in back, sweating, thirsty. June 18: Pains in 
legs. June 19: Headache persistent, neck stiff, spots on hands and feet, wrist-joints 
aching. T. 100 .. Large blotchy spots ~ in. to ~ in. diameter on thenar emip.ences, 
on forearm, soles and inner sides of feet. Slightly raised, not tender. June 24: Afebrile. 
Blood culture negative. W.B.C. IS,900. Polys. 61. Throat swab for meningococci 
negative. June 2S: Much, the same. Sulphapyridine 13 grammes-cleared .up at once. 
Discharged to leave. An officer patient. Fairly typical septica:mic form. 

, . 
Case t2.-Aged 35. July 19, 1942. Started suddenly July 19 with shivers, headache, 

pain in neck. very limp and weak. July 20: T. 104. Throat injeCted. Blood film, no 
malarial parasites. W.B.C. 14,200. Polys. SO. A number of red spots, small, over 
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tfunk, flan.ks and thighs. July 21: Feels well , spots gone. July 22: Evening rise of 
temperature 10 104'4 feels ill, headache occipital, shi,'ery feeling. ncw crop of spots all 
oyer body. July 23: Marked neck rigidity . T. 102'8, sc \'erc headache, Kcrnlg positive. 
L.P. pressure increased, slightly turbid C.S.F., 1,150 cells, polymorphs, film showed Cram
negative diplococd. Incubation gave growth of Gram-neg'lIivc diplococci which died on 
subculture. Sulphapyridine 3i grammes ov~r four :md a half days. Rapid response. 
August 2: L.P. clear fluid norma1 pressure. Convalescence rapid. 

Note: Example of septiaemic form passing to meningeal form. 

, , 

CAS"; 12. 

Case I3.-Aged 29. August 12, 1942. Two months previously had two attacks 
generalized limb pains, rash on arms and legs; reddish spots, some small, others on thigh 
were large, raised and tender. Complained of headache, aching over sacral area, pains 
in limbs and pains in R. chest for two d:I)'S. H eadnche occipital comi nlloll!', mmelimes 
severe. Limb pain seems in the muscles. Pain in chest in region of 5th costal cartilage, 
not affected by breathing. Sometimes numbness and tingling of finger~. T. 100·4. P. 86. 
Rash macular, varying sizes from pin.bead and larger, plum red, extensor aspect arms, 
inner su rface mid-thigh regions, round t"ach ankle, few beneath each clavicle, one large 
arca ovcr upper region L . .sternomastoid. C.N.S. no abnormal physical signs. Heart 
healthy, lungs also. Over 5th right costal cartilage is a definite swell ing, nOl discoloured, 
I ~ in. circular, tender on pressure. L.P. sl ightly turbid fluid, pus cells show Gram
negative diplococci. August 12: Blood culture grew Gram-negative (hplococci. 'V.B.C. 
12,000. Polys. 80 per cent. Sulphapyridine 31 grammes over seven days (August 13 to 20). 
August 3 1: Prontosil 31 grammes in seven days. \V.B.C. 3,800. Prontosil stopped. 
September JO: \V.B.C. 10,000. Organism = Grollp n Meningococcus. Responded well. 
This case shows a long-standing me-uillgococcremia with organisms f'ecot.'cred from both 
blood and CS.F. The irregular fever settled down after prontosi!. All pains, headache, 
rash and swelling over rib di sappeared completely. 

Case 14.- Aged? July 2J (approx.), 1942. One week before admission he had a 
throbbing pain in L. shoulder and upper arm, soon passed. The day before admission 
pain recurred and he did not feel well generally. fIe Thought he ""as developing meningitis 
but why he thought this he could not explain. His neck was a bit stiff. On July 28 
lemperature was JOr F. and his chart showed sl ight elevations for two or three days 
previously. T ypical rash of meningococcal septicremia present on forearms and lower 
legs and scattered o\'er body. 11 was polymorphic. macular, papules or maculopapules, 
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a few of which had heemocrhagic centres. In addition two or three deeper subcuraneous 
mxles with reddened surface, must typical on forearm ; these were lender. No polyarthritis . 
Blood culture taken when fever was 103 was sterile. Sulphapyridine staned, response 
rapid and dramillic. Dose not stated. Cli nical appearance and history characterisTic. 

Case IS.- Aged 25. November I. 1942. Yeslerday pains ill head and weakness in 
both legs, hot ami cold feeling:, nausea. shivering fits. Has heen ill Syria. In U.K. since 
July, 1942. Irregular fever. herpes labialis. No meningococcal or malarial signs. Spleen 
not palpable. Lungs clear. No~'ember 8: Sore throat, pain and stiffness in wrists, knees 
and ankles. L. tonsil ~<;Iightly inflamed. Heart and lungs appear normal. Sod. sal. g iven 
with no effect. November 9: Pain in knee.joints. November 11: Rose spots on Jegs-
intermittent pyrexia. ? rar·bitc fever ? sandfly fever. Blood fi lm no malaria parasices. 
Agglutination for enteric group and abortus group not posi[j\'c. Urine culture nit grown. 
W.Re. 2(,000. Polys. 63. Novcmb~r 13: Shivering, IIlOTe spots on legs and ahdomen, 
interminent fever. Clim'cally a remarkable resemblance to malnria. Irregular fever at 
first and then senling to an almost regular quartan periodicity. Leucocytes fell to 6,000. 
Polys. 61 nearly at cnd of sulphapyridine course. Blood cultures negative. C.S.F. normal, 
November 19. Published in n.M.,. 

Note: Chart resembles malaria. 

CASE 15. 

M 

;; 
;; 
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Case 16.-Aged 37 . . No'lcmber 23. 1942. Admitted unconsciolls h;J\'ing complained 
of headache and giddiness in morning. T. 101. Petechial rash body, arms, legs. Petechial 
h.ernorrhages beneath .finger-nails and beneath toe-nails. Sulxonjunctiva] hremorrhage 
L. eye. Neck very rigid. Ketnig marked, photophobia. L.P. 7,500 poly morphs. Protein 
450: . Film:' show Gram-negative diplococci; culture, pure growth menillgococci. Sulpha
p),mhne glVen LV. and I.M. at once and later oraH),. November 24: Still unconscious. 
November 25: Conscious but completely deaf. November 27: h<emorrhages as on admis
sion. November 30: Better--<::an hear a little. Decembcr 2: Pain in arms and shoulders; 
legs painful on movement. Pupils rca'et normally. All tendon reflexes increased equally. 
Planrars flexor. December 9; Somc headache and dear L. ear. L.P. repeatcd, clear fluid, 
7 eells/e.mm. December IS: Getting up. T. normal since Decemher 5. Total 
29 grammes sulphapyridine. 

Note: A case of C.S.M. with subjllngual h;nnorrhages fingers and toes and stlb
conjunctival h:nnorrhage. 

Case l7.- Aged 34. November 25. 1942. Admitted unconscious having complained 
earlier of pains in legs, head and stomach, vomiting and feeling cold all day before. Pallid 
and cyanosed, small pupils, marked photophobia. rigid in epigastrium region-pulse feeble 
at 40 / min. Kernig not present. Epigastric muscles seem rigid and painful. On .admission: 
Lies flexed and lllleonsciolls- restless- pctcchial rash arms, legs and abdomen. Pulse not 
felt at either wrist, cold and clammy. Feet and hands vcry cold. Incontinence of bowel. 
Neck rigidity present-Kernig present. Heart feeble action, rate 80. Temperature sub
normal 97. L.P. very turbid under pressure, cells 18,000 C.mm. protein 900, chlorides 
630. Film intra and extracellular Gr:lm-negative diplococci, culture yielded pure growth 
of meningococci. Blood culrure sterile. Sulphapyridine T.V. aod l.M. with l.V. saline 
drip. Retention of urine; catheterized. November 27: Became conscious and complained 
of headache. Neck rigidity slight. November 30: Doing well. Retrograde amnesia 
otherwise no abnormal neurological signs. Abscess L. arm at site of LV. injection; 
incised and the temperature dropped. Febrile portion of illness ftom November ~O due to 
t.his abscess-Staphylucoccus aureus formation. Total sulphapyridine 10 grammes LV. and 
12 grammes orally = 22 grammes. Case exhibiting 110 fever 1"n association with meningo
coccal meningitis but temperature rose after resuscitation methods. 

Case 18.-Aged IS1o. February IS, 1943. On February 10 had frontal headache, 
shivery feelings, no ,'omiting, no ' pains. On admission covered with red macules on arms 
and trunk. Throat clear, heart and lungs healthy, spleen just palpable. X-ray chest 
nil abnormal. T. 101-102. February 21: Macules fading. spleen not palpable. 

; 

; 

, ; ; 
; , ; , ! 
; , , ; ! i 

CASE IS. 
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February 23: In evening fever returned and· a further crop of papules surrounded by 
zone of erythema appeared., Spleen easily palpab~e. Very tender over L. tendo Achillis. 
The rash situated on trunk and legs. Blood culture gave copious growth of meningococci. 
February 26: Further sharp rise of temperature with a fresh crop of spots, flat papules 
with surrounding erythema. No rigor. No neurological signs. Sulphathiazole started. 
Other agglutinations T(H) 1/25. A 1/500. Abortus group negative. W.B.C. 15,000. 
Polys. 60. Sulphathiazole 15Yz grammes; Convalescence established. Temperature chart 
resembled malaria of tertian character. 

Case 19.-Aged 29. 'February 18, 1943. Pain in ankles. and knees sixteen weeks 
before admission, flitting from joint to joint. At same time tender red swellings size of 
pin's-head to a shilling had appeared in crops every two or three days .. These .persisted 
for a few days and then faded away. He had managed to carry on. Two weeks before 
admission had ·pains in elbows and wrists. No 'swelling of joints. Rheumatic fever at 
6 years. Tory.sils removed at 8 years. On admission; pale, unhealthy. T. 101·4. P. 112. 
Tender red .area size of p.alf-crown flexor surface of forearm. Nothing abnormal found 
in any system. Urine normal. Progress showed completely itregular fever. Sweating 
profuse when febrile. Crqps of skin lesions tended to appear with each spell of fever. 
Skin lesions were small raised erythematous macules, sometimes' with petechial centres 
2 to' 10 mm. in diameter, mainly on limbs and trunk. On one occasion a group of macules 
on R malleolus had vesicular centres. Lesions lasted two or three days and disappeared. 
Nodules also appeared, intensely tender mainly over tendons near a joint and over sub
cutaneous bony surface. April 15: W.B.C. 7,000. Polys. 56. Hb: 80 per cent. RB.C. 
4,400,000. May 3: W.B.C. 16,000. Polys. 73. Blood cultures April 6, April 15, May 3, 
May 5, May-6, May 7, May 8 all negative. Blood taken during febrile phase. Urine 
showed trace albumen. Culture taken from a skin lesion May 8 showed a few Gram
negative diplococci but culture sterile. Sulphapyridine started May 8._ Rapidly cleared 
up and became fitJor discharge May 22. Total sulpha-drug 30 grammes. An example 
showing four and a half months' irregular fever' with skin lesions. Characteristic of 
meningococcal septicrelllia. 

Case 20.-Aged 22. March 24, 1943. Well until morning of 24th-complained on 
. waking of backache, aching spreading to limbs. Evening temperature lOO. ~ome head

ache during day with nausea but no vomiting; Felt as if she had a chill. On admission 
felt hot, T.' 104° F. Pulse rapid, flushed appearance. All reflexes present and equal, 
plantars flexor, no Kernig. Heart, lungs, abdomen nil to report. Cranial nerves normal. 
March 25 purpuric rash with ecchymoses early (3 a.m.) morning spreading over whole 
body, increasing in intensity. Temperature 97. 9.30 a,m. pulse 120, dull ache in limbs, 
purpuric rash now extensive. Hremorrhage beneath mucous membrane of throat and 
posterior pharyngeal wall. Spleen just. palpable. Blood: RB.C. 5,.100,000; W.B.C. 4,500. 
Polys. 33'. No clot 'formed in three hours, culture none reported. 12.45 p~m. sudden 
collapse and died. P.M. Heart showed slight vegetation mitral valve. Small hremorrhage 
below aortic valve beneath endocardium. Spleen 230 grammes, firm. Suprarenals R. 109. 
L. 89, medulla of both intensely congested and h:emorrhagic but suprarenal anatomy not 
disturbed macroscopically; congestion.of cortex. C.S.F. showed a few pus cells and many 
extra and intracellular Gram-negative diplococci. Cut surface of brain showed small 
vessels to be prominent. Diagnosis: Acute meningococcal septica::mia affecting sliprarenals 
and involving meninges and C.S.F. The leucocyte count of 4,500 is significant and suggests 
.poor respon,se to infection. 

Case 21.-Aged 23. June 8, 1943. Admitted June 8 complaining of pain in R lower 
quadrant of abdomen and vomiting; pain radiated to back and to L: side. Pain started 
nine hours before admission. T. 101·4, P. 120, R. 28. Extreme tenderness RI.F. No 
tumour. Lungs normal, heart normal, C.N.S. normal except for headache. Urine a 
few pus cells only. Operation: Appendix removed, pathological but not acutely inflamed. 
June 10: Profuse purpuric rash appeared over trunk and upper and lower limbs. Slight 
neck rigidity. No other' abnormal physical signs. L.P. hazy fluid, not under pressure 
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26 I Meningococcal Infections in the Army, 1939-1945 

with 1,750 polys. per c.~m. Nleningococci found in film. Sulphapyridine commenc~d, 
dosage not stated, temperature fell to normal in 'eight hours and she made an uneventful 
recovery. An interesting ex.ample of an acute septicEmia with adrenal. involvement 
suggesting an acute abdomen, passing on to meningitis. Timely sulphapyridine saved her 
life. 

Case 22.-Aged 32. November ll, 1943. Returned from W. Africa June 30. He had 
had three' attacks of malaria. Admitted November 15 for headache, backache and 
irregular f.ever. Malarial J:>arasites not found in many blood films. Fever did not respond 
to mepacrme and pamaquIn course. Fever on the whole was completely irregular; but at 
one period, in spite of antimalarial treatment, the fever showed a tertian and quartan 
periodicity. Pulse-rate corresponded to temperature. E.S.R. 7 mm. Blood culture sterile. 
Fever continued up to February 17 when, sulphapyridine was commenced, thereafter fever 
subsided and he got well. An example of chronic septiCEmia for three months, with 'very 
little constitutional disturbance. No rash of any kind repo.rted. Leucocyte count not 
reported. 

Case 23.-:-Aged 32. December 27, 1943 .. On sick leave. December 23: Both ankles 
swollen. A few days before had pain in chest with dyspnrea. Some cough little sputum. 
Ac: rheumatism 1933. Heart no organic lesion. Lungs healthy. Abdomen nil abnormal. 
Pain on moving ankles, wrist and L. shoulder. Slight redema both ankles. X-ray chest 
nil abnormal. X-ray screen heart nil to report .. Urine trace albumen, no deposit. Mist. 
sod. sal. Blood urea 50 mgm. oJv. W.R negative. E.S.R 35. No response to sodii 
salicylas. Low irregular fever continued. January 10: Uroselectan test renal tract normal. 
January 19: RB.C. 5,000,000. W.B.C. 7,200 .. Polys. 71 per cent. Agglutination abortus 
group negative. No enlarged glands. Urine still shows albumen, no casts, no pus cells, 
no T.B. grown. Sputum no T.B. Has slight pain in R. iliac fossa. January 28: Urine 
alb. present scant R.B.C. February 7: Mild irregular fever continues. Still tender in, 
RI.F. Barium enema nil abnormal. Blood culture negative. February 10: E.S.R. 64. 
February 13: W.B.C.6,400. Polys. 79 per cent. February 16: T. lOO feels well. February 
19: Glands in neck, axilla! and groins. Paul Bunnel negative. Gland biopsy from neck 
showed no evidence of lymphadenoma. March 2·: Conjunctivitis and ptosis. March 12: 
Spleen not palpable-nopetechi<e. February 13: W:B.C. 12,000. Polys. 81. March 15: 
Urine culture negative. B.P. 80/60. Blood culture again negative. March 21: Possible 
meningococcal septica:mia. Fever continues showing greater excursions. Pulse-rate cor
responds. Sulphathlazole given March 21 to March 26. 27 grammes. No response. 
April 9: Sulphapyridine given. April 10: Vomiting, incontinent, but no other signs. 
Marrow smear within normal limits. Blood transfusion I pint. April 2: Pain in elbows. 
April 6.: Blood culture of March 31 meningococcus isolated. April 10,: Suddenly collapsed 
and 'died. P.M. showed recent mitral endocarditis; brain and meninges macroscopically 
normal. Spleen about normal in size and firm. Probably became' sulphonamide' sensitive. 
Prolonged illness with fever for four months. Organism probably sulphonamide resistant. 
Adrenals reported normal in appearance. 

Note: The low blood-preSsure and fatal collapse suggested suprarenal insufficiency. 

Case 24.-Aged 25. January 26, 1944. There had been a fatal case of cerebrospinal 
meningitis in same unit, who died in four hours. Early January 26 woke with sore , 
throat, malaise, headache and nausea and later pains in the back. Soon vomiting appeared 
and then dark blue ha!morrhage spots appeared. Flushed, irritable, myalgia and dis
tressed. T. 99·6. P. 80. R 20. Herpes labialis and rash now moderately purpuric 
and extensive. C.N.S~ no abnormality.' Urine trace of albumen. Throat inflamed but 
no' ulceration. Nil found in other systems. Throat swab showed pneumococci but no 
meningococci. Blood culture (4), one culture gave' heavygrowth,of meningococci. C.S.F. 
no increased pressure-opalescent; culture gave meningococci (N.B. no abnormal neuro
logical signs). Sulphapyridine given orally and I.M. 6 gr,ammes and 2 gra~mes respec
tively in first eight hours. January 27: N(J change in conditio,n. W.B.C. 24,250. Polys. 
94 per cent. B.P. 100/60. Changed to sulphathiazole. January 29: Improved. B.P. 
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100/ 60. No abnormal signs in CN.S. Jan uary 30: Rash fading. Complained of pain in 
L. knee and both hands. February I: Lcucocytes 9,700. Polys. 72. February 3: 
Purpuric rash gone. T.99·2. Feels well. Convalescent and lip on February 17. Total 
dosage of sulphonamide not stated. This OtsC, as did Cases 20 to 22, .shows that th e 
meninges ca.n be involved without giving very definite physical signs except headache and 
malaise. 

Case 25.-Aged 27. February 7. 1944. Three wli:cks before acimissinn pain and stiffness 
in legs, aches all over, did not improve Fcbru<tTy 7: T. 98·6. Sweating. weakness of L. 
grip, red spots on h ;lJlcl s, ;trms and legs. E.S.R. 86 mm. LeucoC)' tcs 12,150. Polys. 62. 
February 10: Small effusion R. knee-febrile for [WO days. February 23: Effusion sub· 
sided, aches continue. Sod. sal. 30 grains six.hourly. E.S.R. 104. Seen by Command 
Physician. February 25: Evening tempcri1t11re 101 ·2. February 26: Evening temperature 
100. Leucocytes 8,700. Polys. 62. Urine normal. Fcbrui1T), 29: Spots llOW d.isappeared. 
March I: Blood cuirure gave pure growth meningococci. Sulphathiazole. March 3: 
Afcbrile since sulphonantide. ? rheumaLic nodes on legs. March 8 : Blotchy erythema 
face, legs, arms . . Mnrch J2: Blood culture sterile. Rash fading. \-V .H.C. 5.200. Polys. 49. 
Steady impro\'emenL Conva lesccm hospita l-to duty April 26. Admitted as a case of 
rhc)lmatism but no response to salicy lates and temperature remained irregular and swingi ng. 

Case 26.-Aged 21. :Ylarch 22, 1944. Evening March 21 complained of headache and 
\'omited. Admitted to C.R-S. T 99 '2, slighl neck stiffness. Admitted to hospital 3 p.m. 
T. 104. P . 90. n. 25 in c;oma, could not be roused, restless movements continuous, 
cyanosed. pulse feeblc. Lungs clear. H eart normal, no neck rigidity, no Kernig, plantars 
flexor. No rash. March 22: L .P. TUl-bid fluid under pressure: smear showed polymorphs 
in abundance with intracellular Gram.negative diplococci; cells 5.700 / c.mm. Protein 
400 mgm. Culture = pure growth mel1ingococci, very ill. Sulphapyridine lV., LM. and 
i1Jso by LV. drip. March 23: Very irritable. T . 102· 103 maimained with licde variation. 
:Ylarch 23 and March 24 with corresponding increase in pulse-rare. Takes fluids well. 
L.P. lVlarch 23 sterile. W.B.C. 28,800. Polys. 85 per cent. Total sulphapyridine to end of 
March 23 = 11 grammes. ,March 24: Drug continued I.V. ;md by mouth. Can speak a 
little, headache, drowsy. T. falling 99·8. P. 98. March 25: Much better, talking sensibly, 
vcry cyanosed, still incontinent.. On March 26: Total sulphapyridinc 29 grammes. Lcuco. 
cytes 10,400. Polys. 81 pe\ ccnt. :vlarch 28: Total sulphapyridinc ."34 grammes. L.P., 
C.S.F. now clear. cells 35 fc.mm. Total drug =37 grammes. Slight headache only. 
Convalescence unc\'cntful and no compliclnion. Discharged April 11. No repon of 

( n eurological examination. 
Note: A "cry rapid and severe case with no me~ngococcal rash . Very little neck 

rigidity. Seen lacer during convalescence. No abnormal neurQlogica l signs. Returned 
to duty. 

CAS.E 26. 
3 
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,Case 27.:'-Aged 29. May 3, 1944. May 1: Complained of headache, shivering and 
sweating. May f: Admitted to sick bay whh provisional diagnosis of malaria (recently 
returned from W. Mrica). May 3: Headache severe. L.P. turbid with positive pressure. 
T. lOt. P. 84. R. 18. Ddirous,restless, body flexed, photophobia, neck extended and 

, rigid. C.S.F. many pus oells. Gram-negative diplococci present inla~ge numbers. 
Sulphapyridine I.M. followed by sulphadiazine. May 4: Impmving. Total sulphonamide 

,43 grammes. May 12:R 7th palsy" no involvement of 6th or 8th cranial. May 28: 
Recovery complete. '" ' 

Note: No trace of facial palsy. 

,Case 28.---':'Aged? June 26, 1944. June 8: Reported to unif M.O. for joint paiDs 
following a sore throat. T. lOO. June 10: Swelling L. elbow-joint. T. 101·4. Sodium 
salicylate no effect. June 13:' Angioneurotic cedema and urticaria, regarded as 'acute 

"rheumatism. Admitted hospital June 17. Rash fading, no,fever, vague paiDs and malaise. 
June 21: '1'; 100 transferred to another hospital. Urticariai wheals on, limbs and trunk but 
also petechia: on R. armand trunk. These appear as red spots, the centre of which becomes 
black. Heart, Jtmgs, aWO'IIlen nil abnormal., Melningococcal septic.iemia suspected. 
~.S.R. 37. Blood culture negative. W:B.C. 13,000. Polys. 78 per cent. E.S.R; 37. July 10: 
Pyrexia; since admission and temperatl,lre, crises to 101 every second evening, with each 
rise petechia: appear. July 10: Sulphadiazine comnience<l-total 30 grammes over six 
days. Immediate response and rapidly got well and discharged to duty August 21'. 

Note: A characteristic picture of meningo-septicremia, with fever suggestive of sub
tertian malaria with negatiye blood culture-rapid cure by sulphonamides. 

~ , 
Case 29.-':"'Aged: 18~. June 2, 1945. June 6: General malaise, restlessness and 

, insomnia, headache and vomiting. Flushed, drowliY, photophobic,. restless; Pupils equal, 
small and sluggish to light. Reflexes all brisk, Plantars flexor, Kernig present. Petechial 

'ha:rnorrhages. Neck rigid.. L.P. turbid, pressure increased'., Polymorphs but no organisms 
seen. Sulphapyridine started June 2. ,June, 3: Weakness L. external. rectus, o~ eye. 
June 6: W.B.C. 14,000. Polys. 82 per cent. June 21: No paralysis of eye muscles. Dis
charged for convalescence July 5. ,~straightforward case of C.S. meningitis; ,unproved 
bacteriologically -:- response to sulphonamides ,immediate. Total sulphonamides 

\ 38· grammes (693 two grammes; 760thirty·six ,grammes). 
Note: Tra'!lsient 6th nerVe palsy. . 

Case 30.-Aged 25. June 6, 1945~Admitted C.R.S. June 4 with severe frontal head
ache.' Pains in neck, back and knees; T,)03·6. June 5:, ,vomited, T. 100',7. On admission 
to hp;pital June 6:ivas stuporos~, delayed responses, perseveration, photophobic, irritable, 
restless. No rash.' Pupils 'small, react sluggishly. Reflexes present and equal. Kernig 
positive.' L.P. turbid fluid, under pressure. Polys. 16,200 .. Smear showed intra and extra
cellular Gram-negative diplococci. W;B.C. 23;600: Polys. 89.' ,Sulphathiazolestartt:d. 
June 21: Developed L. facial'palsy (6th, 8th and. other'. '~ranial nerves normal) which 
gradually .subsided and finally disappeared. Discharged to convales~ence on July 3. Total· 
sulphathiazole 38 grammes. . 

Note: Transi~t 7th nerve palsy. 

,-
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