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1.
1.  Introduction,

Whooping Cough, or Pertussis is a zymotic disease,
occurring chiefly in temperate climates, Persons of all
ages are susceptible, but it is essentially a disease of
infants and young children, clinical cases of Whooping Cough
being comparatively uncommon after the age of 9 - 10 years.
In Glasgow, where the work for this investigation was carried
out, it occurs in epidemics every two years and usually
reaches a peak in Spring.

Pertussis, a term first used by.Sydenham, has been
given various names which refer either to the paroxysmal
attack of coughing or to the peculiar crowing sound produced
on inspiration after such an attaék. The commonest synonym
is Whooping Cough; in England the disease is also known as
Chin-Cough, in Scotland as Kink-Cough or Kink-Hoast; in
France as La éoqueluche, and in Germany Keuch-husten,

Although recognised in Europe, and in Britain,
from early times, Whooping Cough does not appear fto have been
described by the ancient Greeks or Romans, nor by Arabian

authors., A physician, Willis [quoted by Watt (1) (1815)] ,

" who practised in Oxford and London and who died in 1875, speaks

of Chin-Cough as being of common occurrence. He recorded that

1t was an epidemic disease occurring chiefly in Spring and Aut-

umn, children being most commonly attacked; and that it was apt
to run its course in‘snite of every mode of treatment.,
Writing in 1813, Watt (1) stated that "in Glasgow
the greatest number of deaths by Chin-Cough during the last
30 years was in 1809 when they amounted to 259 or something
more than 11% per cent. of the whole deaths of the year",
In 1935 in the Glasgow Burgh (2) there were 166 deaths from
Scarlet Fever and Diphtheria combined, whilst in the same
year the number of‘deaths from Whooping Cousgh numbered 271,
At the vresent time there are 2,000 to 6,000
deaths from Whooping Coﬁgh annually in England and Wales (3),

whilst Sauer (4) (1933) cuotes a recent United States Public
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Health Series report which "shows that about 95 per cent,
of our 6,000 or more annual Vhooping Cough deaths occur
before the third year of 1l1life. About 2 per cent. of all
infected children succumb, but the mortality for infected
infants is about 15 per cent. Because of its greater pre-
valence, Whooping Cough causes as many deaths as does Diph-
theria, or as many as do Scarlet Fever and Measles combined".
In 1932 169,283 cases of Whooping Cough were reported in the
United States (5) (excluding Utah) of whom 4,508 died.
These figures indicate as has been frequently remarked 1n
the medical press of recent vears, the need for a more
intensive study of Whooping Cough, particularly with regard
to improvement in early diagnosis, treatment and prevention.

The salient points in the laboratory diagnosis of
Whooping Cough are briefly the following:-

In 1906 Bacillus Pertussis was first described by Bordet

and Gengou (6) as the causal organism of Whooping Cough.
They (7) also found (1907) that the serum of patients
convalescing from the disease had the vroperty of deviating

complement when Bacillus Pertussis was used as antigen.

Leucocytosis in Whooping Cough had been previously described
by Frolich (8) (1897), while later investigators found that
a relative lymphocytosis was the outstanding feature of the
haematological picture. The bacteriological diagnosis of
Whooping Cough by the "cough plate method" was introduced

by Chievitz and Meyer (9 ) in 1916, and has since been used
extensively in Demmark and other countries with considerable
success in the early diagnosis of the infection., In 1931
Leslie and Gardner (10), dealing with the antigenic struc-
ture of the organism, clarified the confusion on the subject

by describing four antigenic phases of Bacillus Pertussis.

‘Phase 1 is the most toxic and the best antigen for vaccines;

with Phase 11 it corresponds to the "smooth" state, whilst

Phases 111 and 1V correspond to the "rough" state of other

organisms,
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An intradermal test for the diagnosis of Whooping
Cough has been used by several investigators wlth varying
results., Siebler and Okrent (11) (1934) came to the
conclusion that children with a previous history of Whooping
Cough usually gave negative skin tests, the converse also
being true - that children with no previous history of
Whooping Cough usually gave a positive skin reaction. The
vaccine used by these investigators was one prepared in a
similar manner to that used by Sauer ( 4) (1933). On the
other hand Paterson, Bailey and Waller (12) (1935) also using
Sauer's vaccine, found that children with a previous history
of Whooping Cough usually gave a positive skin reaction, |
whilst children with no previous history of Whooping Cough
gave a negative skin reaction. In a subseguent letter in
the same year, Paterson (13) (1935) stated that the results
obtained varied with the batch of vaccine used.

There 1s a considerable literature on the use of
per tusslis vaccine as a therapeutic and prophyléctic measufe
in Whooping Cough.

'Faﬁourable results from the use of Pertussis
vaccines in the treatment of Whooping Cough were reported
by various workers amongst whom were Freeman (14) (1909),
Nicolle and Connor (15) (1913), Herrman and Bell (16) (1924),
Bloom (17) (1925), Pierret (18) (1932) and Cockshut (1g)
(1933). Unfavourable results were obtained by Von Sholly,
Blum and Smith (20) (1917), Paterson and Smellie (21) (1922),
Howell (22) (1930), Thompson (23) (1930) and Begg and
Coveney (24) (1936). With the exception of Bloom (1925)
who used a vaccine prepared from Bacillus Pertussis and

Bacillus Influenzae the other investigators used a vaccine

prepared only from Bacillus Pertussis,

It would apvear from a review of the literature
that some workers have obtained negative or equivocal results
while others report encouraging results; the majority of
the latter are almost unanimous in saying that vaccino-

therapy is of greatest value in the earliest stages of the



4.
disease, It seems that very large doses of the vaccine
can be tolerated without untoward effgct and that the vaccine
should be prepared from freshly grown organisms to ensure
antigenic efficacy.
On theoretical grounds, in view of the common
occurrence of respiratory complications, a mixed vaccine

composed of Bacillus Pertussis and the organismsusually

associated with bronchopneumonia could be employed in the
treatment of Whooping Cough, but unfortunately in practice
the use of vaccines in the treatment of pneumonla has been
very disappointing.

Madsen (25) (1933), Sauer (26) (1933), Frawley
(27) (1934) and Sauer (28) (1937) all report good results
from the prophylactic use of pure Pertussis Vaccine and Sauer
maintains that the degree of protection afforded is improved
by the use of large doses.

Present Investigation.

The record which follows is based on a series of
cases investigated in Belvidere Hospital over a period of
three years, 1934 - 1937, where after a short experience
of work in Whooping Cough wards 1t became apvarent that
Pertussis in conjunction with its complications was probably
the most’fatal of all the zymotic diseases commonly affecting
children. This is well illustated in the figures shown in
Tables I, III and IV in the aprendix.

In the present investigation (see page 59)
Bronchopneumonia, Bronchitis, Enteritis and Convulsions were
found to be the commonest fatal complications, particularly
in the earlier age groups.

From the therapeutic aspect the long list of drugs
advocated indicates how unsatisfactory is the position.
Consequently it was decided to investigate Whooping Cough
from as many aspects as possible, special attention being
directed to (a) the diagnosis by specific tests and (b) the

effect of specific vacecine therapy.
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The incuiry involved investigation of 458 cases
in all, which for the sake of simplicity will be divided
into various groups described under their apnroﬁriate
headings. The work was commenced in Belvidere Hospital
'in November, 1934 and finished in September, 1937 whilst
I was a resident medical officer there.

Diagnosis.

Clinical Diagnosis.

The early clinical diagnosis of Whooping Cough
is notoé@usly difficult, and at best'can only be a surmise;
amongst the 257 cases of Whooping Cough under survey very
few were admitted in the Catarrhal stage. Of the features
commonly found in the Catarrhal stage, which may last 4 - 21
days, the following are worthy of note.
In a high percentage of cases a history of exposure to
Pertussis of children who have not been previously infected
will be found, often the onset of the disease is insidious,
but the occurrence of listlessness, pyrexia and a short
sharp cough associated with injected fauces, coryza and
respiratory catarrh are all pointers to the possibility of
Pertussis being present, The paroxysmal cough which 1s
occasionally followed by vomiting, usually worst at nights,
belongs properly fo the paroxysmal stage, but in sévere
cases of Pertussis the disease may commence with the paro-
xysmal cough, and in young children convulsions may be one
of the early symptoms. | Obviously, therefore, there is a
great need for a reliable method of early diagnosis. No
doubt there are many cases of mild or abortive Whooping
‘Cough which cannot be diagnosed clinically. In the later
stages dlagnosis 1is usually easy, although patients with
bronchitis, bronchopneumonia or other respiratory conditions
leading to enlargement of the hilum glands of the lung may

have a spasmodic cough not unlike Whooping Cough.

Laborato ry Diagnosis,

The Leboratory Diagnosis of Whooping Cough involves

a consideration of tests specific and non-svecific in nature.
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By Specific Tests are meant tests for the isolation of

Bacillus Pertussis or the demonstration of specific anti-
bodies to this organism. Their value and reliability rest
on the assumption that the Whooping Cough Bacillus is the
causal organism of the disease. The arguments for and
against this view are stated below:-

(1) Recent investigations have shown that the organism

is present in expectorated droplets in a high proportion
of early cases. |

(2) It has been found that there 1s one specific serolo-
gical type of the Bacillus Pertussis.

(3) Specific antibodies to the Bacillus Pertussis have
been found to develop in the blood of infected patients and
rarely in non-affected children.

(4) Experimental work on young boys has shown that the

disease can be produced by a culture of Bacillus Pertussis

and that a filter passing virus plays no part in the aetiology
of Pertussis. (H. Macdonald and E. J. Macdonald (29) 1933).
The Virus aetiology of Pertussis gained
support from the researches of the following workers:-
(1) Rich (30) (1932), stated on the basis of experimental
work on chimpanzees that filtered tracheal secretions
- obtained from childfen suffering from Pertussis was capable
of producing a condition resembling Whooping Cough, but also
that Pertussis Bacilli were capable of producing the disease
and that the virus was not proved to be distinct from the
virus of the common cold, As further confirmatory evidence
they pointed out the occurrence of pulmonary intranuclear
inclusion bodies, mononuclear infiltration of the bronchial
walls and interstitial pneumonia,
(2)  Stocks and Karn (31) (1932) suggested that from a
epidemiological point of view measles, probably a virus
disease, bore some resemblance to Whooping Cough.
Despite the conflicting views the tissue changes
render the special diagnostic tests of value, no matter

whether the disease is of virus or bacillary origin or a
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combination of both.

Snecific Tests,

Tsolation of the Orzanism.

Since the Cough Plate method of diagnosis was
firet used by Chievitz and Weyer (9) in 1916 a large
number of workers have utilised this method. More recent
investigations[(Sauer and Hambrecht (32) (1930), Kristensen
(33) (1933) and Sauer (34) (1955)]1ndicate that, provided a
suitable Bordet Gengou medium is used with a good technique

the Haemophilus Pertussis can be obtained from a high

nercentagze of rnztients in the esrly stames of the dlsease;
thereafter the nercentage of nositive results rapldly falls
and by the end of the fourth weeksafter the onset of the
paroxysmal stage, the incidence of the organism is very low.

In the rresent investigation, Cough Plates were
taken from 167 patients suffering from Whooning Cough, with
and without complicétions.' The sreater number of cases
were in the paroxysmal stace.

The isoletion of the orssnism nroved to be diffi-
cult and coughlnlates from 147 patients showed no growth
of Haémophilus Pertussis. In plates from the remaining
20 cases difficulty was experienced in obtaining a pure
grbwth qf the specific organism, for agglutination rurposes,
mainly as a result of profuse gréwth of Pfeiffer's Bacillus.
The following susgested reasons may exnlain these unsatisfactory
results -
(1) A possible over or under exposure of the cough plate.
(2} The majority of the cases examined were in the late
stages of the disease.
(3) As ekplained above, pertussis colonies were difficult
to isolate on account of the growth of other orsanisms.
(4) The Bordet medis used contalned only 25 ner cent. of
blood and it is rossible that this blood content is on the
low side.

In an attempt to inhihit the erowth of organlsms

e . 3 3 .
other than the Haemophilic sroun, nenicillin was emnloved,
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drops of a broth filtrate of the mould penicillium notatum
heing roured on to the surfere of the nlate before exwnosure
to the natient.  This nrocedure successfully inhiblted the
Gram positive organisms, but seemed to favour narticularly
the Bacillus Influenzae groun. =
Demonstration of Antibodies.

In 1907, Bordet and fengou (35) first demonstrated
that the serum of patients recovered from Pertussis had the
power of deviating complement when the Whooping Cough
Bacillus was used as an antigen. Friedlander and Wagner (36)
(1914) showed that the test hecame nositive in the early
stages of the disease in = high pronortion of cases while
Madsen (37) (192F) stated that the specific antibodies in
Pertussis only attained a maximum in the fifth to seventh

‘week of the disease, after which there was a gradual decline.

Prophylactic inoculation of non-immune children
with successive doses of pure pertussis vaccine has been
shown tTo produce positive complement fixation tests about
twenty days after the first injection of vaccine: after
this the level of antibody gradually fell Huenekens (38)
(1917), Kristensen and Larsen (39) (1926) . The latter
investigations show that when piure pertussis vaccine was
used as a therapeutic measure in the early stages of the
disease immune-body developed in excess of the natural rate
of production.

| Wacdoneld,H. and Macdonald,E.J. (29) (1933), administered

8 c.cm. of Sauer's Vaccine in three successive doses to two

¥ = A culture of Penicillium notatum is seeded heavily on to

ordinary broth in a flat bottle which 1s incubated lying on
its side with a loose cotton wool plugvto allow free access
of oxygen. Incubate for 6 - 7 days at 22 C. or 10 days

at room temnerature. Filter, add a little phenol red and
sufficient acid to bring the colour to vellow, On exposure

the filtrate tends to hecome slkaline and more acid should

be added to maintain the yellow colour.
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susceptible children. Five months after the last injection
these immunized boys did not develon the disease when
inoculated with living pertussis bacilli. .Two months later
both showed positive complement fixation reactions possibly
a response to the introduction of living bacilli.

It would apnear that the complement fixation
reaction first becomes positive about 2 - 3 weeks after the
onset of Whooping Cough although in exceptional cases it
probably becomes positiﬁe earlier, and gradually reaches 1its
peak about the fifth to seventh week, thereafter there is a
gradual decline in the amount of antibody.

After provhylactic inoculation of children with
Pertussis Vaccine the peak of the antibody curve apnears
about the third week after the first injection ¢ thereafter
there is a gradual decline in the amount of antibody in the
blood.

When Pertussis vaccine i1s used as a therapeutic
agent early in the disease 1t apparently stimulates the
formation of antibodies in excess of the natural rate of
production, and this would seem to suggest the need for
early vaccine treatment.

Results of Complement Fixation Tests.

The complement fixation test was done on 165 cases
in all, of whom 114 were patients suffering from Whooping
Cough with or withouf complications, admitted to the wards
of Belvidere Hosnital during the epidemic of Whooning Cough
in Glasgow in the Winter and Spring of 1934-35, 51 children
convalescent from bronchorneumonia during the following
winter were used as controls.

The results will be considered in four separate

groups:-

(1) Cases not treated therapeutically with B.pertussis

vaccine,

(2) Cases treated with what was believed to be a smooth

strain of the organism. (43 cases).

(3) Cases treated with a known rough strain. (13 cases).
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(In each of the preceding groups special analysis will be
made of cases with negative reactions in an attempt to find
out the causes of the negative tests).
(4) A control group of 49 children aged O - 6 years
convalescing from bronchopneumonia, .

Table I indicates how the readings were recorded.
In the analysis of results doubtful positive reactions were

recorded as negative.

TABLE I.

Complement Fixation Tests,

M.H.D. of | Serum
complement 2 3 5 Control Result
L 5

Haemolysis Ce Ce C. Ce Negative -ve
" m, tr.| c. c. c. Doubtful positive D
" tr. Q.Ce Co. Ce Weak positive +
" 0 tr. C. c. Positive +
n , 0] 0 Co Co Positive ++
" 0] 0 tr. Ce Positive +4++

M.H.De= minimum haemolytic dose: 0=no haemolysis:

tr,= trace of haemolysis: m. tr.= marked trace:
a,c, = almost complete: c.= complete haemolysis,

Group I. Non-vaccine Treated.

There were 58 patients in this group of whom 44
or 75.8 per cent. gave positive complement fixation tests.
The average durati~n of infection from the onset
of the illness until the blood had been withdrawn was
42.54 days, the duration varying from 5 days to 101 days.
Patients from whom blood had heen withdrawn on or before
the twenty-first day of illness numbered 21, of whom 15 or
71.42 per cent. gave positive complement fixation reacﬁions.
The duration of illness from the onset until blood was
withdrawn in the remaining six cases with negative complement
fixation tests was resvmectively 6, 9, 18, 19 and 21 days.,
The exact date of onset of Whooping Coush is difficult to
determine with certainty, consequently these figures must be
accented with caution. There were 37 patients who had blood

taken off after the third week of illness, and of these 29
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or 78.4 per cent. gave vositive complement fixation tests.
In the 7 cases where bronchopneumonia was present when blood
was withdrawﬁ 5 gave nositive complement fixation reactions.
An analysis of the reactions according to age-groups in these
58 cases suggests that the antibody response 1s 1ess.active
in the younger children, so that the negative tests are most

1ikely to occur in the younger age-groups (see Tables 2 and 3).

TABLE 2.

Variation of Complement Fixation Reaction with Age.

Negative
Number
Age in Years of cases Number Per Cent.
--2 15 5 33.3
-5 34 9 26.4
5 - 9 0 0
TABLE 3.

Variation of Complement Fixation Reaction with Age.

Negative Positive
Age in Years |Total number | Number| Total Number Total.
' of cases. - D
-+ 4+ 4t

-1 8 2 0 2 3 2 1 O© 6
- 2 7 0 3 3 1 1 2 0 4
-3 10 1 1 2 2 2 3 1 8
- 4 12 1 1 2 4 3 1 2 10
-5 12 4 1 5 4 1 2 O 7
5 - 9 0 0 0 2 3 4 0 9

58 8 6| 14 [16 12 13 3 44

Anticomplementary Sera.

Of the 58 cases, 20 had anticomplementary sera of
whom 17 gave satisfactory clearing and positive reactions,
usually by reveating the test with the serum re-inactivated by

heating for one ocuarter hour at 58° C. instead of 58° c.
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Relation of Severity of "hooping Cousgh to

Complement Fixation Reaction and Age.

An analysis of the comnlement fixatlon reactions:
according to the severity of the illness in these 58 cases
sugeests that the antibody response is not so active in
children in whom the severity of the illness arpears to be
milder (Table 5); the severity of the illness being
asseésed on the hichest number of coﬁghs occurring daily

prior to the blood being taken.
TABLE 4.

Criteria of Severity of Illness.

(1) wMila - 0 - 200 coughs per day
(2) Moderate - 200 - 400 coughs per day
(3) Severe - 400 and over coughs per day.

The proportion of negative reactions to positive
in the types mild, moderate and severe in the 58 cases are

as follows :-

TABLE 5,

Variation of Complement Fixation Reaction with Severity.

Mild - Number of Negatives 8 28.55% negative
" " Positives 20 N

 Moderate - " " Negatives 4 25% negative
: Positives 12

n "

Severe - ) Negatives 2 14,28% negative
‘ " Positives 12

It is possible that the explanation of the 2 cases
with negative fixation tests occurring in the severe type is
that the Whooping Cough took a severe form because the anti-
body response was poor in these cases, although 1 case had
less than the optimal amounts of antigen and serum whilst the
other had only been i1l for 21 days. Both sera showed true
negative complement fixation reactions. The former was aged

2 10/12 years, the latter aged 4 10/12 years. (Chr. Rob,
and John B,) |
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TABLE 8,

_Severity of Whooping Cough __]

Cases with Pos. |Cases with Neg, | Cases with Neg
Comp. Fix.Tests. |Comp.Fix.vests. | Comp.Fix.Tests

Age in| Number No.,odfNo.offNo,of |[No.oflNo.oflNo,of No. %

Years | of cases mild mod. |severe|mild mod. |severe

0-2 15 7 1 2 5 - - 5 33e3

2-5 34 9 7 9 3 4 2 9 26.4

5 9 4 4 1 - - - - -
B

20 12 12 8 4 2
. . I DR SN DU B

Neg, Comp. Fix., Tests = Negative Complement Fixation Tests,
Pos, Comp., Fix. Tests = Positive Complement Fixation Tests.
Mod. = Moderate.

Dealing with the s;verity of the illness in relation
to the age group, it is interesting to note thertendency for
the severity of the disease to be in inverse ratio to the age
but proportional to the antibody response. (Tables 2, 3, 5
and 6). For example, of the 15 cases in the 0 - 2 age group
12 out 6f 15 cases or 80 per cent. were mild compared to the
16 out of 43 or 37.2 per cent., in the two and over age group
and of the mild cases 5 out of 12 or 41.66 per cent. showed
negative complement fixation reactions in the O - 2 age group
while in the two and over age group 3 out of 16 or 18,75 per
cent. showed negative reactions, Although Whooping Cough
aprears to be less severe in young children, especially those
under 1 year, it should be borne in mind that what appeared
to be a mild degree of Whooping Cough in a young child would
probably assume a more severe form in an older child. There-
fore, 1In assessing the real severity of Whooping Cough, a
vatient's age, size and power of reaction should be taken
into account,

When the 14 cases with the negative complement
fixation reactions were further enalysed various factors
possibly resvonsible for a negative reaction were elicited.

These are as follows:-

(1) Extreme youth; 4 cases were less than a year'old when
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blood was withdraswn,

S (2) A short duration of 1llness before the blood was with-
drawn; 6 cases had blood withdrswn 3 weeks or less from the
onset of the disease.

(3) Anticomplementary‘sera; 3 cases were labelled as having
negative comolement fixation tests because thelr sera were
anticomplementary.

(4) A severe form of Whoopihg Cough; 2 cases had severe
Whooping Cough when the blood was withdrawn.

(5) The presence of acute ¢omplications; 2 cases had
bronchopneumonis when the blood was withdrawn.

(6 Tn addition, in 6 cases, less than what was later
recarded as the ontimal amounts of antigen of serum, or both
was used, while 6 of the 14 cases were recorded as "doubtful
positives". ‘

It is of interest to note that 9 of the 14 cases
were observed to whoop during their stay in hospital. of
the cases which were not abserved to whoop, 3 were one year
or less in aoe, their desys of i1illness when the blood was
withdrawn resnectively being 10, 19 and 22 days, the remaining
2 were in their thirty seventh and thirtieth day of illness
on admission, and 1 of them was definitely stated to have
whooned before admission. It may be noted in the previous
analyses that various factors may have influenced the hegative
results,

The Comvlement Fixation Test in

Atypical Cases of VYhooning Cough.

Of the 44 cases with positive comnlement fixation

tests in Group 1, 12 cases were not ohserved to whoop prior

to blood being taken.

10 of these cases whooped neither before nor after the
blood for the comnlement fixation test had been withdrawn; 4 of

these cases had been 111 21 days or less whilst 3 had been 111 6

weelzs or more. 3 cases were less than one vear old, their days

of illness resnectively being 21 days, 24 and 58 days when blood

for the test was taken. As will be shown later (page 69}

@harts A, B. C. D) whooping occurs less freouently in
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the early stages and in the late paroxysmal stages. This
observation was also noted in voung infants. The remaining
o of the 12 cases only whooned after blood for the test had
been taken, hence the complement fixation test may be of
value in confirming the diagnosis in early and late, as well
as atypical cases, of Whooping Cough.

Group 2: Vaccine Treated - Of 43 cases treated with the

smooth form of pertussis vaccine 36 or 83.7 per cent. gave
positive complement fixation reactions. The average
duration of the illness from the onset until the blood was
withdrawn was 5F,8 days the duration varying from 13 days
to 174 days. The average amount of vaccine given to an
individual patient up to the time when the blood was with-
drawn was 14,75 c.cm. of a vaccine containing 4,000 million
"smooth" whooping cough bacilli per c.cm. the dosage varying
from between 2 c.cm. and 73 c.cm, In this group there were
only 4 cases from whom blood had been withdrawn on or before
the twenty-first day of illness. Fach of these 4 cases
gave positive complement fixation reactions. Of the 39 cases
who had blood taken off after the third week of illness 32
gave positive complement fixation reactions. (82.05 per cent.).
Again as in Group 1 it is interesting to note the
number of cases with negative complement fixation reactions
in the various age-groups. (Tables 7 and 8).

TABLE 7

L
SR

Variation of Complement Fixation Reaction with Age,

Age in Years | Number __ Negative
of Cases | Number Per Cent,
-2 22 5 22,7
-5 16 2 ' 12.5
5 - 5 0 0




No.

o

Kal

16.

TABLE S,

Variation of Comnlement Fixation Reaction with Ase.

Ame in Vears [Wumber |  Negative | Positive

: of Cases| —ve| D [Total || + [++ [+++ Total
-1 15 2 2 4 21612 (1 11
- 2 7 1 0 1 1312 {0 6
-3 9 1 0 1 01215 (1 8
- 4 3 0 0. 0 01012 |1 3
-5 4 1 0 1 0013 |0 3
5 - 5 0 0 0 01213 {0 5

S—— -
43 5 2 7 33117 13 36

On comparison of the results on Table 3 with thése
on Table 8 it was found that a larcer number of cases.gave
greater degrees of vositivity in the smooth vaccine treated
group. (Table 3, 8, 9). Although the average duration of
illness (F5.8 days) was longer in the smooth vaccine treated
group than in the group untreated by vaccine (42.54 days) vet
thé age distribution of the cases suggests the likelihood
of good immunological responses occurring in the latter
groun as approximately two thirds of the cases were over the
age of two years whereas in the former group roughly half
of the cases were over the age of two vears.

TABLE 9.

Variation in the Complement Fixation Reaction in the

- Non-Vaccine and Smooth Vaccine Treated Groups.

Groun 1 Group 2

Non-Vaccine Treated Groun Smooth Vacecine Treated OGroup

Neg. Comp. Pos. Comp. Neg. Comp. Pos. Comp.

Fix, Reaction|Fix. Reaction Fix. Reaction|Fix. Reaction

- D T+ | +F [+ o D T+ [+ [ +++
8 6 16 |12 |13 | 3 5 2 31317 3
13.8 10.3 27.620.722.45,2111.4 4,6 [7.030.239.5(7.0

Totsl number of cases =58 Total number of cases = 43
- 2 ace grouv =15 cases - 2 age groun = 22 cases
‘A ~age groun = 43 cases 2 - age groun =21 cases
Average duraftion

] Averace duration
of 1llness = 42.54 dsys of illness =5K,8 days
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Anticomplementary Sera.

Of the 43 cases in Group 2, 11 had anticomplemen-
tary sera of whom 8 gave satisfactory clearing and positive
reactions usually by repeating the test with the serum re-
inactivated by heating for one cuarter hour at 58° C.

instead of 56° C,

Relation of Severity of Whooping Cough to

Complemen t Fixation Reaction and Age.

As in Group 1 an analysis of the 43 cases again
suggests a tendency for the illness to be less severe in

young children in whom the antibody response 18 poorer,

Mild Number of Negative C.F,T. 5 _22,72% Negative
Number of Positive C.F,T.” 17 .

Moderate Number of Negative C.F,Eh=*l==8.55% Negative
Number of Positive C.F,T., 11

Severe  Number of Negative C,F,T._ 1 _11.11% Negative
Number of Positive C,F,T., 8

The one case with the severe type of illness and
négative complement fixation reaction was J, L, aged 7
months; he was in his 74th day of illness when blood was
withdrawn, the serum was not anticomplementary and the
optimal amounts ofvantigen and sera were used, This patient
had received 2 cc. of a vaccine containing 8,000 to 10,000
vmillion organisms per c.cm. the complicationspresent when
the blood was withdrawn were Bronchitis, Rhinitis and Conjunc-
tivitis. There is a suggestion in this case that the
disease was severe because of the lack of antibody response
in a young infant.

The case with the negative complement fixation
reaction in the "moderate" type was E. M, aged 1 10/12 years
who had begn 111 for 89 days when blood was taken for the
test. The only negativing féctor was Bronchopneumonia
which was present when the blood was withdrawn., She had
received 8 cc. of a vaccine containing 8,000 - 10,000

million organisms per c.cm. prior to withdrawal of the blood.
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TABLE 10,

Relationship of Severitv to Age and Immunological Response

in the Smooth Vaccine Treated Group.

Severity of Whooping Cough

Cases with Posi{Cases with NegaTNegative Comp. W
tive Comp.Tests |tive Comp.Tests|Fixation Tests
Age in|Number  [No.ofjNo.ofNo.of [No.offNo.offNo,of |[Number |Per Cent.
Years |of Cases mild mod, |[sev. |mild mod. [sev, o
-2 22 9 4 4 3 1 1 5 22.7
' |
-5 16 6 |6 |2 2 o |0 2 12.5 |
5 - 5 2 1 2 0 0 0 0 0
17 |11 8 5 1 1
_ - L I SR FURNU SR I & S
No.= Number, Mod.= Moderate, Comp. Fix, Tests= Complement

Fixation Tests, Sev, = Severe,

Compared to Group 1 (page 13, Table 6) there
appears to be a tendency for an increase in the severity of
the disease and in the amount of antibody formed especilally
in the younger age groups in Group 2 (Table 10 and Table 11)

TABLE 11,

Relation of Severity to Age Groups in Smooth Vaccine

Treated Group and Group Untreated by Vaccine,

Age Group  Number Number of  Percentage of
of Cases mild cases mild cases.
. (- 2 15 12 80 per cent.
Group 1 (
(2 - 43 16 37 per cent.,
(- 2 22 12 54,5 per cent,
Group 2 (
(2 - 21 10 47,61 per cent,

For example in Group 2 of the 22 cases in the - 2
age group, 12 or 54.5 per cent. were mild compared to 10
out of 21 or 47.61 per cent. in the 2 - age group whereas
in Group 1 the corresponding figures for the mild casesin the
- 2 group and 2 - agé group are respectively 12 out of 15
cases or 80 per cent, mild and 16 out of 43 cases or 37 per )

cent. mild (Table 11),

Of the mild cases 3 out of 12 or 25 per cent. showed

negative complement fixation reaction in the - 2 group while

in the 2 - age group 2 out of 10 cases or 20 per cent. showed
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negative resctions (Table 10), In Groun 1, on the other hand,
thé corresnondine ficures for the -2 ame group and the 2 - age
group are resnectively & out of 12 cases or 41.66 per cent.
necative and 3 out of 18 cases or 18,7F mer cent. negative
(pape 13 Table 6),

An analysis of the 7 cases with negative complement
fixation tests reveals similar factors to those acting in
Group 1, and again the result of each complement fixation
test may have been influenced by one or more factors.

(1) Extreme youth: 4 children were less than a year old
when the blood was withdrawn, 1

(2) Anticomplementary sera: the sera were anticomplementary
in three cases, each result being labelled negative.

(3) A severe form of Whooning Coursh: 1 case had severe
Whooping Cough when the blood was withdrawn.

(4) The presence of acute complications: 1 case had
- bronchopneumonia when the blood was withdrawn, although two
cases with bronchopneumonia gave positive complement  fixation
reactions.

(5)  In 2 cases less than the optimum smounts-of antigen or
sera or both were used, and there were 2 doubtful positives

amongst the 7 cases recorded as bhaving negative complement

fixation reactions.

Group III., Rough Vaceine Treated :- Rough vaccine is a

vaccine prepsred from Pertussis colonies subcultured

repeatedly on a plood-free medium, so giving rise to "rough
colonies”, The organisms correspond to phases III and IV

of the Pertussis Bacillus described by Leslie and Gardner.

The rough vaccine possesses little or no antigenic efficacy.
There were 13 patients in this group of whom 10 or 76.92

nrer cent. gave positive comnlement fixation tests. The average
duration of illness from the onset until the blood had been
withdrawn was 56 days, the duration varving from 34 to 72

davys.

An analysis of the results according to ase grouns in

41 . 3
the 13 cases would anpear to indicate that negative reactions

are commoner in the 2 - 5 ace grouns; +this is nrohably due
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to the small rnumber of cases under consideration which is
the reason for not analysing the cases further along'the

same lines as Group 1 and 2.

TABLE 12,

Variations of Complement Fixation Reaction with Age.

Negative
Age in Years | Number of |Number Per Cent,
Cases
e e e
- 2 years 7 1 14,2
- 5 years 5 2 40
5 = 1 o) 0

It will be noticed that 76.92 per cent, (10 out
of 13 céses) display positive complement fixation reactions
compared to 75.8 per cent. (44 out of 59 cases) in Group 1,
and 83.7 per cent (36 out of 43 cases) in Group 2. The
average duration of infection in Groups 1, 2 and 3 was
respectively 42,54 days varying from 5 to 101 days, 55.8
days varying from 13 days to 174 days and 56 days varying
from 34 to 72 days. The number of positivesin Group 1 and
5 are strikingly similar even although 21 patients had blood
withdrawn before the 21st day of illness in Group 1. ‘Groups
1l and 3 are thus acting as controls for each other and for
Group 2. The results would appear to supnort the contention
that immune bodies are not appreciably increased by the use of
rough strain Pertussis vaccine.

Change in the Complement Fixation Reaction

during the Progress of the Disease,

The cases which show changes in the complement
fixation reactions may again be divided into 3 groups accord-
ing to the treatment adopted, viz., Non-vaccine treated,

Rough Vaccine treated and Smooth Vaccine treated:-
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TADLE 13,
Changes in Complement Fixation Test.

Non-vaccine Treated.

e R - e -
Age Day of Severity Result
Neme 5 illness of Whooping of
when blood | Cough in C.F. T,
taken interval
before blood
was taken
(a) ot
B, M, female % yrs.| 11 Severe - Negative
38 Severe D Doubtful
Positive
71 Moderate
(became mild)|+ Positive
(b)
M, N, female |7 months 6 Mild - Negative
20 Milda Weak
(Mild through|f Positive
out)
(¢)
J. E. male 4 yrs. 45 Mild Weak
: + Pogitive
73 Mila + Positive
(a)
R. A, male 4% yrs. 14 Severe Weak
* Positive
33 Severe
(became mild)++ Positive
(e)
S. P, female| 3 11/12 66 Moderate D Doubtful
yrs, Positive
95 Mila D Doubtful
Positive
(£) |
J. B, male 3 3/12 101 Severe Weak
yrs. T Positive
Mild Weak
134 | *+ Positive

It is of interest to note that in two cases (Cases

a and b) in the foregoing table the complement fixation tests

which were at first negative became positive when repeated

after an interval of several days,

In another two cases

(Cases ¢ and d) there was an increase in the positivity of

the test,

in the amount of antibody as the disease progressed,

Thus four of the six cases showed an increase

In the




22.

1ast two cases (Cases e and f) there was no change in the
positivity of the test a finding which is expected as it is
feasible that demonstrable serum immunity tends to fade with
phmes TABLE 14,

Changes in Complement Fixation Test.

(11) Rough Vaccine Treated,

Name Age Day of Severity |Result Amount of
1llness of Whoop-| of Vaccine
Fhen blood ing |(C.F.T, given in
was taken.[Cough in interval
Interval before
before blood was
blood taken
was taken 8,000 million
organilsms
per cc.
(a)
J. M., male [5 yrs 32 Mild -ve 2.5 cc.
54 Mila +++ 8.5 cc.
(b) ,
M. G, female|3/12 15 Mild ~ve 0.5 cc,
yrs. -
57 Mild - 405 CC.
(¢)
C. G, female|s/12 43 Milg -ve 2.5 cc.
Yrs. -
66 Mila + -+ 6.5 cc.
(a) '
A, McM, male|4 10/12 18 Mild -ve 0 cc.
: yrs.
38 Moderate | D 4 cc,
(becoming
mild later)
(e)
H., McA,
female | 4 yrs, 39 Moderate | D 0 cc.
59 Mild ++ 2 cc,

In the rough vaccine treated group four cases
(Cases a, b, ¢, ) which at first showed negative reactions
later gave positive reactions. The remaining case (Case 4)

showed an increase in the positivity.
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TABLE 15,
Changes in Complement Fixation Test.

Smooth Vaccine Treated.
Name Age Day of Severity Result Amount of
illness of Whoovp- of Vaccine given
Wwhen blood|ing Cough |C.F.TJ in interval
was taken.|in interval before blood
before was taken,
hlood was
taken
(1)
J. M, malel 5/12 53 Mild - 7 cc. 01d Glaxo
yrs.
99 (More) Mild | + None in addition
(2)
v, W, 2 5/12 9 Mild - 2 cc. Danish
femsale yrs.
33 Mild + 13.5 cc. Danish
(3)
E, McF, 11/12 80 Mild - |20 cc. New Glaxo
female yrs ,
149 Stopped 22 cec. " "
' coughing +
(4)
G, P, malel 6 yrs. 26 Severe D 2 cc. 01d Glaxo
43 Mild ++ | 4 ce. " "
(5)
M. D, 3 10/12 19 Mild + 0 cc.
female yrs.
51 (Very) Mild ++ |19 cc. 01d Glaxo
(8)
H, G, 6 yrs. 100 - Moderate * None
female ,
125 (More) 53 cc. 01d Glaxo
Moderate ++
(7)
C. McC., [2 9/12 93 Mild t | No vaccine
male yrs. :
125 Mila t+ |5 ce. 0ld Glaxo
(8)
A, H, 6 1/12 17 Mild + No vaccine
female - yrsg
49 Mild +++4 (13 cc.01d Glaxo
gg) y
. McC, 2 4/12 150 M t
fomate (v oderate D »7 cc. Danish
174 Mild +++ | 8,5 cc. Danish
(10) \
J. L, mald 7/12
yrs 2l Moderate + 8 cc. Danish
‘ : 69 Milg +++ [12 cc. "
(11)
A-o R. 9 12 .
female érs. 31 Mild t 1 cc. Danish
86 Mila + 13 cec. n




(12) | +
J. @, 8/12 17 rild - No vzccine
female vrs, 70 Mild - 5 ce. Q01ld Glaxo
13) .
-é. F, male| 4 vrs. 28 Noderate + 6 cc. Danish
59 Moderate - 16 cc. "
(14)
s, P,
female 7 vrs 13 Moderate + 1 cc. Danish
28 Mild - 13 e¢c. Danish

In the Smooth Vaccine treated group (14 cases),

3 cases, nos. 1, 2 and 3, which were originally negative
became positive on examination later.

8 cases, nos. 4 to 11 inclusive, showed an increase
in the vrositivity of the test, whilst the remaining 3 cases,
nos. 12, 13 snd 14, showed g; decrease, In 12 and 13 no
negativing factors for the test are apparent, but in case 14

amount .
less than the ontimumﬂof serum was used,

In this small series of cases it is extremely
difficult to prove any relationship between the severity of
the Whooping Couch and the degree of positivity of the test,
but 1t would annear that the amount of antibody in the blood
increases during the course of the disease,

Group 1V (Control Series), This consisted of Rl cases
convalescing from hronchopneumonia éll under 6 years of age;
37 of these children aged 3 months to 5 vears were convalescing
from bronchopneumonia and did not give =2 history of previous
Whooping Cough: 36 of them had negative complement fimation
reactions, and one mave a "doubtful positive" reaction.

14 children aged from 11 months to 6 vears gave
a history of previous Whooping Cough; 7 of these gave negative
and 2 positive complement fixati on reactions. One of the 7
cases with negative tests was a child aged 11 months, he was
said to have bheen born with Whooping Cough! - The remaining 5
cases were all ssid to have had Whooning Cough two or more
vears previously, =nd two of them who gave nositive comnle-

ment fimation resctions were resrectivelv R, B.,
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a girl aged 4 years, who gave a weak positive reaction (*)
and was said to have had Whooping Cough one year previously
and a girl, M. H., aged 2 vears and 11 months, who gave a
"Joubtful positive" (D) reaction; she was said to have
suffered from Whooping Cough 6% months previously.

The remaining group ofVS children aged 8 months,
one year, and one year and two months respectively, who had
all been exposed to Whooping Cough at birth, did not develop
clinical signs of the disease, Two of the three children
gave negative complement fixation reactions, énd the one aged
6 months gave a doubtful positive reaction.

The figures obtained from this control group of
cases would therefore avpear to confirm the view that the
complement fixation reaction is specific and may be demonstra-
ted over a considerable period.

SUMMARY.,
(1) The complement fixation test was of value in confirming
the clinical diagnosis of Whooping Cough. In'atypical cases
the test by itself established the diagnosis of Pertussis
by conversion from a negative to a positive reaction or vice-
versa during the course of the illness.
(2)  The majority of patients in the series was admitted in
the later stages of the infection; there is evidence in the
numbers admitted in the first three weeks of the disease that
the complement fixation test becomes positive early in the
infection in QTQPODortion of cases,
(3) Negative results were most commonly obtained in very
young children probably as a result of deficient powers of
reaction. Other probable causes of a negative reaction were
short duration of the disease, very severe infection or
presence of complicati ons, and anticomplementary sera, The
use of less than the optimal amounts of antigen, sera, or
both also tended to zive negative reactions.
(4) The disease apveared to be milder in young children,
but in sssessing the severity of the disease the size and

nower of nresponse of the patient must be taken into account.
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(5) The mild cases showed s hicher nercentase of negative
complement fixation resctions, but manv of the cases who had
a mild infection were in the younger age groun.
(6) A lsrcer number of cases showed grester degrees of
nositivity in the smooth vaccine groun in whom the severity
of the disease appeared to he increased especilally in the
younger age grouns. '
(7)‘ Specific serum immunity may nersist for about a year

after the onset of the disease.

Acglutbinins in Whooping Cough.

The vresence of agglutinins in the blood in Pertussis
was not investigated but the following is a resumg of the more
important work dealing with this asvect.

In 1907 Bordet and Gengou (7) studying agglutination
and comnlement deviation in Pertussis found that the serum of
patientS'suffering from Whooning Cough, or convalescing from
the disease was inconstant in agglﬁtinating pdwer: sometimes
it was nresent in s marked degree, bhut at other times 1t was
non-existent. Thev said that "la methode de la fixation de
1'=2lexine donne toujours des resnltats nositifs tres accentues.
I1 vy a donc dissociation des deux proprietes".  The
agglutination test in Pertussis has been tried by other
workers with equally unsatisfactory results.[Shiga, Imai and
- Eguchi (40), 1913, Wollstein (41), 1909, Povitzky and Vorth (42),
1916J In 1931 Leslie and Gardner (10) found that each phase
of the organism is usually ageslutinated by the corresponding
vhase serum.

"The Intradermal Test",

Some{of the moré recent work dealinq with this test
has been discussed on page 3;McArdle (43) (1935) and O'Brien (44)}
(1937) using Sauer's vaccine confirmed earlier work carried out
by Paterson which he had later felt constrained to modify. |
Thompson (45) (1938) nsing Pertuscis endotoxin as antigen

found that the intradermal test was rositive in avrroximately

- . .
8% ver cent. of children with a nast historv of Whooping Couch
o E ) et e
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He also obtained positive resctions in 30 per cent. of
individuals with no previous history of the disease.

The results (46) of some of the skin tests controlled
by comnlement fixation tests done for the purposes of this
investigation were published in 1937. These show that
69.7 per cent. of 43 patients with Whooping Cough gave positive
intradermal tests, and 86.1 per cent. of 37 patients with no
previous history of Whooping Cough gave positive intradermal
tests. Westwater (47) (1937) obtained results similar to
those quoted in this last vparagraph.

The object of the skin test was to investigate 1ts
possible value in the diagnosis of Whoopring Cough, using the
complement fixation test as a control. The blood for the
complement fixation reaction was withdrawn in each case before
the skin test was done except in the grouv of cases treated
by smooth vaccines,

The cases fall into 3 grouns @

Group A was composed of 43 vpatients untreated by vaccines,
most of whom were under 5 years of age, the oldest being aged
O years.

Group B consisted of 42 patients all of whom had been treated
with a vaccine prepared from a smooth strain of Pertussis

} organisms. The average dose used was 14.97 cc., the minimum
1 ce. The majority of the natients were under 5 years of
age, the oldest being aced 6 years and 2 months.

Groups A and B consisted of patients who had been
admitted to the wards with a diagnoéis of Whooping Cough,
~with or without complicetions.

Group C. This group consisted of 49 natients convalescing

from Bronchovneumonia ased up to & years. 37 of these natients
with no history of Whooping Cough were 5 years of ase or under;
9 cases aged up to 6 years were said to have had Whooping

1
Cough 6% months or more previously. The remaining 3 children

aged 8 months, 1 year, and 1 year and 2 months had all been

exnosed to Whooping Cough but did not develop the disease.

froup C has thus been used as a control to Groups A I
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and B of this series as well as acting as control material
for the complement fixation test.

Results of the Intradermal Test.

Group A (Untreated by Vaccines'.

0f the 43 cases Sauver's vaccine was used for the
skin test in 28, St. Mary's vacecine in 14, Glaxo vaccine in 3
and Kreuger's vaccine in 1 case. Positive complement fixation
reactions were obtained in 31 cases of whom 21 gave positive
skin tests. Of the 12 cases with negative comolement fixation |
reactions 9 gave positive skin tests. Altogether 30 of the
43 cases (89.7 per cent.' gave vpositive intraderﬁal tests.

Group B (Smooth Vaccine Treated).

Of the 42 cases St, Mary's vaccine waé used for the
skin test in 15, Sauer's vaccine in 14, Glaxo vaccine in 10
and Kreuger's vaccine in 3 cases,

30 cases had blood withdrawn for the complement
fixation test before the skin test was done, and in the
remaining 12 cases the skin test was done after the blood
was taken. Out of the 42 cases, 36 gave positive complement
fixation reactions and of these 38 cases 2F gave nositive
skin tests. Of the 6 cases with negative complement fixation
reactions, § gave positive skin tests. Altogether 30 of the
42 cases (71.43 per cent.) gave positive skin reactions.

Group C (Control Group).

The antigens used for the skin tests in this group
were Sauer's vaccine and Glaxo vaccine containing the
constituents of 8,000 million “hooping Cough bacilli per cc.
Each case was tested at the same time with the 2 vaccines,

'Of the 37 cases with no nrevious history of Whooping
Cough, 36 gave negative complement fixation reactions and
1 case gave a "doubtful positive" reaction. In the skin
tests 31 cases of the 36 were nositive (86.1 ver cent.' with
both Sauer's and #laxo vaccine. Of the remaining 5 cases,

5 gave negative skin tests with both antigens, 1 gave a negative
skin test with the Sauer anticen, and a nositive skin test with

the 5laxo antisen, whilst the other Zgave a pnositive skin test
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with Saver's vacecine and a negative s¥in test with the $laxo
vaccine. The case with the doubtful nositive complement
fixation reaction gave a vnositive skin test with both the
Sauer and the Glaxo vaccine, Of the 9 cases with a previous
history of Whooping Cough 7 gave negative complement fixation
reactions of whom 5 showed vositive and 2 negative skin tests.
2 cases showed positive and doubtful nositive complement
fixation reactions, the skin tests being'positive and negative
respectively.

There were 3 children with a history of exvosure to
Whooning Cough of whom 2 gave negative comnlement fixation
reactions, the skin tests being nositive and negative
resnectively, The remaining case gave a doubtful positive
complement fixation reaction and a nositive skin test,

Repeat Skin Tests .

In several instances the skin test was done more thsan
once on the same case. These cases have been divided into
two grours according to the method of treatment. Group I
consigsted of patients whose treatment did not vary. Group II
was comnosed of cases who had skin tests done before and after
treatment with vaccine.

Group I maj be further subdivided into the following sub-
groups - |

(a)  Non-vaccine Group Repeat Skin Tests.

(r) Smooth Vaccine Groun Repeat Skin Tests.

(e) Rough Vaccine fGroup Repeat Skin Tests.

Groun ITI may be subdivided into the two'following sub-groups :

.-

(a) Originsl test in the non-vaccine treated group, and

repeat tests after Smooth Vaccine treatment.

(b) Original test in the non-vaccine treated groun, and

repeat tests after treatment with Rough Vaccine.

The repeat tests were examined for the following

variations :-

(1) Remained nositive.
§22 Remained negstive,
3

; Chanze from s negstive to a positive reaction.
(4 Change from a positive to a negative reaction.
(=) Other variations.
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Results of Repeat Skin Tests -

Group I

unchanged

I (a) Non Vaccine Treated froup.

Repeat Skin Tests on cases whose treatment was

TABLE 16.
Remained |Remained | Change from Change from Other |[Total
Positive | Negative | 2 Negative to |a Positive to| Varia-|Cases
a Positive a Negative tions
Reaction Reaction
4 2 6 0 0
33.33% | 16,687 50% - - |-
N 12
I (b) Smooth Vaccine Treated.
TABLE 17.
Remained | Remained | Change from Change from Other | Total
Positive | Negative | a Negative to | a Posltive to| Varia-| Cases
a Positive a Negative tions
Reaction Reaction
3 2 3 1 -
33.33%7 | 22.227 33,337 11.117 -
S -
I (¢) Rough Vaccine Treated.
IABLE 18.
Remained | Remained Change from Change from Other | Total
Positive | Negative| a Negative to| a Positive tof Varia-| Cases
a Positilve a Negative tions
Reaction Reaction
S — | S
- 1 - 1 - 2

Group II Repeat Skin Tests -

Original in the non-vaccine

treated group and repeat tests in the vaccine treated groun.

IT (a)

Original test whilst untreated with vaccine and

repeat test after treatment with smooth vaccine

TABLE 19.

Remained | Remained| Change from
Positive| Negative| a Negative to
a Positive
Reaction
5 2 2
41.667 16.66% 16.46%

Change from Other |Total
a2 Positive to Varia- [Cases
a Negative tions
Reaction
1 2
8.33% 16.66%|_
_ 2
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and reneat tests after treatment

Oricinal test before treatment with rouch vaccine

TABLT™ 20.
Remained | Remained | Change from Change from Other |Total
Positive | Necative | a Negative to| a Positive to | Varia- |Cases
a Positive a Negative tions
Reaction Reaction
3 1] 1 - - _5 __
Results of all the Repeat Skin Tests.
IABLE 21,
Remained | Remained | Change from Change from Other [Total
Positive | Negative | a Negative to| a Positive to| Varia-|Cases
a Positive a Necative tions
Reaction Reaction
18 8 12 3 2 40
37.5% 20% 307 7.5% 5%

treatment has little effect

ﬁrom these tables

SUMMARY .

on the dermal response.

it is seen that the method of

The intradermal test failed to give specific results.

A high percentage of cases with Whooping Cough gave positive

reactions but so also did a group of control natients with no

history of vrevious Whooning Couch.

There was no

correlation between the intradermal test and the complement

fixation reaction.

(1)

Non Specific Tests.

Blood Picture.

Leucocytosis was first described by

Fr'dlich (1897} while later investigators found that the

lymphocytes were increased absolutely and relatively.

Churchill (48) (1906) thought that the lymphocytosis was

commonest in the early or catarrhal stage of the disease.

Sauer and Hambrecht (49} (1931) confirmed the presence of

leucocytosis and lymphocytosis in Whooping Courh, but found

that the change was greatest at the height of the paroxysmal

stage:

often a leucopenia,

at the beginning snd end of the illness there was

Thev also noted a terminal decrease in

the lymphocyte count.,
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Pegs and Coveney (50) (1935) found that in “hooving
Courh leucocytosis was constantly present. Lymphocytosis
was less constant, and this was vparticularly so in children
under six months of age. The blood chanses were at a maximum
early in the disease and ranidly subsided after the whoop
became established.

(2) Sedimentation Rate. Bell and %old (51) (1936) found

that a spasmodic cough, a blood picture of lymphocytosis in
assoclation with 1eucoojtosis and a retarded, normal, or
subnormal sedimentation rate was of value in the diagnosis
of atypical cases but that the absence of positive findings

did not invalidate a diagnosis of Pertussis.

SYMPTOMATOLOGY .
This chapter is based upon work carried out in
wards in Belvidere Hospital devbted to cases of Whooning
Cough with or without complications admitted during the
epidemic in Glasgow in the Winter and Spring of 1934 - 35,

Clinical Findings.

TABLE 22,

Disposition of Cases .

Number of | Number Irregular Transfers due | Total number
Cases of Dismissals. | to cross- of cases,
discharged | Deaths. infection.
well.

179 66 4 8 257

257 cases of Whooring Cough with or without
complicetions were considered. Of these 179 patients were
dismissed directly from hospital, and of the remaining 78 cases
death accounted for 66, 4 left hospital against the wishes of
the Medical Officer and of these 2 had bronchopneumonia, one
had bronchitis and one had cervical adenitis. Cases
transferred on account of éross—infectioné accounted for 8
patients: 7 developed Scarlet Fever and the remaining case

pulmonary tuberculosis with tuberculous cerviecal adenitis.

Of the 287 cases admitted %o hospital there were 8
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—-—a

deaths within 24 hours of admission.

The average duration

of stay in hosnital of the 178 patients dismissed well was

46.59 days.
TABLE 23.
Average Duration of Stay in Hospital of
Patients Dismissed Well,
—_— _ =
0-1 yrs.|-2 yrs. |-3 yrs. [-4 yrs.|=5 yrs. | 5 - yrs. Total
Cases 54 54 29 23 11 7 178
Days 50.9 49,15 47,12 44,35 34,82 | 34,43 | 46,59
TABLE 24.

Effect of Treatment on Tength of Stay in Hospital.

o B
Age [Non-Vaccine TreatedSmooth Vaccine TreatedRough Vaccine
Group Treated.
|Average Number of|Average Number of Average Number
Number of |Patients [Number of |Patients Number of of.
Days in Days in Days in Patient:
Hospital Hospital Hospital
0-1 46,96 25 56,625 24 43,40 5
-2 40,705 34 56.80 15 83.60 5
-3 53.2 15 40.75 12 40.00 2
- 4 48,615 13 37.00 7 42,33 3
- 5 32.166 6 34.00 3 44,00 2
5 - 40,00 2 32.20 5
44.8 95 48.81 66 54.64 17

Caution must be exercised in drawing conclusions from a small

series of cases but it would apnear from a consideration of

the above figures that the younger patients remained longer

in hospital than did the older ones.

Age and Sex Incidence of Whooring Cough and Mortality Rate.

TABLE 25,

Table to Illustrate Incidence and Mortality Rate

of Whooping Cough.

of 287 Cases

0 -1[-2 1-3 - 4 -5 5 - Total.

| yrs. | yrs. yrs. vrs. vyrs. yrs.

M P M |F M B M |F M |F M |F M I3
Cases 40 |60 | 37|34 (1622 | 11|15 |7 |6 8 (1 119 038
Deaths |20 (26 91 5 21 1 0l 210 |0 1 1|0 32 34
Percentage
Mortality 26.89 24.63
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The above table would sugzest that the incidence of
the disease is higher amongst females and young children and
that there are more fatalities amongst the younger age grouvs.
Also in this series there would aprear to be a higher
mortality rate amongst the young male patients, a finding
contrary to that usually expressed, but this is probably the
result of the small series examined.

Tt is of interest to note that amongst the 157
patients untreated by vaccines there4were 53 deaths, a
mortality rate of 33.76 per cent. 8 of these deaths however
occurred within 24 hours of admission. There were 11 deaths
amongst the 78 vatients treated with the smooth vaccine, a
mortality rate of 14.6 per cent. 2 of the 22 patients
treated with rough vaccine died, giving a mortality rate of
9.09 per cent. In the latter two grouns there were no deaths
within 24 hours of admlssion.

The 257 caées will first be considered from various
aspects so that a general idea of the disease may be obtained.
The analyses take the form of an enocuiry into the various
aspects of the disease

(a) prior to admission
(B) on admission
(C) developing after admission to Hospital.

(A) Conditions obtaining prior to admission.

(1) Averace Duration of Tllness.

The averare duration of the infection in 255 cases
nrior to admission, was 22,112 days, there being 2 cases in
whom the duration of illness could not be ascertained. This
figure suggests that cases reach hospital late on in the
disease when the paroxysmal stage has develored, and this may
be explained by the fact that Hospital beds for Whooping Cough
in Glasgow are Iintended for those cases which develop acute
complications, esvecially vpulmonary complications which
usually arise in the latter stases of the disease, and partly
because of the difficulty of early clinical diagnosis. The

figure ziven shonld vrobably be higher as VWhooping Couch is
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a disease in which the exact date of onset.is extremely
difficult to fix.
The table given below gives the average duration of
illness of matients in the various asge groups :-

TABLE 26.

Duration of Illness.

Age Groupst Number of Average Duration
patients. of illness

0 -1 99 19.9 days
-2 71 23,3 "
-3 38 23.9 "
- 4 25 25,9 "
- 5 13 21.3 "

5 - 9 30,3 "

It would anpear from the above figures that patients
are sent into Hospital approximately on the 19th to the 25th
day after the onset of the disease plus a time interval when
the disease has passed unnoticed in the early stages, and the
children in the O - 1 group are sent into Hospital earlier
possibly because of the alarming comnlications of the disease
such as convulsions,

(IT) The Effect of Overcrowding.

As Whooping Cough admisgsions to Belvidere Hospital
are largely drawn from the poorer classes an analysis of
housing conditions has been done. See table below :-

TABLE 27.
Apartments - 429. Adults - 589, Children - 648,
Persons rer Apartment - 2.8
Adults per Apartment - 1.3
Children ver Apartment- 1.5
A child has been taken as a verson under 10 years of age,
being counted as 0.5 persons.

It would avrear from these figures that overcrowding
was present and that dissemination of the disease would be
repid and widespread not only because of overcrowding, but
also because of the tenement system of housing which obtains

in Glassow, Thege same factors would also tend to produce

2 widesvread latent immunity since in tlasgow there is a
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biennisl epidemic incidence.of the disease,. It would be
justifiable therefore to sunnose that a larce percentase of
children would be immune after an epidemic with the exception
of those chilldren of one year and under. The possibility
of some inherited immunity must be considered, however, in
the very young childreﬁ.

Some interesting facts emerge from the analysis of
symﬁtoms present prior to admission. As these symptomé were
obtained from parents too much reliance should not be placed
‘on them, as even under close medical supervision certain
symptoms are often extremely difficult to observe. -

(ITI1) Incidence of Coughing,

In the analysis of the occurrence of coughing in the
various are grounrs, the term coughing has been used in
preference to the term spasmodiec coughing which is often
difficult to make clear to uneducated rarents.

TABLE 28,

Incidence of Coughing.

Age Number of % of children with
Groups Children coughing.
0 -1 100 - 100
-2 71 100
3 38 100
- 4 26 100
- 5 13 100
5 - 9 100

The above fisures show that coughing is always
present in children with Whoowning Cough.

(V) Incidence of Feverishness.

Feverishness is a térm which in a medical sense
Indicates pyrexia and its concomitants such as sweating,
dryness of throat and mouth, thirst, flushing of £he face,

restlessness, hut by the lay person may be used to indicate

any one of these symptoms.,
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TABLE 29.

Incidence of Feverishness.

Age Number of 7 of patients showing
Incidence patients feverishness.
0 -1 100 15
- 2 71 19.71
-3 38 21.62
- 4 26 15,38
- 5 13 . 23.07
5 - 9 : 22.22

These results would avrear to indicate that
"feverishness" is less common in the O - 1 group. This is
probably false as an infant under one year runs a greater
dénger of heing ill without peonle becoming aware,
especially when the child is teething and the mother is busy.

(V) Incidence of Vomiting.

Vomiting is a symptom about which there can be
little doubt as to its occurrence.

TABLE 30,

Incidence of Vomiting.

Age [ Number of Percentage
Groun Patients. Incidence.
0 -1 100 58
-2 71 42,25
-3 38 : 54,05
- 4 26 38.46
- 5 13 53.84
5 - te] 66,66

It would anvear that vomiting is a fairly common
symptom in Whooping Cough.

(V1) TABLE 31.

Incidence of Whooping.

TAge Number of Percentage
Group patients. Incidence.
0 -1 100 62

2 71 81.69

-3 38 83.78

- 4 26 76,92

- 5 13 84.61

5 - _ 9 88.88

It is surnrising to find the incidence of whooning
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so high especially in the O - 1 group, the figures sre based

upon the observations of untrained observers whose findings

must be interpreted with caution,

(VII) TABLE 32.
Incidence of Convulsions.
Age Tumber of Fercentage
Group - patients Incidence.
0 -1 100 7
-2 71 5.63
-3 38 0
- 4 26 0
- 5 13 0
5 - 9 0
The incidence of convulsions in the '
is more marked than in any of the other groups.
(VIIT) TABLE 33.

Incidence of Enteritis.

Ace Number of Percentage
Group patients Incidence.
0 -1 100 10

-2 71 1.4

- 4 26 0

-5 13 0
5 - 9 0

I

- 21

Enteritis occurs mainly in young age groups,

especlially in children under one year.

TABLE 34.

Recapitulation of Signs and Symptoms prior to admission

to Hospital.
Ké?nﬂwﬁﬁﬁﬁé§”6fCéﬁéﬁFeverVdﬁitingWhOOpingCoﬂﬁul-Enteffffg"MM
Group |Patients sions
’ S S , R I
0 -1 100 100% | 15% 58% 62% 7% 109
/ ] Q7

-2 71 100% 19.71[%42.25% | 81.69% 5.63% 1f4%

-3 38 100% [21,62%54,05% | 83.78% - 2.70%

-4 26 100% [15.,38%38.46% | 76.92% - -

-5 13 100% (23, 07%53,84% | 84.61% - -

5 - 9 100% |22,29%66.66%| 88.88% - -

o257

—e b e . JU— e —_—

age group
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SUNMARY .

The most noteworthy features of the conditions
obtaining prior to admission in this series of 257 cases are
as follows :-

(1) The greater number of cases were in the younger age
groups, 235 out of 2K7 cases (91.44 per cent.,) being
4 years of age or under.

(2) The average duration of illness before admission was
approximately three weeks.

(3) Cough was vpresent in every case.

(4) Fever, vomiting and whooning were evenly distributed
throughout the various ase grouvs.

(5) Convulsions and Enteritis were only found in the
vounger ase groups,

(B) Conditions Present on Admission to Hosvnital.

(1 and 2). Respiratory Conditions present on Admlission.

The differentiation of bronchitis from broncho-
prneumonia is often difficult especially as the one may often
precede the other. The criteria of pneumonia in this invest-
igation were a hich temverature, increase of pulse and respira-
tion rate, some variation from normal of the percussion note
and where the respiratory murmur was tubular or broncho-vesi-
cular with crepitations and rfles. In some instances it was
found that percussion was unimvaired even in definite cases
of pneumonia, These findings in conjunction with the toxaemia
and distressed avnearance of the rnatient have been the stan-
dards by which a diagnosis of pneumonia was made,

Bronchitis was diagnosed when the temperature level
~ was not markedly elevated nor the pulse and respiration rates
markedly increased, where the patient did not appear markedly
toxic or distressed, where impairment of percussion note
could not be elicited and where the resniratory murmur showed

slicht prolonzation of the exniratory phase and was accompanied

. A
by rhonchi or rtles.



40.

TABLE 35.

(1 and 2) Incidence of Respirstory Complications.

.

Age Groups 0 -1{-2 |-3|~-4|-5|5 - | Total

Number of cases 100 |71 38 26 13 9 257

Number with 54 |36 17 11 5 5. 128
Pneumonia

Percentage In- 54 |50,7{44.7] 42,.3] 38.5| 555 49,9
cidence

Number with 27 |21 14 10 7 2 81
Bronchitis :

Percentage In- 27 129.6|36.8] 38.5[53.8[22.2 31.5
cidence

In Glasgow as hosnital heds for cases of Whooping
Cough are intended for complicated cases it is not surprising
to find that out of the 257 cases admitted, 209 or 81.3 per
cent., of cases had bronchitis or Pneumonia, the former
accounted for 81 or 31.5 per cent. and the latter for 128
or 49.9 per cent, Bronchitis and pneumonia appear to be
equally common in the wvarious age groups.

(3) Malnutrition.

TABLE 36,

Incidence of Malnutrition.

Age Groups 0-1l-2 |-3|-4|-5 |5 - |Total

Number of cases 100 |71 38 26 113 9 257

Number with
Malnmutrition 27 123 5 7 6 3 71

Percentage In-
cidence 27 |32.4|13.2(26,9146.2(33.3 27.6

Of the 257 cases, 71 or 27.6 per cent, showed signs
of malnutrition, and this was found to occur with almost
similar frequency in all the age groups except for the - 3
age group where the incidence was low, only 13.2 per cent.
or 5 out of 38 cases being affected, It is not surprising
to find that this condition was common since Whooping Couszh
by itself may cause excessive vomiting in addition to favour-
ing the occurrence of other conditions which nredispose to

wasting, e.g. respiratory infections, enteritis and otitis
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(4) Enteritis
TABLE 37.

Incidence of Enteritis,

Age Groups 0O-1|-2([-3|-4|-5|5 = Total

Number of cases 100 71 38 |26 13 9 257

Number with
Enteritis 42 8 4 0 0 0 54

Percentage In-
cidence 42 11.3]10,5| O 0 0 21.0

Enteritis is common in young children suffering
from Whooping Cough. 54 of the 257 cases (21 per cent.)
were suffering from this condition on admission. These 54
cases were all in the younger age groups, and this complication
was found in 42 out of 100 cases in the 0 - 1 age group, 8
or 11.3 per cent., of 71‘cases in the - 2 age group, and 4 or
10.5 ner cent. of 38 cases in the - 3 age group. The stools
in these cases were green in colour, liguid and frequent,

(5) Fraenal Ulcer.

IABLE 38

Incidence of Fraenal Ulcer,

Age Groups 0O-1}|-2 (-3 ]|-4 |-5 [5 = Total

Number of cases 100 71 38 |26 13 9 257

Number with .
Fraenal Ulcer 10 13 9 5 1 2 40

Percentage In-
cidence 10 18,3 (23,7 |19.2 | 7.7 |22.2 15,6

— e el —_——

This condition was present in 40 (15.6 per cent.)

of 257 cases, Fraenal ulcer is said to be nroduced by the
uncontrollable protrusion of the téngue'during a paroxysm,
causing injury to the fraenum of the tongue by the lower
incisor teeth. In 4 cases in this series the ulcer was

found to be remote from the fraenum. These ulcers, fraenal

‘or varafraenal, are of necessity only present in those children
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possessing lower incisor teeth and often the first indication
of vpressure is a small tear or abrasion; occasionally at
the beginning of the paroxysmal stage a small greyish area
of epithelium was observed with no actual ulceration, this
later developed into an ulcer when the naroxysms became more
severe, @ These ulcers usually heal ué satisfactorily during
convalescence.,

(6) Congestion of Fauces and Tonsillitis.

TABLE 39.

Incidence of Tonsillitis,

Age Groups 0 -1 }|-2 |-3 |-4 |-5 |56~ Total

Number of cases 100 71 38 26 13 9 257

Number with
Tonsillitis 8 11 11 6 1 3 40

Percentage of
Incidence 8 15.5|28.9 |23 7.7133.3 15.6

Congestion of the fauces was present in every
case whilst the tonsils were found to be enlarged and congested
in 40 or 15.6 per cent. of the 257 cases, The presence of
congestion of the fauces is not surprising in view of the
versistent coughing and expectoration of sputum in these

cases,
(7)  Rhinitis,

TABLE 40.

Incidence of Rhinitis.

Age Groups 0-1|-2 -3 |-4 |-5 |5« | Total -

Number of cases | 100 |71 |38 |6 |13 9 | es7

Number with
Rhinitis 12 15 5 3 2 0 37

Percentage In-
cidence 12 21.1(13.2(11.5(15.,4| O 14.4

- , S PR B |

37 or 14.4 per cent. of the 257 cases exhibited
siocns of rhinitis and with the exception of the 5 - age

group the incidence arvears rousghly to be fairly evenly
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distributed. The discharge in practicallv all of these
cases was of the serous type; several resembled nasal
diphtheria and were examined bacteriologically but always
with negative result. It is possible that this condition
was a further symptom of the inflammatory state of the

unper air passages.

(8) Conjunctivitis.

TABLE 41,

Incidence of Conjunctivitis,

Age Groups 0-1|-2 |-3 |-4 |-5 |5~ Total

Number of cases 100 71 38 26 13 9 257

Number with
Conjunctivitis 8 2 2 2 1 0 15

Percentage In-
cidence 8 2.8 5.3 7.7 7.7 O 5.8

The presence of a seropurulent or purulent dis-
charge from the eyes was taken as evidence of conjunctivitis,.
The condition was of isolated occurrence and was present in
15 (or 5.8 per cent.,) of the 257 cases,

(9) Convulsions.,

TABLE 42.

Incidence of Convulsions,

Age Groups 0~-1]-2 |-3 |-4 (-5 |5 =~ Total

Number of Cases 100 71 38 26 13 9 257

Number with
Convulsions 2 4 2 1 0 0 ‘ 9

Percentage In-
cidence v 2 5.6| 5.3 3.8| O 0 3.5

Convulsions may be single or multiple; they are
usually generalized and thev apvear to mark the onset of
sbme complication. They are not infrecuently associated
with the collapse of an area of lung tissue, and have also
been attributed to cerebral haemorrhage, meningeal haemorr-

hage and thrombosis of the brain sinuses, In mény instances
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it is possible that they may be due to the toxins of the
disease, In the present series convulsions occurred mostly
in younger children; there were 9 (or 3,5 per cent.) of the
o57 children with signs of convulsions,
(10)  Otorrhoea.
TABLE 43,

Incidence of Otitis Media.

Age Groups 0O-1|-2 (-3 |~4|-5 |5 = Total

Number of cases 100 71 38 26 13 9 257

Number with
Otitis Media 3 3 0 2 0 0 8

Percentage In-
cidence 3 4,21 O 7.7 O 0 3.1

8 or 3.1 ner cent. of the cases showed signs of
otorrhoea on admission. This complication is vprobably
associated with the inflamed state of the upper alir passages.

(11) Cardiac Complications in non-fatal cases.,

TABLE 44,

Incidence of Cardiac Lesions.

Age Groups 6-1|-2|[-31]|~-4|-5]5 - Total

Number of cases 100 71 38 26 13 9 257

Number with
Cardiac Lesions 2 2 0 0 0 0 4

Percentage In-
cidence 2 2.8 O 0 |0 0 1.5

On examination on admission 4 of the 257 cases
showed signs of cardiac collapse. 2 of these had just
experienced a severe paroxysﬁ of couching and on physical
examination there was evidence of dilatation of the heart.
24 hours later enlargement of the hesrt could not be found
clinically. This condition may be explained by the recurr-
ing attacks of paroxysmal coughing which must entail a great

strain being imposed on the heart of the already toxic

patient,
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(12)  Haemorrhases.
TABLE 45.

Incidence of Haemorrhages.

Age Groups 0-1}|-2[-3 |-4|-5]|5 -~ Total

Number of cases | 100 |71 |38 |26 |13 | 9 o517

Number with
Haemorrhages 0 1 0 0 0 1 2

Percentage In-
cidence 0 1.4] O 0 0 11.1 0.77

Only 2 cases in this group disvlayed evidence of
haemorrhage, one in the 5 - age group had a nasal epistaxis
and the other in the - 2 age group had a subconjunctival
haemorrhage of the right eye. These haemorrhages are
probably another indication of passive congestion.

(13) Prolapse of the Rectum.

TABLE 46.

Incidence of Prolapse Rectum.

Age Groups 0-1|-2|-3|-4]|-5|5 - Total
Number of Cases 100 71 38 26 13 9 | 257
Number with ~
Prolapse Rectum| 1 o) 1 0 0 0 2
Percentage In-
cidence 1 0] 2,6 O 0 0 0.77
J U U I —

Two cases had nrolapse of the rectum on admission,
one in the O - 1 age group# and the other in the - 3 age
group. It is surprising that this condition is not found
more frequently in view of the greatly increased intra-abdominal
pressure induced by the paroxysmal couching,

(14) Miscellaneous Conditions.
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TABLE 47.

Incidence of Miscellaneous Conditions.

Age Groups 0-11|-2 |-31]-4 (-5 |- Total

Number of Cases 100 71 38 26 13 9 257

Number with Mis-
cellaneous con- |
ditions 29 18 7 10 8 3 75

Percentage In-
cidence 29 25,4 (18,4 |35.5(61.5[33.3 29.1

______ S U ISP (T FU T

By these are meant intercurrent conditions, the
majority of which could have arisen apart from the patient
having had Whooping Cousgh.,

The miscellaneous complications number 58, of
which 49 were lesions of the skin and mucous membranes.

14 cases showed clinical signs of rickets,

The remaining complications do not fall into any
distinctive group »nd for the sake of simplicity will be
enumerated under their various headings and age grouns.

TABLE 48,

Miscellaneous Conditions.

Age Group in Years 0 -1 -2 -3 - 4 -5 5 -

Umbilical Hernia 2

Hydrocoele of Tunic#
Vaginalis 1

Abscess of Neck 1 . 1

Fracture of Digital
Phalanx 1

Acute Miliary Tuber -
culosis ' 1

Cervical Adenitis , 1

Coliform Bacilluria 1
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TABLE 49

Conditions Ohserved on the Day of

Admission to Hosvital.

- — —
Age Groups b -1 |-2|-3|-4]|-5]5 - Total
Number of Cases 100 71 38 26 13 9 257
Number with
Pneumonia 54 36 17 11 5 5 128
Percentage In-
cidence R4 50,7|44.7|42.3| 38.5| 5545 49,9
Number with
Bronchitis 27 21 14 10 7 2 81
Percentage In- :
cidence 27 29.,6/36,8|38,5(53.8|22,2 |  31l.5
Number with
Malnmutrition| 27 23 5 7 6 3 71
Percentage In-
cidence 27 32.4113,2|26.9/46.2|33.3 27.6
Trumber with
Enteritis 42 8 4 0 0 0 54
Percentage In-
cidence 42 11.3(10.5] O 0 0 21.0
Number with
Fraenal Ulcer 10 13 9 5 1 2 40
Percentage In- ' ‘
cidence 10 18.3(23.7]|19.2] 7.7]122.2 15.6
Number with
Tonsilitis 8 11 11 6 1 3 40
Percentage In-
_____cidence 8 15.5128.9123 T7.7133.5 | 15.6 e
Number with
Rhinitis 12 15 5 3 2 0 37
Percentase In- *
cidence 12 1 21.1113.2]11.5|15.4] O 14.4
Number with '
Conjunctivitis 8 2 2 2 1 0 15
Percentage In-
cidence 8 2.8| B3l 7.7 7.71 0 5.8
Number with
Convulsions 2 4. 2 1 0 0 9
Percentage In-
cidence - 2 5.6 5.5| 3.8| O 0 3.5
Number with e T
Otitis Media 3 3 0 2 0 0 8
Percentage In-
cidence 3 4.21 0 7.7 0 0 3.1
Number with S
Cardiac Lesions 2 2 0 0 0 0 4
Percentage In-
cidence 2 2.8 0 0 0 0 1.5
Number with N
Haemorrhages 0 1 0 0 0 1 2
Percentage In-
cldence 0 | 1.4 .0 |0 |0 P11 0.77
Number with - -
Prolapse Rectum 1 0 1 0 0 0 2
Percentage In-
cidence 1 0 .
Number with Miscel- —-|- 881010 1O 0.77
laneous conditions29 18
Percentage In- 4 10 8 5 75
—-.cldence | 29 |25.4]18.4(38.5[61.5 |33.5 | 29,1
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SUMMARY .

In the 257 cases presented an analysis of the various
conditions present on admis=ion reveals that serious complic-
ations were present in a large proportion of cases,

First in order of frecuency were respiratory
complications which were present in 209 or 8l1.4 per cent. of
the series; next in order came malnutrition and enteritis
which were present respectively in 71 or 27.6 per cent. and
£4 or 21 per cent. of the 257 cases, Convulsions were ninth
in order of frecuency and account for 9 or 3.5 ner cent., of
the series.

In the next section the nreceding complications
will be considered when they developed after admission. The
possible causation of those various conditions has already
been discussed in the foregoing pages and therefore no atfempt
will be made to further elaborate,

(C) Conditions manifested after Admission.

Table 63 shows the numbers of cases which on
admission were free from the comrlications listed on that
table. Table 64 displays the incidence of these conditions
on, and developing after, admissior. The following parasgraphs
compare these figures with those of the complications present
on admission (Table 49). In Tables 50 to 62 inclusive
uncomplicated is used to signify cases free from the conditions
on admission listed in these tables,. |

(1) Respiratory Complications.

TABLE 50

Incidence of Respiratory Complications.

Age Groups : 0O-1]|-2 -3 [-4]|-5 |5~ Total

Total number of

cases in series| 100 71 38 26 13 9 257
Number of uncom-

plicated cases 46 35 21 15 8 4 129
Number with

Pneumonia 9 1 2 1 1 0 14
Percentage In-

cidence 19.7| 2.85 9.59 6,7(12.5| O 10,85
plicated cases 73 50 24 16 6 7 176

Number with
Bronchitis 15 4 2 3 1 0 25

Pergepiage In- 20.5| 8.0 | 8.3 18.7116.81 0 14,2 i

Number of uncom- ’
|
1
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(a) Pneumonia occurred in 14 cases (10.8 per cent. of
129 cases) which compares very favourably with the figure of
49.9 per cent. present on admission. From Table 64 it is
seen that the total incidence of nneumonia was-142 out of
2F7 cases (55,3 per cent.).

(b) Bronchitis was found to develon in 2% out of 176
cases (14.2 ver cent,), This arain indicates the value of
hosritalisation as the incidence of this condition on admission
was 81 out of 287 cases (31.5 per cent.). Bronchitis,
therefore, follows close on pneumonia as a complication, the
total figures being 106 out of 287 cases (41.2 per cent.).

(2) Malnutrition.

TABLE 51

Incidence of Malnutrition.

Age Groups 0-11|-2 |-3 |-4 |-5 |5 - Total
Total number of

cases 1in series 100 71 38 26 13 9 257
Number of uncom-

plicated cases 73 48 33 1¢ 7 6 186
Number with

Malnutrition 6 0 1 0 0 1 8
Percentage )
Incidence. 8.2 0 3 -0 0 16.5 4,3

During the stay in hospital 8 cases, 4.3 per cent.,
of the 186 cases non-debilitated on admission, showed signs

of wasting. This figure compares very favourably with ‘that

found on admission which was 71 cases or 27.6 ver cent., of the
2R7 cases, Here acain this nroveé to be a common complioation,§
a total of 79 out of 257 cases (30.7 per cent.,) being observed.
(3) Enteritis.

TABLE 52

‘Incidence of Enteritis.

Age groups 0-1{-2 |-3|-4|-5 1|5 - Total '
Total number of

cases in series 100 71 38 26 13 9 257
Number of uncom-

plicated cases 58 63 54 26 13 9 203
Number with

Enteritis 27 7 2 1 1 0 SS |
Percentage In- 46,5(11.11 5.9| 3.8| 7.71 O 18.7 !
cidence )
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Of the 205 cases, 38 or 18,7 ver cent, develovel
enteritis affer admission to hosritel as compared with B4
or 21 per cent. who had the condition on admission. The
total incldence 1is 92 out of 2787, 35.8 ver cent., and the
condition would appear to be more common amoncst the vommoer
age groups. It 1s seen that the incidence of this compli-
cation 1s about ecqual in home and hospitsliised cases amd fs

probably the result of suto-infection.

(4) Fraenal Ulcer,

TABLE 53.

- e ; D B e T
Age Groups O -1|-2 [-3|-4 }|-5 [b =~ Tottall.

Total number of

cases in series | 100 71 38 26 13 9 2BV

Number of uncom-

plicated cases 90 58 29 21 12 7 ik

Number with Frae-

nal Ulcer : 0 0 0 0 0 ) @
Percentage In- :

cidence 0 0 0 0 0 Q ()]

None of the cases developed fraensl mlcer @?%@?
admission to hosvital which is to bs expected ag the majoriitw
of the cases were in the paroxysmal stage of the disezse on
admission.

(5) Tonsillitis and Congestion of Fauces.

TABLE 54.

Incidence of Tonsillitis.

S — S A
Age Groups O -1 -2 (-3 |-4|-5 (5 = Total
Total number of
cases in series| 100 71 38 26 13 9 287
Number of uncom-
plicated cases 92 60 27 20 12 6 217
Number with ;
Tonsillitis , 1 0 0 3 0 1 5
Percentage In-
cidence ~J 1 0 0 15 | O 16.6 2.3
e e L R I ,...J_,M__.A_J,;_.__._._ e

Congestion of the fauces was nresent in all the
cases, The tonsils were enlarged and congested in 2.3 per

cent., of cases as compared with 15.6 per cent, nresent on

T T TS
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admission, giving a total incidence of 17.5 per cent.
(6) Rninitis.

TABLE 55,

Incldence of Rhinitl s,

e

Age Groups 0 -1 -2(-3|~4(-5|5 - Total

Total number of

cases in series| 100 71 38 26 13 9 257
Number of uncom~
- plicated cases 88 56 33 23 11 9 220
Number with
Rhinitis 17 11 2 7 0 0 37
Percentage In-

cidence 19,31 19.6] 6 30 0 0 10.6

Rhinitis developed in 37 out of 220 cases (10.6
per cent,) which is slightly less than the figure of 14.4
ner cent., vresent on admiseion. 74 cases developed the
condition out of the total series, giving a percentage in-
cldence of 28.8,

(7)  Conjunctivitis.

TABLE 56.

Incidence of Conjunctivitis.

— R et e

Age Groups 0-11(-2 |-3 |-4 |-5 |5-= |Total

Total number of

cases in series| 100 71 38 26 13 9 257
Number of uncom-

nlicated cases 92 69 36 24 12 9 242
Number with Con-

junctivitis 10 7 1 2 1 1 22
Percentage In-

cidence 10,910,111 2.8] 8.3 8.3 11.1 9.25

—

Conjunctivitis developed in 9.25 per cent. of’
cases as compared with 5.8 per cent, present on admission,

a total incidence of 14.4 per cent.

P

o



(8) Convulsions.

TABLE 57.

Incidence of Convulsions.

Age Groups c -1 -2 |-3 |-4 |-5 |5 =~ Total

Total number of ‘
cases in series | 100 71 58 26 13 9 257
Numbher of uncom-

plicated cases a8 6" 56 25 13 9 248
Number with .

Convulsions 15 3 2 0 1 0 21
Percentage In- .
cidence 15.3| 4.5] 5.5 O 7.7 0 8.4

Convulsions develoned in 8.4 per cent. of cases
compnared with 3.5 per cent. present on admission, a total of
11.7 per cent, The majofity of these convulsions occurred
in the younger age grouprs.

(9)  Otorrhoea.
' TABLE 58.

PSS ——

Incidence of Otitis Media.

Age Grouns 0-11|-2|[-3]|-4]|-51]5~ Total
Total number of

cases in series| 100 71 38 26 13 9 257
Number of uncom-

plicated cases Q7 68 38 24 13 9 249
Number with

Otitis Media 9 12 3 0 0 2 26
Percentage In-

cidence : 9.3[17.5] 7.9 O 0 22.2 14,8

Otorrhoea was present in 14.8 per cgnt of cases
compared with 3,1 per cent. present on admission, the total
incidence being 13.2 per cent. The relatively high incidence
of this condition is doubtless aséociated'with the congested

nasopharynx present in all these cases.
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(10) Cardiac Lesions. (Not associated with death occurring
immediately afterwards.)

TABLE 59.

Incidence of Cardiac Lesions.

Age Grouns D -1 |-2 |-3 |-4 |-5 |5 - Total

Total number of

cases in series | 100 71 38. |26 13 9 257
Number of uncom-

plicated cases 98 69 38 26 13 9 253
Number with Car-

diac Lesions 5 1 0 1 1 1 9
Percentage In-

cidence 5,11 1.4] 0 3.8 7.7 11.1 3.5

. e T TSR SSUEINPRIIERE SRR ES

Of the 5 cases who displayed cardiac complications
in the O - 1 groupr, 3 were designated cardiac collapse; in
these cases dilatation of the heart had not been determined.
The remaining 2 cases were respectively cardiac collapse with
temporary dilatation of the heart, and pericarditis. The 3
cases in the 'under 2', 'under 3' and '5 and over' age grouns
were cases of cardiac collapse with temporary dilatation of
the heart, whilst the remaining case in the 'under 5' age
groun was one of cardiac collapse with no clinical indication
of dilastation. A1l the cases of cardiac collapse, with or
without clinical dilatation of the heart, described here and
previously on page 44 occurred after severe paroxysms of
coughing. The total incidence of cardiac complications was
5.0 per cent.

(11) Haemorrhages.

TABLE 60.

Incidence of Haemorrhages.

Age Grouns 0-11]-2|-3|~-4|-5 |6 - Total
- e ] -

Total number of

cases in series| 100 71 38 26 13 9 257
Number of uncom-

plicated cases 100 70 38 26 13 8 255
Number with

Haemorrhages 0 1 0 1 1 1 4

Percentage In-
cidence 0] 1.4 O 3.8 7.7 12.5 1.6
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Nasal enistaxis occurred in 3 cases, 1 from each of
the following ase grouns: 'under 4', 'under 5', '5 and over'.
1 case with petechial haemorrhages into the skin occurred in
the 'under 2' age groun. The incidence was therefore 1.6

per cent. and the total incidence was 2.3 vper cent.

(12) Prolanse of HKectum.

None of the cases develoved prolanse of the rectum
after admission.

(13) Miscellaneous Complications.

TABLE 61,

Incidence of Miscellaneous Conditions,

Age Groups P -1 4i{-2 -3 1|-4]-5 |5 - Total

Total number of

cases in series| 100 71 38 26 13 9 257

Number of uncom- 4
"~ plicated cases 71 53 31 16 5 6 182

Number of Miscel

laneous

Conditions. 24 12 10 8 2 3 59
Percentage In-

cidence 33.8122.6| 3.2|50 140 50 32.4

These number 59 of which 34 were 1esi§ns of the.skin
or mucous membranes, The remaining complications are tabulated
under the various headings and age groups in the following
table.
| TABLE 62.

‘Miscellaneous Complications.

1

Tetany

Abscess of Sacral Region
Abscess of Cheek

Empyema

Orbital Cellulitis
Pulmonary Tuberculosis
Alveolar Abscess
Bronchiectasis
Scarlatina

Abscess of Thigh

Facigl Palsy

Double Ethmoiditis
Double Orbital Cellulitig

O
'—l

N
[

i
|
i
|
l
|

© LHHHUH
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TABLE 63,

Conditions Developing after Admission to Hospital.

Age Groups 0 -1 -2 -3 |-4 |-5 |5 - |Total
Total number of

cases in series | 100 71 38 26 13 9 257
Number of uncom-

plicated cases 46 35 21 15 8 4 129
Number with '
Pneumonia 9 1 2 1 1 0 14
Percentage In-

cidence 19.7 2.85/ 9.59 6,7 12.5| 0O 10.85
Number of uncom-

plicated cases 73 50 24 16 6 7 176
Number with

Bronchitis 15 4 2 3 1 0 25
Percentage In-

cldence T 20,5 | 8.0 (8.3 18,7 (16,6 O | 14.2
Number of uncomp- ]
licated cases 73 48 33 19 7 8 186
Number with

Malnutrition 6 0 1 0 0 1 8
Percentage In-

cidence. | 8.2 |0 |3 |0 |0 |16.5| 4.3
Number of uncom- -

plicated cases 58 63 34 26 13 9 203
Number with

Enteritis 27 7 2 1 1 0 38
Percentage In- :

cidence 46,5 (11,111 5,9] 3.8 7.7 O 18.7 .
Number of uncom- ' i | B

plicated cases 90 58 29 21 12 7 217
Number with

Fraenal Ulcer 0 0 0 0 0 0 0
Percentace In-

cidence o0 10 10 6 10 | O 0
Number of uncom-

plicated cases 92 60 27 20 12 6 217
Number with

Tonsillitis 1 0 0 3 0 1 5
Percentage In-

_cidence 1 o _ |0 |15 | 0 |16.6| 2.3
Number of uncom-

plicated cases 88 56 536) 23 11 9 220
Number with Rhin-

itis. 17 11 2 7 0 0 37
Percentage In-

_cidence | 19.31(19.6|6_ [30 | 0 | 0 | 10.6_
Number of uncom-

rlicated cases 92 69 36 24 12 9 242
Number with

Conjunctivitis 10 7 1 2 1 1 22
Percentage In-

cidence 10,9 (10,1 | 2.8 8.3| 8.,3]11.1 9.25
Number of uncom- '

plicated cases 98 67 36 25 13 9 248
Number with

Convulsions 15 3 2 0 1 0 21
Percentage In-

cidence 15.3 4,51 5.5 0 7.7, O 8.4
Number of uncom-

plicated cases 97 68 38 24 13 9 249
Number with

Otitis Media 9 12 3 0 0 2 26
Percentage In-

_cidence .. 9.5 117.5]7.91 0 | O |22.2 14.8




Number of uncom-

plicated cases 98 A9 38 26 13 9 253
Number with

Cardiac Lesions 5 1 0 1 1 1 9
Percentage In-

_cidence 5,1 1.4y 0 | 3.,8] 7.7111.1 3¢5

Tumber of uncom-
plicated cases 100 70 38 26 13 8 255
Number with

Haemorrhages 0 1 10 1 1 1 4
Percentage In-
_cidence 0 1.4 0 3.8 7.712.5 1.6

Number of uncom-
plicated cases 99 71 37 26 13 9 265
Number with

Prolapse Rectum 0 0 0 0 0 0 0
Percentage In-
_cidence o % 0o (0o 10 |0 0
Number of uncom-

plicated cases 71 53 31 16 5 6 182
Number of Miscelq

laneous

Conditions 24 12 10 8 2 3 59
Percentage In-
cidence 33.8|122.6| 3.2|50 40 50 32.4

"Uncomplicated in this table is used to signify cases free
from the conditions on admission listed in this table.
TABLE 64,

Total Incidence of the Conditions Observed on

and After Admission.

Age Groups 0O -1 }|-2|[-3[-4]|]-5|5 - Total
Total number of

cas@gﬂip;§§r1e~4rlggwﬁw71 38 26 |13 9 2587
Number with

Pneumonia 63 37 19 12 6 5 142
Percentage In-

cidence 163 52,150 46,1146.2| 55.5 55.3
Number with |

Bronchitis 42 25 18 13 8 2 1086
Percentage In-
_cidence | 42 |35.2/42,1|50 |61.5| 22.2]  41.2
Number with

Malnutrition 33 23 6 7 6 4 79
Percentace In-

_cidence _ 33 32.4|15.,8 126,9|46.2] 44.4 30,7
Number with

Enteritis 89 15 6 1 1 0 92
Percentage In-

cidence 69 121.1115.8| 3.8 7.7 o 35.8
Number with

Fraenal Ulcer 10 13 9 5 1 2 40
Percentage In-

cidence | 10 ]18.3|23.7]19.3] 7.7] 22.2 15.6
Number with

Tonsillitis 9 11 11 9 1 4 45
Percentage In-

cidence 9 |15.5[/28.9|34.,5] 7.7 44.4 17.5




Number with

Rhinitis 29 26 7 10 2 0 74
Percentage In-

_cidence | 29 |36.6(18.5(28,4/15.4!0 | 28.8
Number with ) -
Conjunctivitis 18 9 3 4 2 1 37
Percentage In-

_cidence | 18 [12.8] 7.9|15.4|15,411.1 | 14.4
Number with - T
Convulsions 17 7 4 1 1 0 30
Percentage In-

cidence |17 1 9.8]|10.6) 3.8] 7.71 0 11.7
Number with

Otitis Media 12 1R 3 2 0 2 34
Percentage In-

_cidence 112 |21.5| 7.9 7.7] O 22.2 | 13.2
Number with —

Cardiac Lesions 7 3 0 1 1 1 13
Percentage In-
_cidence | _7 4.2/ 0 | 3.8} 7.7]11.1 | 5
Number with

Haemorrhages 0] 2 0 1 1 2 6
Percentare In-

_cidence | 6 |1 2.8] 0 | 3.8 7.7|122.2 2.27
Number with )
Prolapse Rectum 1 0 1 0 0 0 2
Percentage In-

_cidence 1.1 |6 2.8 0 | O 0 0,77
Number of Miscel- 1T T
laneous

Conditions 53 30 17 18 10 6 134
Percentage In-

cidence 53 42,3144,7|69.,3]|76.9|86.6 52 .

SUMMARY..
(1) An analysis of the conditions developing after admission
has been.carried out, and their total incidence given.
(2) The analysis shows that hospitalisation is advantageous
in the paroxysmal stage of Whooning Cough as fewer complica-
tions developed in the majority of cases so treated.
(3) Serious complications were found to develop in a
considerable numher of the cases after admission.
The total incidence of the more important of these
is given below.
(a) Pneumonisa. This condition was present in 142 out of
957 cases (B5.3 per cent.)
(b) Bronchitis. 106 cases out of 257 (41.2 per cent.)
showed this condition.
(¢) Enteritis. 35,8 per cent. of the series, 92 out of
257 cases suffered from this serious compllcation.
(d) Malnutrition. 79 out of 257 cases (30.7 per cent.
developed wasting and this is probably dependent to

some extent on the vomiting and enteritis,
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(e) Convulsions. 30 out of 257 cases (11.7 per cent.)

showed this complication.

With the exception of Enteritis and Convulsions
which were more common amongst the younger age grouns, the
other compllications were found to be fairly evenly distributed
throughout the age grouvs. From the foregoing figures it
will be seen that despite the efficient treatment obtainable
in hosvital the more serious complications still tend to
develop although less freouently.

A Study of the 66 Fatal Cases.

As has been described nreviously (page 40 et seq),
209 patients were admitted to hospital showing resplratory
complications, 54 with enteritis and 9 with convulsions.
Those are the more dangerous of the complications of Whooping
Cough and an attempt will be made to assess their relative
importance as causes of fatality.
V TABLE 65.

Relative Incidence of Probable Causes of Death.

Age Groups.
0-11|-2 |-3 [-4 |-5 | =~ Total number
of deaths.
Total Number
of Deaths 46 14 3 2 0 1 66
Pneumonisa
present in 44 12 3 1 0 1 61
Bronchitis
present in 2 0 0 0 0 0 2
Enteritis
present in 32 5 0 0 0 0 a7
Convulsions
present in 13 7 2 0 0 0 22
Pulmonary
Tuberculosis
present in 0 2 0 0 0 0 2

This table indicates that several complications
might be vnresent in one case: Pneumonia was the most
frequent comnlication, being oresent in 61 out of 66 fatal
cases,

Although Enteritis in Whooping Cough would more

properly come under contributory causes of death as it is
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almost invariably 2 secondary manifestation of broncho-
pneumonia, yet it is of such severity in many cases as to be
classed an immediate cause of death. It was nresent in 37
of the 6 fatal cases.

Convulsions were present in 22 of the 66 fatal cases,
but bronchitis and pulmonary tuberculosis were relatively
infrequent, being present respectively in two of the fatal
cases,

TABLE 66.

The Incidence of Other Complications in the 66 Fatal Cases.

Age Grouns
0O -1 |-2 -3 |-4 |-5 15 - Totals

Number of Patients

in age group 100 71 38 26 13 9 257
Number of Deaths

in age group 46 14 3 2 0 1 66
Malnutrition

present in 21 8 0 2 0 1 32
Otitis Media

present in 4 2 0 0 0 0 6
Rickets

present in 2 1 0 0 0 0 3
Tetany

present in 1 0 0 0 0 0 1
Empyema :
present in 3 0 0 0 0 0] 3
Cervical Adenitis

present in 1 0 1 1 0 0 3
Bronchiectasis

present in 0 0 1 0 0 1 2

The above table shows that Malnutrition aprears to
be a fairly frequent contributory cause of death, whereas
otitis media, rickets, tetany and cervical adenitis éppear
to be relatively infrecguent. Empyema was present in 3 and

bronchiectasis in 2 cases.

VACCINES IN THE TREATMENT OF WHOOPING COUGH.

Much has been written on the use of Pertussis vaccine
as a therapeutic measure in the treatment of Whooping Cough.
A resumé of the more important recent literature is to be
found in the introduction, This would appear to suggest
that although some workers have obtained negative or ecuivocal

results others report greater success. The majority of the
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latter workers are almost unanimous in saying that vaccines
are of greatest value in the esrly stages of the disease.
It seems that very large doses of Pertussis vaccine_can be
tolerated without untoward effect and that the vaccine should
be ovrepsred from phase 1 of the organism to ensure antigenic
efficacy. The majority of workers have used nure.Pertussis

vaccine.

Scheme followed in use of Vaccine.

All the cases were treated under conditions which
were as comparable as nossible. A standard diet was adopted
and similar drugs were used for all patients as far as possible
with the exception of chloral hydrate which was used only in
cases with convulsions, A record, as accurate as possible,
was kept of the coughs, whoo»s, vomliting, cyanosis and convul-
sions in each case as an index of the severity of the disease.

Clinical examinations were carried out on each
patient daily as far as possible, Later when the epidemic
‘was at its height this -was found to be impracticable and
examinations were made on each natient every third day.

Vaccine Treatment.

In order to evaluate the-nossible beneficiai effect
of vaccines in treatment the 257 cases were subdivided into
3 groups
(a) 78 cases were treated with smooth vaccines which had
been preparéd from freshly grown strongly antigenic smooth
strain organisms. (Phases I and II Leslie and Gardner).
(b) 22 cases were treated with rough vaccine prepared from
0ld stoek laboratory cultures. (Phase IV Leslie and Gardner).
(¢) 157 cases which did not receive any vaccine treatment.
Group (a) is thus controlled by group (b), both of which are
in turn controlled by group (c).

With regard to the general medical treatment, all
cases were put on a simpnle expectorant mixture.

Prescription A.

Pot. Cit. Alv
Tinct. Ipecac. 31
Syrup Tolu. 511

Syrup Simplex 3ii
- Aqua ad. 3iv
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Sig. %iil ex acua 4 times daily for children over 2 vyears:
31 for children under 2 yesrs.

It was felt that such a2 mixture might hsave 2
beneficial effect in alding the patients to get rid of the
thick viscid sputum, Potassium Citrate being added to aid
elimination by the kidneys: drugs of an anti-spasmodic and
sedative nature were not used in a routine manner.

A second prescription, Prescription B, was used

when resolution of bronchopneumonia or bronchitis‘was delayed.

viz: Pot. Tod. 31
Tinct. Ipecac. 3ii
Syrup Tolu. 311
Syrup Simplex i1
Agua ad. dvi

A similar system of dosage was employed as with
prescrintion A. Children under 2 years received half the
dose.

TECHNIQUE OF VACCINE THERAPY,

(1) Choice of Case.

The cases in which vaccination with pure Pertussis
vaccine was carried Qut were unselected, every case being
treated regardless of the stage of the disease, with the
following exceptions.

Children who were judged to be acutely 111 from the
comnlications of Whooping Cough or from intercurrent disease,
and children who were apparently moribund.

| The choice of a vaccine composed solely of

HaemophilggvPertussis was made for the following reasons:

(1) Large doses of Whooping Cough vaccines composed of H,
Pertussis alone may be given without the constitutional and
local upset so common with other vaccines.

(2) It was thoup:bt‘ that an attempt should be made to attack
solely the anecific infection.

(3)  Whooning Coush is a disease which usually runs a long
course, and 1t was thoueht that if the length and severity

of the disease was derendent on the fact that immunity took

a long time to develon then the giving of smooth vacclne

parenterally misht accelerate the amount and rate of



acouisition of specific immunity.

TYPES OF VACCINE.

The vaccines used were composed‘of whole
B. Pertussis micro-organisms in susrension, or their
chemically dlssolved constituents. J
(1) Vaccines compogsed of whole orﬂﬁnisms in suspension.

(2)  Whooping Cough vaccine (Prophylsctic A)
containing 4,000 million whole organisms ner c.ém, vrepared
by the inoculation department, St. Mary's Hospitsl (issued
by Parke Davis & Co.). This vaccline consists of whole
organisms in suspension in normsl saline fo which 0.05 per
cent. of phenol had been added. The medium on which the
organisms were grown was =aid to be glycerol potato blood
agar, horse blood being used.

(b) Madsen's vaccine containing 8,000 milliomn
B. Pertussis organisms per c.cm. in suspension in normal
saline to which 0,05 per cent. phenol had been added. The
media stated to be.used was one comnosed of glycerol potato
blood agar, the blood used being horse blood. This wvaccine
was prepared by the State Serum Institute, Demmark, énd is
marketed in this country by British Drug Houses.

(c) Whooping Cough dissolved vaccine confaining the
dissolved- constituents of 4,000 million or 8,000 million
to 10,000 million B. Pertussis organisms per c.cm. The
organisms were stated to be grown on Bordet Gengou media
using horse blood; This vaccine is prevared and marketed
by the Glaxo Laboratories Ltd.

(a) Rough strain vaccine containing 8,000 million
whole B. Pertussis organisms per c.cm. prepared from old
stoek laboratory cultures by Dr. Robert Cruickshank, lately
Bacteriologist to the Royal Infirmary, Glasgow,

With the exception of the roush strain vaccine all
these vaccines were stated to have been prepared from freshly
isolated strains of the orranism so that the antigenlec effilcacy

of the vaccines seemed assured.



Dosage of Smooth Vaccine.

When the vaccines were first used small doses were
tried as it was thought advisable to nroceed cautiously.
Therefore the initial dose of wvacecine was often as low as
400 million orsanisms, whilst later in sccordance with the
practice of recent workers [Cockshut (12) (1933), Sauer (28"
(1937\]3 single dose of 32,000 million orgsnisms was frequently
used and even larger single doses were employed in exceptional
circumstances. The total amount of vasccine given in each -
case was denendent, not only upon considerations of caution,
but also on the vrogress of the illness and the development
of other contra-indicafions; thils has given rise to an
apnarently systemless method of dosage. A somewhat decreased
dosace was used for children under the age of 1 wesr, =an
effort being made to give the ontimum dose, bearing in mind
that an amount of vaceine above that canable of producing
the maximal antibody response is valueless. The vaccines
were usually injected at intervals of 2 - 7 days. It was
found that when largze amounhts of vaccine were administered
subcutaneously in the subdeltoid resions 2 raised indurated
area usually develoned at the =zite of the injection with
some inflammatory reaction. This area was variabie in size
and was usually roughly provortional to the amount of vaccine
injected and occasionally took several days to disapnear.

The local reaction was most marked in from 16 to 24 hours
after injection. When large doses of vaccine were thought
to be necessary the intramuscular route was chosen, injection
being made into the external asnect of the thigh, witﬁ little
local disturbance. Tt was also thought that the antibody
response to intramuscular injection might he quicker. T11
effects consisted of local nain and stiffness which usually
vassed off in a few days. The route of administration had

no effect on the ceneral reaction which was never severe.
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The Value of Vaccine Therapy.

Dosage of Vaccine.

Fach individual case was treated according to its
anticipated reocuirements, and no attempt was made to adopt

a standardised dosage. The concentrations of the vaccines

used varied and an arbitrary unit of 4,000 million organisms

per c.cm., was adopted.
The results of treatment by vaccines were judged

solely on cases who comnleted successfully their course of

injections. Cases transferred or dismissed irregularly and

deaths are thus excluded. This leaves for consideration
179 cases of which 95 were untreated by vaccines, 66 which

received smooth vaccines and 17 which had the rough vaccine,

TABLE 67.

e

Disposition of Cases.

Non-Vaccine |Smooth Vaccine |[Rough Vaccine| .
Treated Treated Treated Tot~-
Group Group Group al
Irregular B
Dismissals. , 4 ' 0 0 4
Transfers 5 0 3 8
Number of Cases ) |
Dismissed as well 96 66 17 179
Deaths 52 12 2 66
Number of Cases
Admitted 157 78 ‘ 22 257

T T S -

Group 1. Smooth Vaccine Treated.

There were 66 cases in this group. = The average dose

per case was 18.593 c.cm., of smooth vaccine.  The minimum

dose was l.c.cm. and the maximum 73 c.cm.

The vaccines used were prepared by three firms, viz:

(1)  Glaxo Vaccine (23 cases).
(2) St. Mary's Hospital Vaccine (19 cases).

(3)  Danish Vaccine (24 cases).
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TABLE 68.
Average, Minimum and Maximum Doses of Smooth

Vaccine given in the Various Age Groups.

Number of |Age Groups |Averase Amount [Minimum Dose |Maximum Dose ;
Patients of Vaccine of Vaceine of Vacecine
24 0 -1 yrs 17.0 c.cm., 1l c.cm, 44,0 c.cm.
15 - 2 yrs 16.32 c.em.| 6 c.cm. 36.0 c.cm, .
12 - 3 yrs 21.54 c.cm.| 5 c.cm. 44,0 c.cm. “
7 - 4 yrs 17,85 c.cm.| 6.2 c.cm, 32.0 c.cm. »
3 - 5 yrs 12.33 c.cm.| 5.3 c.cm. 19.7 c.cm. K
5 5 -~ yrs|  22.04 c,em.| 5.2 c.cm. 73 c.cm »
66 18.593 c.cm| P
e b - vj
Group 2. Rough Vaccine Treated, 17 Cases., -
There were 17 cases in this group and the average @
case dosage was 11.11 c.cm., the minimum 2 c.ecm. and the ‘:
maximum 20 c.cm. g
L,
TABLE 69. i‘
. 1
Average, Maximum and Miﬁ@um Doses of Rough E
Vaccine given in the Various Age Groups.
ey e |
Number of |Age CGroups |[Average Amount |Minimum Dose|Maximum Dose H
Patients of Vaccine of Vaccine | of Vaccine j
e e - h
L 0 -1 yrs 9.4 c.cm, 2 c.cm. - 15 c.cm. y
3 - 2 vyrs| 14.4 c.cm. 8 c.cm, 20 c.cm. 13
2 - 3yrs| 11.5 c.cm 6 c.cm. 17 c.cm. i
3 - 4 yrs 5.33 c.cm. 2 c.cm., 10 c.cm. 3
2 - 5 yrs| 15.5 c.cm. 12 c.cm. 19 c.cm.
0 5 - yrs|_
17 11.11 c.cm.

Group 3.  Cases not Treated by Vacecines.
' There were 96 cases in this group, the majority of
whom were younger children, see Tables 70 and 71.

TABLE 70.

Distribution of Cases in Non-Vaccine Treated Group.

Number of Patients.

Age Groups {
0 - 25 _;

- % 34 (

- 3 15 :

- 4 13 %

5 - 3 g

96 Total.
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TABLE 71.
Age Distribution of the Patients in the Non-Vaccine

Treated Group.

In Whole Group.

Number of | Age Group | Deaths | Transfers|Irregu- [Regular
Patients Number [Per Cent} lar Dis-4Dismis-
b . _|missals isals.

59 O -1 yrs. 33 55,9 0 1 25

49 -2 " 13 26,53 1 1 34

24 -3 " 3 12.50 4 2 15

15 -4 " 2 13.33 0 0 13

7 -5 " 1 14,28 0 0 6
3 Pt c (.o _y o L o 3 2_

187 52 33.12 5 96

Record of Results

Observations of the temnerature, pulse and resvira-
tions were taken every four hours and charted until such time
as they had fallen within the limits of normal, and then
morning and evening records only were taken. hen vaccines
had been given, the height of the temnerature, pulse rate
and respiration rate were recorded every 2 hours for the
first 24 hours after the injections had been glven, The
various symptoms, signs, complicatiéns and intercurrent
diseases which developed were noted, Efforts were made to
assess the severity of the disease; and the success of this
depended entirely upon the enthusiasm and conscientiousness
of the nursing staff who noted the various criteria through-
out the 24 hours frbm day to day whilst the patient was In
hospital. The results were charted in the following form
for each natient every day:-

Name; Age; Date of Admission; Day of Illness on Admission;

Date |Number| Average Total Total Incidence|Incidence
of Number Number Number of Cyan- |of Convul-
Paro~ | of Coughs|of Coughs|{of Whoops [osis sions
xysms | per paro-|per day per day

xXysm

A paroxysm was taken to be a series of involuntary coughs
following each other in close succession and ending in (1)

a pause, (2) whooping, (3) vomiting, (4) convulsions and
occasionally cardiasc collapse. From these observations
graphs have been constructed to illustrate the course of the

disease, see page 69 et seq.
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Results.
Changes in Severity in the Smooth Vaccine Treated

and Non-Vaccine Treated Cases.

(1)  Smooth Vaccine Treated.

65 cases treated with smooth vaccines (not 66)
will be considered as in one case the date of onset of the
disease could not be fixed with any degree of certainty.
In the control group there were 59 cases, here again the
duration of the Whooping Cough could not accurately be

determined in 37 cases,

Distribution of Cases and Severity on Admission or
Prior to Administration of Vaccine.

124 cases (65 treated 59 controls).

Milg Moderate |Severe Totals
Tr |[Ct |[Tr |(Ct Tr | Ct Tr ct
Age Groups| | L L | W "Z | Nol % o
0 -1 19 |10 3 3 2 2 12436,9 | 15 125,42
- 2 8 |18 5 9 1 0 1141L1.5 | 25 |42.4
- 3 2 |3 1 5 1 2 111p6.,9 | 10 16,9
3 - 12 B 3 3 1 116p4.6 9 |115.2
Totals 48 34 |12 [0 |5 5165 |59
Per Cent. 73.452,318.530,8 |7.77.7 | o0 | 1100 | }

- — [ [UUURSUIY SR S . -
Tr = Cases treated with 'smooth vaccine!,
Ct = Cases untrédated with vaccine.

No .= Number

% =Per cent,

From a perusal of Table 72 it is seen that the largest
number of cases were mild, and that there were more mild

cases in t‘he' treated than in the control group.

TABLE 73.

Total Duration of Disease.

Total Treated Group | Control Group | Duratiord Treatfontrols
Duration |Cases relieved | Cases relieved| of Whooyg ed
of Cough |No. | Percentage| No, |Percentage No.Perlo. | Per-
cen cen-
| | _fasge tage
0 - 3 wkg O O T 7|17 | e8.8 0 - 2 {4]7.8/12[34.3
) ’ wks.
- 5" ho 15,4 14 23,7 -4 " 12 23,5 7{20,0
-7 " [20 30.8 22 37.3 - 86" I3 [5.512(34.3
- " o2 5 8.5 - 8" 15 [29.4] 3| 8.6
?.1" lg , 22.'7 1 1.7 8 - " 7 13, 1] 2.9
11 - " n1 16.5 | o\ | A4t ‘
Totals &5 - 159 51 5 |

' Wks = Weeks




This table

indicates

66,

that 14 untreated cases did not whoon

at arny time and 24 of the control zrours were similarly free.

The figures would anpe=r to indicate that the durstion of thre

disease was rrolonged by the administration of vaccine in

spite of the fact that there were more mild cases amongst

treated group.

Rough Vaccine Treated Group.

TABLE 74.

the

Distribution of Cases according to Severity.

Age

on Admission.

Groups

0 -1

-2
-3

3 -
Totals

Mild.

17

DA

5

The 17 cases were all of the mild variety.

TABLE 75.

Total Length of Disease including Period of Symptoms

oresent before admission to Hosnital.

e

Total Duration|Number of Total Duration {Number of

of Cough cases relieved of “Whoop cases relieved
0 - 3 weeks 0 0 - 2 weeks 0

- 5 weeks 2 - 4 weeks 1

- 7 weeks 2 - 6 weeks 0

- 9 weeks 8 - 8 weeks 7

- 11 weeks 0 8 - weeks 4 ‘
11 - weeks 5 ) ~ ;

Totals 17 12

—

This small group of 17 cases would annear to suggest

that there may be a nrolongation of the paroxysmal coughing and

whooping phases similar to the findings obtained in the smooth

vaccine treated

group,

Analvses of the Graphs of Coughs and Whoops.

The coughs and whoops were noted daily and charted.

‘The resultant curves were sorted out into what were considered

representative tymnes.,

et sea.).

See charts A, B and C (on page 69
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CHART A,
&————Days in Hospital >
Number
of Coughs
+ and
Whoops

Chart A:- This shows a gradual diminution in the number of

coughs and whoops

CHART B,

&—— Days in Hospital—>
Number of
Coughs
and
Whoovs

Chart B:- Where the fall in the number of coughs and whoops

was not so gradual as in Chart A,

CHART C.

Number of
Coughs
and
Whoops

Chart C:- A rarid fall in the number of coughs and whoops

took vlace.

The following table illustrates the incidence of

these various curves.

TABLE 78,
[Curve A | Curve B [Curve C
Non-Vaccine Treated Cases 149 [55.4% 26.2% 18,4%
Smooth " . u " 78 |65.5% 20.7% | 13.8%
Rough L L oo |83.3% 8.3% | 8.3%
Total 249 | :

This table emcludes 8 deaths occurring within 24 hours of admis-
sion in thé non-vaccine treated group.
From these figures it is seen that the Curves A, B

and C occurred in that order in decreasing frecuency irrespec-

“tive of the method of treatment adonted.
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It would appear that the non-vaccine treated group
containg a larger number of cases which show a more raonid
~diminution of the coushs and whoons than do the vaccine treated
group. This finding suggésts that Pertuscis vaccines are of
little value as a therapeutic mesasure, in fact in some instances
(see chart No. D ) the administration of vaccine avneared to
increase the number of paroxysms. Littlé difference was noted
in the effects of the rough and smooth vaccines, although there
is a suggestion that the rough vaccine is of even less use than
the smooth.
SUMMARY,
(1) A series of 141 patients suffering from Whooning Cough
have been examined with a view to determining the value of
vaccines in treatment. 65 cases were treated with smooth
vaccines, 17 with rough vaccines and 59 cases which did not
‘receive vaccines acted as a céntrol ST ouDe.
(2)  Although there were more mild cases in the smooth vaccine-
treated than in the control groun, fhe duration of the disease
apneared to be prolonged in the former,
(3) The severitv of the disease apneared to be aggravated
as a direct result of injection of the vaccine in the smooth
vaccine treated group,.
(4)  The small number of cases in the rough vaccine-treated
group forhade any decisive conclusions from being drawn al-
though there was a suggestion that the findings were similar to
those obtained in the smooth vaccine-treated group. ‘
(5) The analysis of the Graphs illustrating the duration and
severity of the disease confirm the view that vaccines are of

little value as a therapeutic measure.
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PROPHYLAXIS.

Sauer (52) 1933 states that complete protection is
given,bﬁ the provnhylactic inoculation of children with doses
of 2 - 3 c.c. of pure pertussis vaccine at weekly intervals,
7 - 8 c.c. in all being given (1 c.c. containing 10,000
million whole organisms,

Madsen (25) 1933 reported that in an epidemic of
Whooping Cough occurring in the Faroe Islands a total dose
of 22,000 million whole micro-organisms per person inoculated
canferred protection on a large proportion of the casés,
whilst the vacecinzted cases who develoned the disease ran a
mild course.

Frawley (27) 1934 renorts good results using 8 c.c.
of active undenatured Haemophilus mertussis antigen.

Sauer (28) 1937 using 10 c.c. of his vaccine for
children over 2 years renorts further good results.

Material Used in Present Investigation.

This consisted of 104 cases in the 'up to 5' age

group with no previous history of Pertussis and convalescent
.from pneumonia who had been admitted to the Wards between

December, 1936 and July, 1937 when an evnidemic of Whooping
Cough was present in Glasgow. Of the 104 cases given
provhylactic inoculations of pure Pertussis vaccine 83
returned fbr examination. The remaining 21 cases could not
be traced. |
Dosage.

The total dose of vaccine varied from 7 c.om. to

8 ce.cm. with the exception of 1 natient who received 4 c.q;Jl&chm

8,000 million organisms or their equivalent chemically

"

dissolveé} The vaccines used were Madsen's Danish Vaccine |

composed of whole organisms or Glaxo Vaccine composed of

Pertussis micro-organlsms chemically dissolved. The total
dose was given in 3 divided doses at weekly intervals of 1,
3 and 4 c.cms. subcutaneously in the subdeltoid region for
the smaller doses and into the external aspect of the thigh

for the larcer doses. 3] cacses were exposed to “hooping
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Cough and of these 12 received 7 c.cm and 19, 8 c.cm. of

vaccine, flaxo vaccine was given to 16 cases and Danish
vaccine to 14 cases. One received Glaxo and Danish vaccine
mixed.,

Exposure.

Of the 83 cases 31 gave a history of subseaquent

exnosure as will be seen in the accompanying table.

TABLE 77,
e e ——
Exposure in | Exposure in|Exposure in Exposure more
Home Hospital Ad jacent House |Doubtful. Total
Cases 10 1 13 7 31

The 31 cases exnosed to infection were all in the
- 3 age group with the excention of 5 patients aged 5 8/12,
5 years, 6 years, 7 yvears and 5 years resvectively. of
these 5 cases, 1 was exposed .in the home, 3 in neighbours'
houses and the remaining 1 to an infected playmate.
Results.

(1) Hospital =2nd Home Exposures.

There were 11 patients in this group each of whom
haﬂ.been intimately exnosed to one or more cases of Whooping
Cough., The single case which had been exnosed to infection
in hosnital developed Whooving Cough in a mild form,
Unfortuhately, the total number of patients exnosed to the
infection at the same time was not elicited but there were
certainly several who develoned the disease,

Of the remaining 10 cases exvosed in the home,

2 were said by the narents to have developed the disease in
a mild form whilst one narent thousght her child had developed
Whooning Cough but could give no orinion as to the severity.

Co-Exnosures (Brothers and Sisters of the Immunised Children).

There were 14 supposedly susceptible children
exposed to the disease prior to or simultaneously with 8
of the previously artificiaslly immunised children exvnosed

at howe, Of these 8 immunised cases, 1 develoved Pertussis

in a mild form whilst another developed a doubtful attack,




75.

——

leaving 6 who escaned the infection. Of the 14 unprotected

children only 2 escaned infection.

(2)Xases Resulting

2

om Less Tntimate Fxvosure.

There were 20 artificially immunised children in
this group'but none of them developed hooving Cough. The
susceptible brothers and sisters of the above children
numbered 25 and again none developed the disease.
QQHQZLP.%EQZLS_.-_

The results from this small series would sgggest
that the prophylactic inoculation of children is of some
value but would only avpear to be justifiable where intimate

exposure is likely.

VACCINATION OF WHOOPING COUGH CONTACTS

WITH PERTUSSIS VAGCINE.

46 contact cases wére treated with vaccines,
These children were known to have.been in intimate contact
with certified cases of the disease. 6 of the 46 cases did
not return after they had been given the first dose of vaccine.
The 40 remaining cases varied in are from 6 months to 7 years,
7 cases beihg in the - 2 age group, 15 in the 2 - 5 age grouv
and 17 1n the 5 and over age grounp.

Time of exnosure.

The duration of exnosure of these 40 cases was
three weeks or less. 26 cases only were observed throughout
aﬁa completed the course of injections, the remaining 14
ceses having failed to complete the course,

Yaccine used.

The vaccine used was Danish vaccine consisting of
8,000 to 10,000 million organisms per c.cm. The initial
dose varied from 0.5 c.cm. to 1 c.cm., and later doses varied
from 1 to 2 c.cm. The vacciﬁes were injected subcutaneously
into the deltoid region.

The average total dose administered to the 26 cases
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was 5.35 c.cm., the minimum total dose given being 2 c.cm.
and the maximum 10 c.cm.
Results.
Only the 26 cases who were observed throughout

will be considered.,

6 patients showed no signs of Whooping Cough when first
seen nor 4id they develop any signs of the disease during
the course of injections. 3 cases, however, developed mild

symptoms suggestive of Whooping Cough which lasted for an

average prriod of 8 days. 8 other cases had a slightly
more severe attack with an average duration of 20 days. The
remaining 9 cases suffered from an attack of the disease which
was not epparently mitigated; the average duration being 45
days.
TABLE 78,
Contacts Treated with Vaccine,
Severity e
Mild , Moderate | _ Unmodified _ ‘Severe
Number Dura- Number Dura- Number |Dura- Number [Dura-
of cases|tion of |of cases|tion of [of tion of |of tion of
symptoms symn -~ cases |symp- cases |symp-
in days toms in toms in toms in
_|days days days
1 19 1 18 1 48 1 46
1 3 1 18 1 65
1 3 1 18 1 47
1 21 1 36
1 21 1 59
1 24 1 33
1 20 1 32
1 21 1 37
5 8 ———— e o - —— _.....8_—..____ RISEEDURERP SRR - _]_-.’_ FUSISESUNESN E I ——
Total number of unprotected cases s 20
" ' protected cases =_6
" " " cases , =26 .
SUVMMARY
These results would appear to indicate that Pertussis
vaccines are of value in (1) nreventing, (2) mitigating the

severity of the infection and (3) shortening the duration of
the disease should it develop. ’

The significance of the results is impaired, however,;
by the fact that the series investigated was small and uncon-

trolled.




PROGNOSTS.
In this section an sttempt is made to evaluate
the factors which influence nrosnosis in hospital cases hy

-a study of this series of 257 natients.

(1) Age Incidence and Mortality.

From the figures in the accompanying table it would
apnear that Whooping Cough is more frecuent amongst the
younger age grouns, and that the mortality is highest in
infants (0 - 1 vear).

TABLE 79.

Age Incidence and Mortality.

Age Groups |0 - 1 - 2 -3 - 4 -5 5 - Total !

Number

of cases 100 71 38 26 13 9 257
Number

of deaths 46 14 3 2 0 1 66
Mortality - ' ) I

Per Cent.| 46% 19.7%| 7.9%] 7.7%| 0% |11.1% 26%

Of the 257 patients 209 or 81.32 per cent. were
under and 48 or 18.68 per cent. over the age of 3 years, the
oldest being aged 9 vears, the mortality rate being 30.14
per cent. and 6.25 per cent. respectively.

TABLE 80.

Age and Sex Incidence and Mortality.

0-1 -2 -3 -4 -5 5 - [ Total

M |F MI|F M {F M |F M |F M (F M F

.Cases 40160 | 37|34 | 16(22 | 11 1H |7 |6 8 |1 119 138

Desths | 20|26| 9| 5| 2| 1| of2 |0 |0 |1 (O 32 34
Morteslity Rate Per Cent. 26,9 24,53
M=Male F = Female : ;

The ahove table shows that in this series there
were more female patients attacked by the disease than males,
and that the death rate of the males (26.9 per cent.) was

s1ightly hisher than that of the females (24.R3 per cent.).
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The mortality rate of 26.9 ver cent. (Table 80)

is probably unduly high as the patients dealt with all belonged
to the hosnital class. The mortality rate of 46 ner cent.

in the children of one vear or under emnhasises the imnortance
of age in prognosis as described on nage K8 et seq. Malnu-
trition was present in 32 of the 66 fatal cases, otitis media
in 6 cases, riclkets in 3, tetany in 1, emnyema in 3, cervical
adenitis in 3 and bronchiectasis in 2 cases.‘

As vpreviously described, see nage 58, it would
appear that pneumonia, convulsions and enteritis are the most
common of the probable immediste csuses of death as pneumonia
was present in 61 of the 86 deaths, convulsions were confined
to 22 of the 63 fatal cases all under 3 years of age, and
enteritis in 37 of the 60 fatal cases 211 under 2 years of age.

 Severity of Whooping Cough.

The severity of Whooping Cough is extremely
difficult to assess as practically the only symptom common
to 211 ages is the spasmodic cough. Whooping is freouently
absent in young children, whereas convulsions are more common.
The -incidence of the classical symptoms is extremely variable
and to‘assess accurately the severity of illness it is
necessary to consider the age, physicue and vprobable power
of response of the individual batient. The cases in the
younger age group may appear to be mild on nrimary examination,
but this apparent slight severity 1is probably the result of
a poor nower of response to the infection and 1t is in this
group that the mortality is highest (von. 25 and 58). It
was found in practice that the most rellable index of severity
was the frecuency of the srasmodic cough.

Deiayed Effects of Whooping Cough.

Although no attemnt was made to follow up cases
after dismissal from hosnital, it is probable that chronic
bronchitis, nost-pneumonic fibrosis and bronchiectasis are
common seqﬁelae. This assumption is based on the morbid
histology of the lungs in fatal opneumonic cases (page wg)

and the high incidence of hronchitis and pneumonia in the
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present series (page 56 ).

Pulmonary tuberculosis 1s said to be an occasional
sequel of Whooping Coush, and this was borne out in the
present series where 4 cases develoned the complication.

SUMMARY .
(1) An attempt has been made to analyse the various factors
in the Prognosis of Whooping Cough.
(2)  Whooping Cough was commoner amongst the younger age
groups.
(3) The mortality rate was higher in the younger age groups.
(4) There was no apnarent relationship between the Sex and
Mortality Rate.
(5)  Bronchopneumonia, Enteritis, Malnutrition, Convulsions
and Bronchitis were the most important factors influencing
the‘prognosis.
(6) The younger children whose power of response is poor

suffer most severely,
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IN WHOOPING COUGH.
A1l cases admitted were comnlicated by some
. condition other than Whooning Cough.
Cases 257. Deaths 66, Autopsy on 26,
Of the 257 cases the complications owing to which
the patients were admitted were Bronchorneumonia, Bronchitis,
Convulsions and Enteritis in vounger children.
0f the 26‘autopsies 20 died as a direct result of

Bronchitis and Bronchopneumonia (Cases 1 - 20).

E. McK, 1 Convulsions (Case 21)

E. M. 1 Myocardial failure (Case 22)

M. B. 1 Enteritis (Case 23)

W, W.) (Case 24)
) 2 Pulmonary Tuberculosis

P, W,) (Case 25)

H, K. 1 Acute Miliary " (Case 26)

It will be noted that all the cases on which ankautopsy was
condﬁcted had involvement of the respiratory system,

Cases 21 - 23 inclusive were cases in which broncho-
pneumonia had developed although this was not taken to be the
precipitating cause of death.

Cases 1 - 26 when examined at autopsy showed the
following affections of the pulmonary tract:-

23 cases of Bronchopneumonia (Cases 1 - 23)
3 cases of Pulmonary Tuberculosis (Cases 24 - 28).

Lung sections from 22 cases were examined histo-
logically and all stages of the disease were exemnlifiedvfrom
those in which the changes were little more than those of
bronchitis (Cases 7 and 21) to those in which the inflammation
was widespread, Case No. 12 had to be omitted on account of
damage to the specimens.

Cases of Bronchopneumonia,

In the 22 cases of bronchopneumonia examined histo-
logically all stages of the dlsease were exemplified from
those in which the histological changes were little more than

those of bronchitis (Cases 7 and 21) to cases in which the
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inflammation wes widespread in the lung suhstance.

Egpecial attention must bhe directed to those cases
in which the bronchopneumonia was the actual factor leading
to a fatal termination,

Considerable difficulty has been exverienced in
classifying the series. Obviously the best classification
would be to arrange them according to the duration of the
bronchopneumonia. This, however, was impossible as in
most instances the child was sent to Hospital because it
already had bronchopneumonia and frecuently no reliable
history could be obtained from the parents as to the onset
of the complication.

Another classificstion would have been to arrange
the cases according to the period at which bronchopneumonia
occurred in the course of Whooping Cough. This again was
impossible for the same reason as given in the preceding
paragraph. |

A third methcdywas to arrange the cases according
to the age of.the patient, Although the least satisfactory
of the three methods indicated, this was the one which had
to be adopted.

In all the cases of bronchopneumonia examined the
wall of the bronchioles was inflamed as shown by cellular
infiltration and dilation of blood veésels. The cells were
mostiy mononucleated; 1in 8 out of 20 cases there were in
addition a certain number of polymorphonuclear leucocytes.

In the lumen o6f the bronchioles no exudate was
present in cases 7, 9 and 23. These cases showed the
earlisst changes, and the condition in the lung was confined
to the interstitial tissues of the organ.

In the remainder of the cases the contents of the
bronchiole were those commonly found, namely descuaméted
epithelial cells, polymorphonuclear, mononucleated including
"caﬁarrhal" cells and in 3 cases a few red blood corpuscles.

Ig 17 of the cases of bronchopneumonia, infiltra-

tion by mononucleated cells of the interstitial tissues of
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the pulmonary substance had occurred and in many of the cases .
this was the chief histolocical feature. O0f the remaining
4 cases, in 3 the vneumonia was of the "sentic" type (Cases
- 14, 17, 18) and in 1 (Case 20) it was of the "caseous" type.

| This infiltretion of the alveolar walls is one of
the chief characteristics in the morhid histology of broncho-
oneumonia and has been emphasised especially by A, R. Macgregor,
(53) 1929, The exudate within the pulmonary alveoll varied in
its composition: in cases 3, 8, 9 and 10 it consisted of
mononuclear cells, including "catarrhal" cells and polymorpho-
nuclear leucocytes; in cases 5, 6 and 18 of "catarrhal'
cells only; in case 11, of "egatarrhal® cells and polymorpho-
nuclears; in case 15 "catarrhal" cells, red blood corpuscles
and polymorphonuclear leucocvhbes; in cases 16 and 20, voly-
morphonuclear leucocvtes; 1n case 19 mononucleated cells
and oedematous fluid; in case 22, mononucleated cells and a
few polymorvhonuclear leucocvtes, In‘case 6 the exudate
was undersoing caseous (non-tuberculous) change while in
cases 13 and 14 septic focl (commencing abscesses) occurred,
Some authors,[ e.g. A. R. Rich (30) 1932, Féyrter

(54) 1927, Seuer and Hambrecht (55) 1929 | have claimed that in
cases of Whoovning Cough develovning bronchopneumonia the
histology of the lungs vpresents certain specific features,
and especially have they emphasised the mononuclear charscter
of the cellulsr exudate in the walls of the bronchus and

bronchioles snd in the interalveolar senta, They have claimed

further that these features are a strong indication that
Whoopiné Cough is caused by a virus,
" Whether the infecting agent in Whoovping Cough-is

a &irus or not, so far as the morbid histology is concerned
the air nassages and pulmonary substance show no changes other
than those mét with in primary bronchovneumonia.

Sections of the lungs of four renresentative cases
(Cases 5, 6, 7 and 23) were submitted to Dr. A, R. Macgregor
for her obsefvation on this roint, After studying the pre-

rarations, Dr. Macgresor confirmed the above statement. In
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a personal communication on the subject she states:

"I do not think it can be said that there is
anything really distinctive sbout them, which would not be
found in other bronchonheumonias. Nor are all the cases
guite similar in resrect of outstanding histoloﬁiéal changes.
For example, in Case 7, and in Case 5, especially in the
former, the really striking feature is the interstitial
infiltration of the bronchiai walls by inflammatory cells;
whereas in Case 6 there is much more copilous eiudation into
the alveoli and bronchi and much less interstitial infiltra-
tion. It seems to me that Case 6 shows a histological
picture which misht be found in anv case of confluent broncho-
pneumonia. The nicture in Case 5 I have seen many times
in presumably "primary" bronchopneumonia in which the patches
-remain discrete, and sometimes in bronchorneumonia following
measles, Case 7 T take to be an earlier stage of the same
lesion, with alveolar exudation only just beginning; and
Case 23 still esarlier with hardly any exudation. The wvery
profuse infiltration of bronchial walls which Cases 5 and 7
show, I have come to associate with cases from which Pfeiffer's
bacillus can be isolated, usually accompanied by other micro-
organisms such as pneumococcus. Whether these are influenza
cases or true primary bronchopneumonia (as they often seem
to be) I should not like to say; but anyway I an sure that
this tyve of histologlcal change occurs cuite apart from
Whooning Cousgh. It seems to me that a histological picthure
would have to be very distinctive indeed to justify a claim
that it can be produced only by one specific micro-organism
or virus; and I do not think the changes in these cases are
nearly distinctive enough for that”. |

Another statement frequently found in the 1itérature
dealing with the histology of Whooping Cough is that the
columnar epithelium lining the trachea and bronchial‘tree has
not infreqﬁently'undergone metaplastic change into squamous

epithelium. Here again the authors imply, 1f not definitely




suggest, that the process involved is characteristic of
Whooping Cough.,

The examination of the nresent series does not
support the statement that enithelial metaplasia 1s common.
In only two cases (5 and 8) was the epithelium flattened;
in another case (4) the histological picture indicated that
a metaplastic process of this nature had begun.

It must be remembered that by whatever cause
bronchioles become martially occluded, the epithelium in

the distal parts tends to become flattened and this change

is best and most commonly met with in cases of bronchiectasis.,

Agéin, chronic irritation such as purulent sputum in contact
with the columnar epithelium may cause a similar metaplastic

change.

In the cases of enithelisl metamlaéia in this

series, all had undergone a prolongéd course, The histology

of Case 5 showed that inflammation had produced profound

changes in the walls of the bronchioles concerned. In Case

. 8 changes were found which showed that a chronic inflammatory

process had been nresent, These two cases are exactly the
type in which metaplasia of bronchial evithelium is not
unexpected.,
SUMMARY
The outstanding feature’of the histological

changes in the lungs was an interstitial infiltration by

mononucleated cells. No evidence other than the interstitial

reaction was found that might suggest the virus aetiology of

~Pertussis,
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Case No. 1. N. McL. male. aet 1 year.

. .
* R ?.%)C *',
. r

Secti on of Nung. Above, the exudate is composed for the

most -part of cells in various stages of disintegration; below,
it is more fibrinous in character and haemorrhage has occurred
into the alveoli.

Preparation cut in naraffin and stained by haematin and eosin.
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Case No, 2. M. O. aet. 14 months.

Section of Lung. The alveoli are filled with a cullular
exudate; most of the cells are large and mononucleated in
type. Exudate has also occurred into the wall of the
bronchus and to some extent into the alveolar walls.

Preparation cut in paraffin and stained by haematin and eosin.



Case No. 7. C. D. female. aet © months.

w K" W f r
fn h ;v .>v ?r>
Wy *
Section of Lung. Low power - Below and to the right, in

a sharply delimited area in which the alveoli have been
practically completely obliterated. From here, the infiltra
tion consisting almost entirely of mononucleated cells,
extends into the adjacent alveolar walls causing them to be
much thickened. The capillaries have been comnressed.

Preparation cut in paraffin and stained by haematin and eosin



Case No. 7. C. D. female. aet 6 months.

Section of Lung. High power - The lumen of the bronchus
is free and.its columnar lining is intact. The bronchial
wall is densely infiltrated by mononucleated cells. The
exudate extends into the walls of the adjacent alveoli; they
are so greatly thickened that the alveolar lumina are obli-

tered.

Preparation cut in paraffin and stained by haematin and eosin.
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Ca.se No. 73, M. B. female. aet 9 months.

Section of Lung. The alveolar walls are much thickened

by a cellular exudate consisting of round and elongated
mononucleated cells; the capillaries are compressed. The
alveolar lumen contains no exudate.

The histological picture is typical of the interstitial
type of pneumonia.

Preparation cut in paraffin and stained by ha©Gmatin and eosin.
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BUMMARY .

An investipgation has been carried out on 458 cases
involving the isolation of specific organisms by the cough
ﬁlate method, examination of the blood serum for the comple-
ment fixation reaction andi testing the natients for a svecific
skin resnonse,

The clinical side of the work encompnassed the
consideration of conditions nresent vrior to admission,
conditions developing during the stay in hospital and also an
analysis of the fatal cases,

Pertussis vacecines were used and 2n attemht made
to evaluate their worth,

Prophvlaxis of non-immune children’and the vaccina-
tion of whooping cough contacts were investigated, |

o A special study of the morbid histology of the
lungs was undertaken and an attempt made to correlate the

clinical and pathological findings.
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CONCLUSIONS

A series of 257 cases of Whooping Cough have been
considered.

The majority of the cases were admitted in the
paroxysmal stage and conseguently the diagnosis was easily
made as the classical signs and symntoms were almost constantly
present,

Laboratorv methods of diagnosis were carried out and
it was found that the most satisfactory was the complement
fixation reaction, whilst the intradermal tests nroved cuite
valueless,

The cases treated came from the more densely popu-
lated parts of the city and this may rartially explain the
high incidence of respiratory complications. The other common
complications were present in a considerable number of cases
and were of importance in influencing the prognosis.

In order not to modify the effect of the Vaccine
‘treatment, drugs were exhibited as infreocuently as possible,

It was found that theraneutically vaccines were
valueless in the later stages of the disease but there was
some slight suggestion that they might prove of value in the
earlier stages, It is felt that vaccines may prove of use
prophvlactically,

The prognosis was found to devend chiefly on the
age and physicue of the patient governed to a great extent
by the presence of the severe comnlications such as the
respiratory, élimentary and those resulting from toxaemia,

Histologically the findings were those of broncho-
pneumonia With no indication that might suggest a virus-
infection slthough a marked feature was the interstitial

infiltration of the lungs by mononucleated cells.
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1. Isolation of Racillus Pertussis by the Couch Plate Method.

(1) The success of fthis Drocedureldenends unon
(a) The use of approvriate medium carefully
prepared and plated.
() The nroner exposure of the pnlates which involves
the close co-operation of the nursing staff.
(c) Careful examination of the‘nlates after incubation
(2) The Medium.
Preparation of Bordet Gengou Medium.
Clean and nare potaﬁbes and cut into thin slices.
Add 250 grams slices to 500 cec. tap water and
9 grams NaCl.
Boil. £till potato slices fall to nieces,.
Make up water lost in boiling.
Filter throush linen.
Ad just reaction to pH 7.0,
To 1,500 cec. tap water add 60 grams B.D.H. acar
powder (to give final 3%).
Dissolve.

Add 500 ce. of the potato extract 20 cc.

r;;glycefine and 1% Proteose peptone 'DIFCO' -
B. and T.
Distribute in flasks.
Autoclave. (Free steam for 1 hour and run up
| to 5 155). Store till recuired.

Melt in Steamer for 1 hour, then invert several

times.
Place in water bath at 55°C. for 5 minubtes until

agar has dropned to aprroximately 70°C,

- Stand defibrinated horse blood in £5°C. bath for
2 - 3 minutes to tske chill off.
Add 1 vpart of blood fo © rarts glycerine-potato
agar.
Mix thoroughly and nour plates.

NOTE. Plates should not he dried in the incubator but are

stored in the cold room and mey be used up to 2 weelks after

preparation.
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(3) The Exposure of the Plate.

Two rlates of the Bordet Gengou medium should be used
asrone plate of a palir may be nositive and the other nesative.
The plates are held 3 - 4 inches in front of the natient's
mouth, and exnosed dnrine 2 maroxysm of natural or induced
coughing. For infents under one year a long exposure is
reouired (20 - 30 conzhs), for older children a short exnosure
(6 - 10 couchs) is necessary.

(4) The Identification of the Organism.

The plates are incubated and examined on the second
and third days. Typical colonies, which are minute raised
pearly or mercury-drop in anpnearance, may sometimes be
recognised on the second, more often on the third day, and
are nickéd off on fo slores or plates of Bordet Gengou medium,

A Gram-stained film shows smsll ovold Gram-negative bacilli of
uniform size and often a characteristic thumb print distribution.
The subculture is tested for slide-agglutination after 24 - 48
hours, and later 1s tested to titre for its agglutinability.

2. Technigue of the Complement-Fixation Test.

The antigen used in the majority of the Comnlement-
Fixation tests was the St. Mary's Hospital pronhylactic A
vaccine issued by Parke, Davis and Co. in a concentration of
4,000 million whole B.pertussis ner c.om. This vaccine 1is
stated to be nrensred from smooth strains of B.pertussis. Tt
was found that a dilution of 1 : 5 of this anticen had
practically no anticomplementary effect.

In the test nroner 0.25 c.cm., of the diluted antigen
was édded to each of the 4 test-tubes. To each of these, and
Ato a fifth serum control tube containing 0.2%5 c.cm. of normal
saline,‘the patient's serum was added in amounts which varied
from 0.05 c.cm., in the first series of cases to 0.2 c.cem. of
-serum from the later batches of sera, this latter amount of
serum having been considered to bhe the optimum amount for the
test. The comnlement dose of fresh guinea-nig's serum was
estimated for 0,F c.cw. of sensitised sheen cells (3 per cent.)

and 2, 3, 5 end 7 doses of comnlement were added to tubes
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1, 2, 3 and 4 and two doses to the fifth serum control tube,
In the later complement-fixation tests the fourth test-tube,
containing 7 doses of comnlement was omitted. The test-tuhes
and their contents were incubated for 1% hours at 37°C. after
which 0.25 c.cm. of sensitised sheen cells (3 per cent.) was
added, incubation being carried out for a further hour at
37°¢C, In each batch of comnlement-fixation tests, serum and
antigen controls were put up, and a positive human or rabbift
gserum was included in the tests, |

In order to test the antigenic efficacy of the various
véccines a rabbit was given intravenous injections of the St,
Mary's vaccine and complement-fixation tests were done in the
usual way, using St. Mary'é vaccine, Madsen's Danish vaccine
and Sauer's vacoiné. A1l the vaccines fixed comnlement
satisfectorily, best results being siven with the Sauer's
vaccine,

3 Technloue of the Intradermel Test,

The following vaccines were used for the skin test:

(1) Sauer's pertussis vaccine containing 10,000 million
organisms per c.cm.

(2) Whooping-cough dissolved vsccine containing the
dissolved constituents of‘4,000 million or 8,000 million
organisms per c.cm., prepared by the Glaxo Laboratories Ltd.

(3)  Whooning-coush vaceine (vrovhylactic A) containing
4,000 million orgenisms per c.cm., nrenared by the Inoculation
Department, St. Marvy's Hosnital (issued by Parke, Davis and Co.).

(4) Kreuéer's bacterial antigen pnrepared by mechanical
disruntion of masse;:B.nertussis, 1 c.cm, of the endenatured
antigen being roughly equivalent to 10 billion bacilli.

A1l of these vaccines consist of whoopiﬁg-couqh
bacilli alone, either in the 1nteét state (e.g., Sauer's and
St. Mary's vaccine), mechanic2lly Aisrunted (e.gz. Kreuger;s
vaccine), or chemically dissolved (e.g. Glaxo vaccine).,  None
‘of the vaccines used were in a Ailution lower than 4,000

million orsanisms ner c.cm,

In each case 0.1 c.em, of the vaccine was injected
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intradermally on the flexor aspect of the forearm, the oroner
antigen control being used for each different type of vaccine,
except in one case where Kreuger's vaccine was used without
a control. The readiings were taken when the reaction were
at their height, usuallvy 18 hours after the test had been
done, Later readings were slso taken, bubt these were invari-
' ably found to be less intense than the 18-hour readings.

A skin reaction was considered positive when the
area of redness was 1 cm. or mare in its longest diameter,
the control test bheing negative.' There is usually an area
of indufation which may or may not be more than 1 cm. across
in each skin test 1f it is positive: this indurated area
when nresent is both visible and palpsable,

4, Prenaration for Injection of Vaccines.

Surgical cleanliness was obtained by scrubbing the
hands with soap under running hot water and they were then
dipped in succession into Dettol, and then saline, drying
being affected by means of a sterile towel,

Syringes and Needles,

The syringes used are as described below:-
(A) This syringe consisted of a long thin glass harrel
reinforced by steel guards at the inflow and outflow and
graduated in 1/106hgf a c.cm. The plunger and ferrule were
of steel. The needles used were dental needles and consisted
of a stylar pnortion with a soft metal head. The needle was
inserted into the metal container consisting of two parts which
were then screwed hogether making a water tight junction.
The advantage of this tyne of needle was that the needle

' andther
portion could be discarded and replaced by ﬁ\sharn needle

poértion very cuickly.

(B) An ordinary 10 cc. record syringe, care being taken to
use sharp and thin needles.

The needles 2nd syringes were sterilised by boiling for 20

minutes prior to use, and thereafter vnlaced in normal saline,

Vaccine Bottles,

The vaccine containers consisted of rubher cep
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bottles conbaining from 2 cc. to 25 cc. of vaccine, If wax
were vresent on the cap it was nassed throuch a spirit flsme
soaked.
and when cooled rubbed with a swabAin surgical snirit, The
cap was then rubbed with a sterile swab moistened in sterile
saline and then dried, the can then being pierced with the

needle and the recuisite amount of vaccine removed,

Prepsration of Skin,

The skin over the site chosen for injection was

swabbed with surgical spirit and after drying the nart was

painted over with sub-tincture of iodine.
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6. CLINICAL AND PATHOLOGICAL ©NOTES ON

26 FATAL CASES.




Case No. 1.
Name., N, MeL, Male. , Aet 1 year.

General Conditions.

The child lived in a 1 apartment house along with
2 adults and other 3 children. There was no history of the
patient having had any previous infectious disease, He had
not been vaccinated.

Clinical Course.

On 16th April, 1935 the patient became 111 with a
spasmodiec cough; on thé 22nd April he was first heard to
whoop.

'On 4th May in .the afternoon the child was admitted
to hospital. The temperature was 100,8 F,, pulse rate 152
and respiration rate 60,

He was a modefately well nourished hoy . who had
a cough of the spasmodic type; this was followed hy whooping.
The face was puffy; a mild conjunctivitis and a serous
rhinitis were present.

The tongue was lightly coated; there was a small
ulcer on the fraenum; the fauciéi structures were congested;
the stools were hormal; examination of the abdoﬁen was negative,
The appetite was fairly good.

There was no definite impairment of percussion note
over the chest. The respiratory murmur over both lungs was
harsh vesicular and occasional fine r3les were heard. The
sputum was tenacious and mucoid in character. The superficial
area of cardiac dullness was not increased and the heart
sounds were pure and of good tone, The pulse was of good
volume, |
Progress.

‘Throughout the tllness the face remained puffy.

On 10th May, the patient began to pass green-coloured
stools and this occurred intermittently up to the date of
death,

From 10th May a slight degree of progressive wasting

was noticed, The pulse rate was now over 160 and 1ts volume
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poor., The superficial area of cardiac dullness was not
increased but the heart sounds were of poor quality.

On 11th May the child was obviously very ill,

The pércussion note over the base of the right lung was
impaired; the breath sounds were broncho-vesicular in type
and accompanied by fine rales. The temperature had risen
to 101.8 F,

On 17th May similar signs were elicited over the
base of the left lung. The temperature had been of the
irregularly intermittent type.

On 20th May, twitching of the face and arms occurred.

On 21st May the patient died.

o Report of Autopsy.

Post-mortem performed 27 hours after death.

The body was that of a moderately well nourished
child.

The mucous membrane of the trachea and bronchi were
injected; the tracheo-bronchial. lymphatic glands were
enlarged. The lower 2 of the left lung and the lower lobe
of the right lung were consolidated and multiple small
abscess cavities were present in its substance.

The heart was not enlarged; the cusps showed no
deviation from the normal and the valves were céﬁpetent.

The liver which ﬁas not enlarged was brownish in
colour with dark red arborescent mottling.

The bowel was thin and atrophiec. The mesenteric

glands were enlarged.

Microscopical Examination.

Larynx and Trachea.

No change in the type of epithelium had occurred.
The columnar epithelial cells retained their cilia, In the
region of the vocal cords, the subepithelial connective
tissue was densely infiltrated by smaller and larger mono-
nucleated cells,
Lungs.

In the so0lid portions of the lungs the consolidation

was not uniform in character nor were these portions sharply
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demarcated. The alveoll were filled with an exudate which
in places was composed largely of cells in various stages of
disintegration.,

In other places the exudate was fibrinous; again,
small areas occurred in whiéh haemorrhage had taken place
into the alveolar space. For the most part throughout the
solid areas the interalveolar capillaries were dilated; many
of the smaller bronchi were lined by epithelium which was
distinctly flat in type resemblimg cuboidal cells., There
was infiltration of the bronchi and bronchioles with mono-
nuclear and polymorphonuclear cells but this was not a marked

feature.

Mediastinal Glands.

Proliferation of the lymphoid elements had occurred.
The blood vessels were engorged and the 1§mph sinuses especially
towards the periphery were dilated.

Heart.

In frozen sections treated by Scharlach R, no fat
was present in the cardiac muscle fibres.
Liver.

The parenchymal cells were swollen and were encroach-
ing on the lumen of the blood sinusoids. Throughout the
lobule tut particularly throughout the inner zone larger and
smaller globules occurred throughout the liver cells,

In sections stained for fat a moderate amount was
demonstrated in the inner zones of the lobules,

Spleen,

The blood sinuses were dilated and congested.
Kidney.

No éhangesvhad occurred in the glomeruli; ﬁhere was
a small amount of swelling of the cells lining the convoluted
tubules and their cytoplasm showed increased granularity.
Commentary.

The case was an example of confluent bronchopneumonia,
the exudate having occurfed into the alvealar spaces. Inter-

stitial changes were present, but these were not very marked,




Case NO. 20 -

Namw, M, O, Female, Aet, 14 months,

General Conditions.

The patient came from a 1 apartment house and the
family consisted of 2 parents and their 4 children.

There was no history of any previous infectious
disease,

Clinical Course,

On 26th June, 1935 the patient was heard to whoop
by her parents,

On 5th July, in the evening, the patient was
admifted to Hospital. The temperature was 97.4 F,, pulse
rate 176 and respiration rate 38,

The child was well nourished but was listless.
She had a barrel shaped chest with prominent costal cartilages.
She had a nasal discharge, serous in characterj; the tongue
\was coated; the tonsils were enlarged and congested; the
fauces were congested; a spasmodic cough and whoop was
present, '

The child was cutting teeth., - Examination of the
© abdomen was négative. The heart was within normal limits,
the sounds were pure and of moderately good quality; the
pulse was of quite good volume and its rhythm was regular.
The percussion note at the right pulmonary base was slightly
impaired and there was bronchiél breathing with occasional
fine rales. The sputum was mucopurulent and tenacious.

The child had green‘diarrhoea, and this condition mnersisted
until death.

On 6th July, the temperature had risen to 99.8 F,
the pulse rate was 160 beats per minute and the respiration
rate. 58, |

On 9th July the apretite, which hitherto had been
good, became poor and remained so until death. No vomiting
occurred during the patient's stay in hospital,

Bacteriological examination of the urine revealed
numerous B.coli and a few pus cells,

On 5th July the vnatient developed twitchings of the
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face; these continued intermittently for 3 days.

By 16th July the patient had become very emaciated
and pallid; 1listlessness persisted and the fever was of the
remittent type. The pulse rate varied between 160 - 170 but
the rhythm continued to be regular; the volume had been
poor for some days. The respiration rate was usually about
160 or over. The urine was now clear,

On 15th July the physical signs of pneumonia were
stil1l present at the right base and the left base was now
involved.

On 19th July death occurred.

The patient was heard to whoop once on 6th, twice
on 10th and twice on 1lth July; spasmodic coughing was
present throughout the illness but was not followed by
vomiting.

Report_of Autopsy.

The body was emaciated. The chest was barrel
sgaped and the costal cartilages were enlarged.
Chest.

The pericardial sac contained some excess of fluid.
The heart muscle was pale in colour and although the organ
appeared to be large for a child of that age, the valves were
competent: there was no apparent abnormality of the cusps.
The thymus gland appeared to be large considering the age of
the child. Near the hilum of the right lung at the posterlor
aspect of the middle lobe a few organised pleural adhesions

were found. The lower and middle lobes of the right lung and

the lower lobe of the left lung were consolidated. On section

of these lobes small greyish areas were visible scattered through-

out each lobe. The tracheo-bronchial glands were enlarged.
Mucopurulent material was expressed from the cut ends of the

bronchi,. The larynx and trachea were congested.

Abdomen.
The liver was not enlarged and appeared somewhat pale.
The spleen was not enlarged but was dark in colour, The

kidneys were pale in colour.
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Microscopical Examination.

Larynx and Trachea.

The larynx and that portion of the trachea immed-
iately adjacent were lined by squamous epithelium., Below,
the trachea Qas lined by columnar epithelium; the cilia
persisted in the preparations. The interstitial tissue
between the acini of some of the groups of mucus secreting
glands were densely infiltrated by mononucleated cells.

Sections taken from the consolidated portions of the
lung showed areas in which the alveoli were almost completely
filled by large mononucleated cells together with a certain
number of polymorphonuclear leucocytes. There was slso
collapse of élveoli furthest from the bronchioles. In other
areas the exudate into the alveoli was not so copious and
consisted almost entirely of large mononucleated cells: the
cytoplasm of these was granular and vacuolated and they had
ingested red blood cells and particles of debris. In those
portions of the lung which did not show massive consolidation
the walls of the bronchioles were thickened and infiltrated
.by cells; 1in the pulmonary substance especially In those
portions relsted torbronohioles a cellular exudate had
occurred into the alveolar walls, causing them to be greatly
thickened. There was a tendency, however, for the exudate
to occur in the alveolar spaces.

Lymphatic Glands.

Tracheal Lymphatic Gland.

The biood vessels Were dilated and 1n one portion
there was a small haemorrhage. The lymph sinuses were much
dilated and in their lumen were numerous large mononucleated
cells,

Liver. '
The parenchymal cells were much vacuolated; the
vacuoles in many of the cells being large,
Spleen.
The blood sinuses were much congested and in.places

considerable endothelial hyperplasia had occurred into the



lumen.
Kidney.

The cells lining the convoluted tubules were
swollen and their cytoplasm was coarsely granular,
Commentary.

The extent of the squamous epithelium in the larynx
was not pathological due to metaplasia but was an anatomical
variation, The case was an example of bronchopneumonia in
the lower lobes of both lungs with secondary collapse and
alveolar catarrh producing an appearance of lobar consolida-
tion. In other portions of the lung the typical cellular
infiltration of the bronchial wall with extension into the

alveolar wall had occurred, The extreme vacuolation of the

liver was due to fatty change.




Case No. 3.
Name S.C. Female : : Aet 8 Weeks.

Clinical Course.

Oﬁ 17th July, the patient became i1l with spasmodic
cbughing followed by vomiting; on this day she was heard to
whoop. She had not been vaccinated and had had no previous
infectious disease, On 22nd July, the patient was sent -to
Hospital as a case of Whooping Cough with pulmonary
congestion. ‘

On admission the child was well nourished but listless
and the face was puffy. The temperature was 98, pulse 160
and fespirations 60. The tongue was clean but the fauces
were congested. There was no impairment of the percussion
note over the lungs but over both bases the resniratory murmur
was bronchial in character and numerous fine rfles were heard.
Spasmodic coughing was present, the sputum was scanty in amount
and of a tenacious, muco-purulent character. Examination of
the abdomen was negative but the stools were green in colour.

The heart sounds were pure and of moderately good
quality; volume of the pulse was good.

On 23rd July, the child's appetite was good but the
spasmodiec cough caused her to vomit.

On 24th July, a patchy consolidation with bronchial
breathing and numerous fine rfles had develoved at the bases
of both lungs; the temperature was remittent; the pulse was
about 160 and of poor volume; respiration rate remained
about 60. Vomiting had ceased. On 25th July, the child
developed a serous conjunctivitis, On 28th July, the patient®
died.

- During the whole time in Hospital the stools were
green in colour and during the lasf few days before death
the appetite had been poor and the baby had become

progressively emaciated.
Autopsy.
The body was poorly nourished and dehydrated.

The thymus was within the normal limits for size.
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——

No excess of fluid was found in any of the serous sacs. The
cardiac muscle was pale; the valves were competent but the
mitral cusps were bright red in colour.

The mucous membrane lining the larynx and trachea
was Injected. In the middle and lower lobes of the right
lung and in the lower lobe of the left lung in relation to
small bronchi were patches of consolidation and purulent mater-
ial could be expressed from the cut ends of the smaller bronchi;
general pulmonary oedema Was’present.

The tracheo-~bronchial lymphatic glands were enlarged
and a certain degree of enlargement was present in the abdominal
lymphatic glands.

The liver, spleen and kidnéys were dark in colour.

Microscopical Examination.

Mitral Cusp.

In areas of one surface of the cusp the lining
endothelium was thickened and, in part, had been lost; at a
short distance deep to this the fibres of the cusp itself were
swollen and stained deeply with eosin.

Larynx and Trachea,

No metaplastic change had occurred in the epithelium
lining these upver air passages.
Lungs,

Comparatively large areas of lung substance had
collapsed these being in relation to neighbouring bronchioiles.
Elsewhere and especially extending from the collapsed areas
the alveolar walls were widened owing to a cellular exudate,
In the collapsed portions the capillaries were dilated and many
of the smaller bronchioles showed to a marked degree narrowing
of the lumen; but the columnar lining cells still persisted:
they contained a muco-cellular secretion. Areas of
polymorphonuclear leucocytes were present and here the lung
tissue was breaking down (early abscess formation). In parts
more distal to the collapsed areas emphysema was present and a

cellular exudate was seen around the bronchioles.
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Mediastinal Lymphatic Gland.

The lymph sinuses were dilated and contained numerous
large rounded cells. The blood capillaries were also dilated.
Liver.

The hepatic parenchymal cells were much swollen and
had largely obliterated the blood sinusoids; their cytoplasm
was coarsely granular but vacuolation had not occurred.

Spleen. |

The blood sinuses were dilated and there was conse-
guent diminution in the size of the Malpighian bodies. In the
sinuses were many cells containing blood pigment.

Kidney.

The venae rectae were conéested'and the cells lining
the convoluted tubules were swollen and thelr cytoplasm was
coarsely granular.,

Commentary.

The explanation of the bright red colour of the
mitral cusps presentqd some difficulty. Possibly it was due
to a commencing endocarditis; this view was supported by the
localised areas of infection (commencing abscesses) in the
lﬁngs. On microscopical examination the absence of the thin
layer of blood clot could be accounted for by 1t having become
detached during subsequent manipulation. Although an inter-
stitial pneumonia was present, the most noteworthy feature
in this case was the collapse of the lung substance. This
may have been due to the rapidly progressing debility which
occurred in the patient, a baby only 8 weeks old. Again, the
plugging by mucoid secretion of the bronchi related to the
collapsed portion of the lung_although not a marked feature,
ﬁay have been a contributing factor.

Death occurred from a combination of enteritis and

bronchopneumonia.



Case No. 4.
Name D.M. Male. - Aet 4 months.

General Conditions.

The patient lived in a one apartment house along
with two adults and four other children.

Clinical History.

On 15th December, 1935, the patient became i1l with
a spasmodic cough. The temperature was 98.6 F. the pulse
rate 160 and the respiration rate 44. There was no history
of any vnrevious iInfectious disease.

On 23rd January, 1935, the patient was admitted to
Hospital. The child was pale, listless and emaciated; he
had a spasmodic cough but no whoop. The face was puffy; a
chronic bilateral blepharitis of the unper eyelids was present;
the tongue was moist and clean; the faucial structures were
Injected; there was no fraenal ulcer of the tongue.

Abdominal examination revealed no abnormality.

The percussion note over the chest was ﬁot impaired.
The respiratory murmur at both pulmonary bases posteriorly was
bronchial in character and was accompanied by numerous fine
rfles. The size of the heart was within the normal limits
and the sounds were pure but of poor quality. The volume of
the pulse was poor. The urine did not show any abnormal
constituents.

ProgresgL'

On 24th January, it was noticed that the child was
passing greén coloured stools; these continued for a week but
returned on 12th February and persisted until death.

During the first few days after admission to hospital
the temperature varied from subnormal to 100 F. and the pulse
and resplrations increased, the latter being about 60; the
rises in temperature appeared to be associated with the
frequency in the passage of green stools. -

On 29th January, the temperature, nulse and
respiration rate subsided to normal and thereafter no increase

occurred,
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Throughout the time in Hospital the condition of
the chest as ascertained by physical examination remained the
same, During the last 2 weeks of life emaciation was
progressive and marked.

On 14th February, the patient died.

Report of Autopsy.

Perforﬁed 14th February, 1935, 5 hours after death.

The body was very emaciated.

The heart was small and the cardiac muscle was
brownish in colour; there was no abnormality of the valves
or cusps.

The lungs showed small patches of consolidation;
these wefe not in relation to the bronchi. The tracheo-
bronchlal glands were not enlarged and the thymus was normal
for the child's age and size. The bowel wall was thin and
atrophic.

The kidneys, liver and spleen were not enlarged but
were deeply congested.

Microscopical Examination.

Lungs.

Sections were taken from three representative portions
‘of lung. In each instance the cells lining the bronchioles
were for the most part columnar in type; in a few cases the
bronchioles had to a large extent‘collapsed and in these the
lining was tending to be flattened in type; much of it was
undergoing nécrobiotic change and the lumen which remained
was largely filled by desouamated epithelial cells. In this
gseries of sections there were patches in which the alveoli
were filled by an exudate consisting of smaller and larger
mononucleated cells together with a falr number of
polymorphonuclear leucocytes. In other portions small areas
of collapse were present, In other portions again the
alveolar walls were greatly thickened by a fluid and cellular

exudate; considerable emphysema existed.

In sections from another portion of the lung, collapse
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was complete and 1n consequence the bronchioles were numerous
and approximated to each other,

In the third series of sections considerable.
interstitial exudate had occurred in patches; 1in this
portion ofythe lung emphysema was a marked character. The
walls of the bronchioles were thickened owing to an‘exudate,
the cells of which were mononucleated and the alveoli in the
immediate neighbourhood contained a cellular exudate.

Kidney.

The cells lining the convoluted tubules were swollen

and almost completely filled the lumen; thelr cytoplasm was

coarsely granular.

Spleen.
Great proliferation of the endothelial elements had
occurred. Only a small amount of blood was present in the

blood sinuses.,

Mediastinal Lymphatic Gland.

The architecture of the gland was maintained but the
lymph sinuses were dilated and contained numerous large round
mononucleated cells,

Brain.
Sections from the cerebral hemisphere, pons and

medulla showed no changes of pathological importance.




Case No. 5.

Name, M, T, Female, Aet 4 months,

Clinical Course.

On 1st February, the child began to suffer from
spasms of coughing followed by vomiting; there was no
history of any previous infectious disease. She lived in
a one apartment house with her father and mother.

On 28th February, she began to whoop. On 20th
March she was sent to hospital as a case of Whooping Cough
and bronchopneumonia,

When admitted in the evening, the temperature was
100,4 F., pulse rate 160 and respiration rate 60, She was
pale, listless, poorly noﬁrished and was obviously seriously
ill. The tongue was furred and the fauces congested.
Nowhere over the lungs was the percussion note impaired but
the respiratorvy murmur was bronchial and accompanied by
numer ous fine rfles. The cardiac sounds were pure but of
poor tone.

23rd March - Since admission the appetite had
been fairly good, the patient had slept well but had been
troubled by a spasmodic cough which now was followed by
vomiting although hitherto this had not occurred.

On 1lst April, the stools were green in colour.

4th April - the temperature, pulse and respirations
were beginning to return to normal but ohysical signs of
bronchitis were present.

13th April - the tongue had been clean for the past
few days and by this date the inflammation of the fauces had
disappeared. Fufther, the stools had become normal in colour.

29th April - the child developed diarrhoea, the
stools again being green in colour. She started again to
vomit; on 1l4th May the patient died.

The stools had remained fregquent and green in colour.

During the past fortnight the child had become marasmic and
dehydrated.
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Autopsy.
The body was greatly emaciated; the chest was

berrel-shaped. The heart was not enlarged and the cardiac
muscle was dark in colour. No lesion was present in the
valves or their cusps.

The whole of the right lung and the lower lobe of
the left lung presented areas of consolidation; in many
instances the areas were definitely related to smaller bronchi.

The lymphatic glands at the roots of the lungs were
enlarged.

The liver, spleen and kidneys were congested.

The wall of the intestine was thin and atrophlec.

Microscopical Examination.

Larynx and Trachea.

The mucous membrane covering these portions of the
upper alr passages was lined by flattened epithelium; no
keratinisation had occurred. The subepithelial layers of
connective tissue were distinetly infiltrated by small round
mononucleated cells.

Lungs.

The 1lining of some of the bronchioles was distinctly
columnar; in others it was cuboidal in type while in others
again it was so flattened as to avproach the sgquamous type.

In a few of the bronchioles the lining had completely
desquamated., The walls of many of these bronchioles in which
the lining epithelium had become cuboldal were much thickened
by fibrous tissue and they were rather sparsely infiltrated

by mononucleated cells.

Areas of lung occurred which were entirely solid
owing to the alveoll having been completely filled by a cellular
exudate ﬁhich consisted mostly of larger and smaller
mononucleated cellgs; round these areas the walls of.the
alveoll were diffusely and irregularly thickened by cellular
exudate, but on the other hand the alveolar walls in numerous
instances were thin, stretched and had broken through. Here

and there towards the nreriphery of the consolidated portions



collections of small round mononucleated cells were seen.

In a few instances the alveoli in the solid areas
were small and lined by cuboidal epithelium. In the
peripheral vortions the consolidated patches were seen to be
around bronchioles.

Heart Muscle.

The cross striation was not well seen; many of the
muscle fibres had small granules within them but no fat was
present.

Liver,

Tﬁe parenchymal cells were swollen encroaching upon
the blood sinusoids, Within the cytoplasm were numerous
small dark granules. Hardly any vacuoles occurred.

Spleen.

The walls of the blood sinuses showed an increase
in their cellular elements; many of the cells were elongated.
The cells linihg the sinuses were large and a considerable
amount of proliferation into the lumen had occurred; Malpighian
bodies were numerous.

Kidneys.

No changes’which were of pathological significance

could be seen in the constituents of the cortex.

Commentary.

The metaplasia of the columnar epithelium into that
of a cuboidal and flattened tyre which had occurred in the air
passages indicated a chronic inflammatory condition; This
coincided with the clinical history, the child having
suffered from bronchitis or bronchopneumonia of a greater or
lesser severity for about 3% months.

In this case the bronchopneumonia was fairly well
limited to patches of lung associated with the bronchioles
and a cellular exudate into the alveolar spaces was a marked
feature., The histological picture of the lungs was far more
that of a patchy alveolar pneumonia as opposed to an
interstitial pneumonia. The progressive emaciation which was

a marked feature in the case was due not only to the continued
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pulmonary condition but also to the enteritis as indicated

by green diarrhoea. Hence, death was due to the action of the
toxaemia induced by the enteritis on a body already markedly
debilitated by the effects of Whooping Cough and broncho-

pneumonia,

e




Case No., 6.
Name, J. MeC. Female, Aet 6 months.

General Conditions.

The patient lived in a 1 apartment house in which
she resided with her parents and four other children.
There was no history of any previous infectious disease,

Clinical Course,

On 27th January, 1935 the patient developed
feverishness and spasmodic coughing; the latter was followed
by vomiting. | , ,

On 1st February the patient was admitted to
hospital. The temperature then was 101,2 F., pulse rate
160 beats per minute and respiration rate over 60.

She was well nourished, pale, listles% with a
snasmodic cough but no whoop.

The tongue was coated and the faucial structures
were congested. There was no impairment of the percussion
note over the chest but over both pulmonary bases posteriorly
the respiratory murmur was bronchovesicular with a few fine
riles, The sputum was mucoid and tenacious in character.

The heart was within normal limits; the sounds were
pure but of péor tone; the volume of the pulse was poor,

Examination of the nervous system and abdomen
revealed no abnormality; the stools were normal in appearance.
Progress.

On 4th February there were areas posteriorly over
both pulmonary bases where the percussion note was impaired;
the respiratory murmur over the upner lobes of both lungs
was bronchial In character and accompahied by occasional fine
rdles, Whilst over the lower lobes of both lungs and middle
lobe of the right lung the respiratory murmur was broncho-
vesicular with numerous fine rfles and occasional crepitations.

On 13th February the child had freauent vomiting and
this persisted daily uo to the time of death. The symptoms
and signs of bronchopneumonia still persisted whilst in

addition marked emaciation and dehydration was observed.
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On 18th February the patient was very pale and
dyspnoeic and the signs of bronchopneumonia were still
present, Cardiac collapse occurred at 10,30 p.m, but after
the administration by injection of a % c.c. of Pituitrin
subcutaneously the patient'!s colour and pulse Improved.

On 21st February the patient was in a state of
collapse. There was dullness on percussion over both pulmon-
ary bases posteriorly and here the resplratory murmur was
bronchoveéicular with numerous crepitations and fine rles;
over the remainder of the chest the respiratory murmur was
bronchial with occasional fine rfles. The patient died
at 11.55 p.m.

Report of Autopsy.

The body was that of an emaciated child; dehy-
dration of the tissueswas marked. There was post-mortem
staining of the flanks. No excess of fluid was present in
any of the serous cavities,

The heart was not enlarged; the cardiac muscle
was congested; no abnormality of the valves or thelr cusps
were found.,

On section of the lungs solid areas, in close
relation to the bronchi were found in the lower lobes on both
sides and in the middle lobe of the right lung. Mucopurulent
material could be expressed from the cut ends of the smaller
bronchi. The tracheobronchial glands were enlarged; they
were firm and dark purple in colour.

The liver, kidneys and spleen were not enlarged
but were deeply congested; the bladder was normal in

appearance, The wall of the bowel was thin and atrophic.

Microscopical Examination.
Trachea. |
The columnar ciliated epithelium persisted.
Lungs.
Large areas of lung substance were.completely

consolidated, the alveoli being filled with a cellular

exudate; in many instances the cells had undercone necrosis
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- and were disintegrated forming a granular mass. Haemorr-
hage into the alveoll had not occurred but the interalveolar
walls were much thickened and the capillaries were dilated.
Hyperplasia of the cellular elements within the alveolar
walls had not occurred, the thickening was due mostly to
oedema, In places, partial collapse had occurred, in other
portions again, there was little exudate into the alveoli,

a certaln amount of emphysema was present and there was
thickening of the alveolar walls_due to increase in their
cellular constituents, The bronchioles were lined by
columnar epithelium,

Liver.

Large globules occurred in the parenchymal cells
of the outer zone of the lobule, the liver cells were swollen
and encroached on the blood sinusoids.

Spleen.

The blood sinuses were congested and contained
numerous mononucleated cells,
Commentary.

The case was one in which bronchopneumonisa devel-
oped in the course of Whooping Cough. The pulmonary condition
persisted during the whole of the 3 weeks the patient was in
Hospital and towards the end the patches of bronchopneumonia
became confluent with areas of collapse, This accounted
for the dullness on percussion noticed shortly before death.
The progressive weakness due to the occurrence of green
diarrhoea undoubtedly contributed to the persistence and

course of the pulmonary condition.



Case No. 7.
Name C, D,  Female. Aet 6 months,

The patient came from a two-roomed house and the
family consisted of the two parents and their two children,
including the batient. There was no history of any previous
infectious disease.

Clinical Course,

On 4th April, 1935 the child developed Whooping
Cough, and paroxysms of coughing were followed by vomiting.

On 29th April, in the evening, she was admitted to
Hosnital. The temperature was 98 F., pulse rate 158 and
respiration rate 52,

The patient was a moderately well nourished child;
she had a spasmodic cough and was pale and listless; the
conjﬁbtivae were injected, The tongue was coated and the
fauces congested; the only abnormality revealed by examination
of the circulatory system was the rapid pulse rate; examina-
tion of the abdomen was negative.

There was no impairment of the percussion note over
the lungs but the respiratory murmur at the bases Waé harsh
vesicular with occasional fine rfles.

The sputum was muco-purulent in character and the
stools were normal. Her appetite was good but vomiting
occurred after each naroxysm of coughing.

On 1st May, the temperature rose tov105.8 F,

On examination the pulse was of poor volume and difficult

to count, the rate being about 180 beats per minute; the
respiration rate was 60, She had definite signs of broncho-
prneumonia and, further, had convulsions,

Report of Autopsy.

The body was that of a well nourished child.

The cardiac muscle was vale in colour; the valves
were competent and showed no rathological changes.

The thymus gland was large for a child of this age
but there was no general enlargement of lymphatic glands

~ throughout the body.
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No areas of consolidation were present in the lungs
but gentle pressure caused frothy mucoid material to exude from
the cut ends of the bronchioles.

The lymphatic glands at the roots of the lungs were
not enlarged.

The liver was nale; the spleen was firm, congested
but not enlarged;  the kidneys were pale in colour.

The wall of the intestine was not unduly thin.

The cranium and its contents showed no pathological
changes.

Microscopical Examination.

Larynx.
The epithelial lining had been lost; this was

undoubtedly a post-mortem occurrence as the deeper tissues of
the wall showed no pathological changes.
Trachea,

The epithelial layer was intact and consisted of
columnar cells. |
Lungs.

The lumen of the smaller bronchi contained little
secretion and their eplthelial lining was intact and consisted
of columnar cells. A copious exudate in which were numerous
mononucleated cells had occurred into the walls of the
bronchioles together with a certain number of polymorphonuclear
leucoecytes. Around the bronchioles the areas of infiltration
were guite sharply delimited but spread had occurred into the
walls of the alveoli which were much thickened: the
caplllaries were dilated around the bronchioles and in the
alveolar walls, \

The alveolar smaces contained no exudate. Emphysema
was present to some extent.

Heart.

In sections prepared to demonstrate fat, no globules

were found in the cardiac muscle fibres.

Thymus Gland.

This showed no departure from the histological
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structure normal in a child of the patients age.
Liver,

In some areas the hepatic - parenchymal cells were
swollen encroaching upon the blood sinusoids whereas 1n other
areas the sinusoids were dilatéd. Towards the periphery
of the lobules the parenchymal cells contained a large amount
of fat in the form of larger and smaller globules.

Spleen., |

The blood sinuses were much congested and contained
a large number of nucleated cells. Owing to the dillatation
of the blood spaces the Malpighian bodles were apparently
reduced in size.

Kidney.

The capillaries forming the glomerular tufts were 1n
many cases rather congested. The cells 1lining the convoluted
tubules were swollen and had nearly occluded the lumen; their
cytoplasm was coarsely granular. The venae rectae in the
medulla were congested.

Commentary.

The case was an examnle of early bronchorneumonia
and death occurred during the active phase of Whooping Cough.
Microscopical preparations of the lungs demonstrated the
condition of those organs to be typically that of an inter-
gtitial inflammation around the bronchioles with spread into
the adjacent alveolar walls, The entire absence of any
exudate in the alveolar snaces was a particularly noteworthy
feature. The convulsions, fatty changes in the perirheral
zones of the hepatic lobules, and the cloudy swelling of

the convoluted tubules of the kidney were expressions of

toxaemia.



Case No. 8.
Neme, C.S,. Female Aet 7 months.

General Conditions.

The patient lived in a one apartment house along
with 5 adults and 3 other children. There was no history
of previous infectious disease.

'Clinical History.

On 2nd April, 1935 the patient became 111 with
a paroxysmal cough followed by vomiting.

On 7th April the patient was first heard to
whoop. On this date it was noticed that the child was
passing green stools.

| On 9th April at 2.45 p.m. the patient was admitted
to hosnital, The temperature was 97.6 F., pulse rate 148,
respirations 48‘per minute,

The baby was fairly bright and moderately well
nourished; she had a slight spasmodic cough and nasal
discharge, serous in type. The tongue was moist and clean;
the faucial structures were congested; the tonsils were
not enlarged; the child was teething; no fraenal ulcer was
present, Examination of the abdomen was negative but the
child was s8till passing green stools, Percussion note
over the chest was not impaired; the respiratory murmur at
the bases posteriorly was bronchovesicular and accompanied
by fine rZles and rhonchi; no sputum was obtained,

The heart was not enlarged, the rhythm was regular
and the sounds were pure and of good tone; the pulse %as of
moderately good volume,

Progress.

Spasmodic coughing continued throughout the illness
but it was not severe; on various occasions, however, the
patient became cyanosed after an attack.

After 22nd April the signs of bronchopneumonia
gradually diminished but on 5th May were again noted, the
lower lobes of both lungs being involved; this condition
persisted during the remainder of the illness,
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The temperature was of an irregular remittent
type. The pulse rate was about 160 and 1ts volume at
times was good but at other times poor. The respirations
varied frdm 44 to 60 approximating more to the latter
figure,

Throughout the patient's time in hospital the
heart remained within the normal limits of size, the sounds
were pure and until shortly before death were of moderately
good tone,

On 8th May the patient dled.

Comméntarz.

A case which started primarily as a Whooping Cough
developed catarrh of the larger bronchli extending upwards
to larynx, pharynx, nose and throat, This was followed by
a low grade bronchopneumonia; in addition, the child had
- green diarrhoea and this led to dehydration of the tilssues,
and was a factor in producing the emaciation,

Report of Autopsy.

The body was greatly emaciated and the tissues
were dehydrated.

The cardiac muscle was pale in colour; the valves
were competent and their cusps showed no abnormality.

The mucous membrane lining the larynx and trachea
was somewhat injected.

The lower lobe of the left lung and the middle and
lower lobes of the right lung presented small areas of
consolidation, many of which were in relation to smaller
bronchi. Purulent secretion exuded from the cut ends of
the bronchioles. ’

The lymphatic glands at the roots of the lungs were
enlarged.

The liver and the kidneys were pale. The spleen
was larger than the average size; 1t was dark and congested.

The wall of the intestine was thin and atrophic.

Microscopical Examination.

Larynx and Trachea,

No change in the normsl columnar cells lininge the
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upper air passages had occurred nor did the subepithelial
tissue show any cellular infiltration. In certain parts the
blood vessels were considerably congested and those of the
lymphatic glands in relation to the trachea showed a similar
change, The lymph sinuses of these organs were not much
dilated but hyperplasié of the lymphoid elements had occurred.
TLungs.

The lining of some of the larger bronchioles had
become distinctly flattened 1in type. The pleura was
thickened and presented inflltration by small round cells.

In the lower lobes small areas were present in which lung
tissue was breaking down ( early abscess formatign). In
these lobes the lung tissue around the abscesses showed a
certain degree of collapse. The alveoli were filled with
a cellular exudate, the cells being polymorphonuclear
leucocytes and large mononucleated cells, In portions in
which the cellular exudate was not so great the pulmonary
capillaries and smaller blood vessels were much congested.
In certaln portions the change was not so advanced there being
many more alveoli without exudate in their lumen but here
partial collapse had occurred. These pneumonic areas were
related to bronchioles.,

Heart.

No fatty droﬁlets were present in the cardliaec muscle
fibres.
‘Liver,

The parenchymal cells were swollen encroaching upon
the blood sinusoids, their cytoplasm contailned numerous fine
dark granules. In the peripheral zones of the lobules a small
amount of fat was present.

Spleen,

The spleen was congested and considerable endothelial
proliferation had occurred into the blood sinuses.
Kidney.

The cells lining the convoluted tubules were swollen



and their cytoplasm was coarsely granular,
Commentary.

The case was one of Whooping Cough complicated by
bronchopneumonia and enteritis, The pneumonic condition
cleared up to a large extent but a recrudescence occurred,

In the final stages of the disease abscess formation in the
lungs was beginning, and the organs showed under the micro-
scope, natches in which the changes were :;;;: assocliated
with bronchopneumonia but in addition, areas resembling lobar
" pneumonia {in that the alveoli were filled bv a covious
cellular exudate most of the cells being polvmorphonuclear
leucocytes) were also present; it was in these latter areas
that early abscesses were found and the change was probably
to be assoclated with them., The congestion of the pulmonary
blood vessels and that in the tracheal lymphatic glands was
mostly active whereas in the other organs it was probably
largely passive due to the gradual cardiac failure. A
noteworthy structural feature of the case was the metaplasia
of columnar cellé into those of a more flattened tyne which

had occurred in the smaller bronchi and bronchioles,




Case No. 9.
Name. J.W. Male Aet 8 months.

General Conditions.

The patient came from a one apartment house in which
he resided with his parents and four other children. There
was no history of any previous infectious disease.

Clinical History.

On 16th January, 1935 the patient developed a
spasmodic cough which was followed by vomiting.

On 21st January he was admittéd to Hospital. On
admission the temperature was 99 F, the pulse rate was 136
beats per minute and the respiration rate 32.

The patient was a pale, moderately bright, well
nourished child; spasmodic coughing and whooping followed
by vomiting was present and persisted throughout the illness.
He had a simple serous rhinitis which continued until death
occurred. The tongue was lightly coated, the faucial
structures were congested and there was a small ulcer on the
fraenum of the tongue. Abdominal examination revealed no
abnormality but rersistent vomiting and intermittent attacks
of enteritis were present during the illness. The percussion
note was impaired over the base of the left lung posteriorly;
bronchovesicular breathing was present with erepitations and
fine rfles. The heart was within normal limits, the sounds
were pure and of moderately good tone; the volume of the pulse
was fairly good.

Progress.

On 26th January, the temperaﬁure, pulse rate, and
respilration rate, all became more elevated than before and
there was duliness at the bases of both lungs posteriorly
with bronchovesicular breathing, crepitations, and fine réles.
The patient became listless on 28th January and his appetite
which hitherto had been fairly good became poor.

Exacerbation of the enteritis and clinical signs of dehydration
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were also present. A simple conjunctivitis and incontinence
of urine and faeces developed.
On 29th January the heart did not show any signs of
dilatation but the sounds, although pure, were of poor quality.
On 1st February the baby collapsed; there was
marked cyanosis and no pulse was palpable at the wrist.
Death occurred at 1.10 p.m.

Report of Autopsy.

Performed on lst February, 1935, 23 hours after death.

The body was that of an emaciated child;
dehydration of the tissues was marked. The pericardial
fluid was slightly in excess,. The right auricle and
ventricle, and the left auricle were distended and fillled
with dark clotted blood; all the valves were competent and
the cusps normal; the heart quscle was dark in colour.

Both lungs were partially collavsed and, on section,
small solid areas were seen scattered throughout either lung,
these areas being confluent at the bases of both lower lobes.
Mucopurulent material exuded from the cut ends of the larger
bronchioles. The tracheobronchial lymphatic glands were
enlarged and plum coloured.

The liver showed areas of dark mottling. The
spleen was not enlarged but was dark in colour. The kidneys
were dark in colour. The alimentary tract showed no changes
of primary pathological importance.

The bony vault of the skull was soft and thin and
was tightly adherent to the underlying dura mater. The
cerebrospinal fluid was clear and under slightly increased

pressure, but there was no abnormality of the constituents;

the brain was congested.

Microscopical Examination.
Lung. (upper lobe).
Throughout the sections were small consolidated areas
related to bronchioles. The bronchiole walls were thickened

owing to exudate; the cells in them were mostly mononucleated.
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The alveolar walls were thickened and infiltrated by
mononucleated cells and the alveoli in the neighbourhood
of the bronchioles were filled with an exudate which was
largely cellular in character, Small portions of lung
héd collapsed and a considerable amount of emphysema was
present. The lining of the bronchioles was retained to
'a considerable extent and was cﬁlumnar in type.

Leptomeninges.,

In the pia-arachnoid meshes were numerous cells,
these being mostly small mononucleated in type; a certain
number of polymorphonucleated cells were present. This
exudate was especially dense around the pilal blood vessels,
No excess of cells was present in the brain substance or
in the perivascular sheaths of the cerebral blood vessels{
Petechial haemorrhages had occurred from some of the smaller
blood vessels in the brain substance,

Spleen. |
The section showed congestion.
Kidneys.

The glomeruli were large, fillling the first
portion of the tubule. There was increase in their cellu-
larity. The cells lining the convoluted tubules were some-
what swollen and their cytoplasm was coarsely granular,

In the portion of the lung examined the condition
was typleally that of a commencing bronchopneumonia.

The leptomeningitis was non-purulent in character
and resembled the condlition found in virus diseases affecting

the leptomeninges.



case No. 10,
Name. J.D. Male | | Aet 10 months.

General Conditions.

The patient lived in a 3 apartment house together
with 3 adults and one other child. There was no history of
any previous infectious disease.

Clinical History.

On 2nd May, 1935 the parents first heard the child
whoop. |

On 15th May, in the evening, he was sent to Hospital
as a case of Whagping Cough and bronchopneumonia, the
temperature then being 98 F, the pulse rate 108 and the
respiration rate 36.

The patient was pale, listless and poorly nourished;
he was obviously acutely and seriously 111, The tongue was
coated and the fauclal structures were congested but the tonsils
were not enlarged; there was no fraenal ulcer, The appetite
was poor and frequent vomiting occurred after the paroxysms of
coughing; The stools were fregquent and green in colour;
this condition continued until death. Abdominal examination
revealed neither tenderness nor rigidity.

Over both lungs the percussion note was impaired in
patches; the respiratory murmur was bronchovesicular with
occasional fine r8les. No sputum was obtained,

On percussion the cardiac dullness was not increased.
The sounds were of poor quality aﬁd tic-tac rhythm was present.
The volume of the pulse was poor.

Progress.

During the four days in hospital the patient's
condition showed no Improvement; the fever was remittent in
type; the pulse rate was 160 and the volume continued to be
poor, The respiratory rate rose to about 55 per minute.

On 19th May early in the morning the patient had

convulsions and shortly afterwards death occurred.



Clinical Commentary.

A case of Whooping Cough which initiated an acute
bronchopneumonia as evidenced by the clinical signs, the
temperature, pulse and respirations. Later an ascute enteritis
had developed. These conditions acting singly or in concert
produced the acute toxaemia which led to the dehydration.

The convulsions were the proximal cause of death and were a
terminal expression of the toxaemia.

Report of Autopsy.

Performed 30 hours after death.

The bod& was that of a poorly nourished child;
post-mortem lividity had developed in the abdominal wall.

The mucous membrane of the larynx and trachea was
injected. The thymus gland waé large for the child's age and
size.

Scattered throughout both lungs were irregular solid
areas, and the lower portions of both lower lobes appeared
completely consolidated although portions taken from them did
not sink in water. Mucopurulent material expressed from the
cut ends of the smaller bronchi.

The mediastinal lymphatic glands were enlarged.

The cardiac muscle was pale in colour and the cavities
of the heart were dilated; the aortic and mitral valves were
slightly incompetent, The mitral and aortic cusps were injec-
ted, fine vegetations being present on the mérgins of the
former opening. The liver and kidneys were not unduly
congested., The spleen was not enlarged but it was firm and
congested. The wall of the intestine was thin and atrophic,
and the mesenteric lymphatic glands showed slight general

enlargement.

Microscopical Examination.

Larynx and Trachea.

No change in the type of epithelium had occurred.

The columnar epithelial cells retained their cilia.
Lungs,

In the smaller bronchi the 1lining epithelium was
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columnar in tyvne. Small and rather diffuse areas of

consolidation occurred, a few of these were due to collapse

but in most instances the change was a result of a cellular

exudate in the alveolar spaces, The pneumonic patches were

related to smaller bronchi, and where the condition was limited

to ﬁhe immediate surroundings of the bronchiéles the blood
vessels in the walls of the latter were engorged,and the tissues

of the walls were infiltrated by mononucleated cells and by

iarge numbers of polymorphonucleér leucocytes.

Heart.

In the wall of the left ventricle, in close proximity
to the aortic valve, a small bundlé of muscle fibres had
undergone necrobiotic changes; the fibres had lost their
bright red stain with eosin and many of them were fragmented.

In frozen sections treated with Scharlach R. no fat
was demonstrated in the muscle fibres.

Thymus Gland.

The thymus gland showed no structural departure from
the normal for a child of this sge.
Liver.

The liver cells were swollen, their cytoplasm being
coarsely granular and throughout the lobules many of the
parenchymal cells had larger and smaller vacuoles throughout
their cytoplasm.

In sections prepared to demonstrate fat, a moderate
amount was seen; it occurred in droplets in the hepatic
parencymal cells throughout the lobule, but especially in the
peripheral zone.

Spleen,

Great proliferation of the endothelial elements
into the lumen of the blood sinuses had occurred. In small
areas the latter were engorged.

Kidney.

The cells lining the convoluted tubules were

swollen and in many instances nearly completely occluded

the lumen of the tube. The cytoplasm was coarsely
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granular. No changes of pathological importance had
occurred in the glomeruli.
Commentary.
The case was an example of bronchopneumonia and
enteritls occurring during the course of Whooping Cough.
The consolidated areas of lung were distinctly related to
bronchioles, but the type of pneumonia was that associated
with an exudate into the alveolar spaces rather than into the
inter-alveolar Wails. The explanation of the presence of
'vegetations'! on the mitral cusps is not easy; these were
recent in formation; there was nothing in the c¢linical course
of the disease to indicate that the child had rheumatism.
The child ‘was marasmic, and it is a well authenticated fact
that thrombosis is by no means rare in marasmic patients, hut
in these the clotting takes place within a blood vessel
usually a vein,and it is generally regarded as due to altera-
tion in the composition of the blood 1tself, and not to changes
in the endothelium lining the wall of the blood vessel con-
cerned, It is difficult to suppose that such a marasmic clot
had occurredon a cardiac cusp. It would seem better not to
attempt to give a definite opinion as to the factors leading
to the formation of the small thrombi on the mitral cusps

in this case, than to offer one which is contrary to alinlcal

facts and pathological observations.




Case No., 11.

Name, W, F, Male Aet 11 months.

General Conditions.
The patient came ffom a two apartment house in which
he 1lived with hls father, mother and 2 other children. There
wés no history of any previous infectious disease.

Clinical Course.

. On 16th June, 1935 the parents noticed that the
child had started to cough and whoop. On 20th July, at
9.45 p.m. he was admitted to hospital as a case of Whooping
Cough and bronchopneumonia, the temperature then being
101,6 F., the pulse 154 and the respirations 48.

| He was a falrly bright moderately well nourished
but pale child. There was a mucopurulent discharge from
the right conjunctival sac, and a serous discharge from the
nose. Examination of the mouth and throat induced coughing
of the spasmodic type, but this was not followed by whooping.

' The tongue was moist and clean, the fauclal

structures were congested.and the tonsils enlarged. A
small ulcer was present on the fraenum of the tongue. The
stools were normal and abdoﬁinal examination revealed no
abnormality,

The percussion note over both pulmonary bases
posteriorly was impaired, the respiratory murmur being
bronchovesicular in type and accompanied by numerous crepita-
tions and fine rales. The sputum was mucopurulent. The
superficial area of cardiac dullness wag not increased; the
hearf sounds were pure and of moderately good quality.
Progress. '

The symptoms and signs present on admission were
in the main continued‘throughout the illness until death
occurred on 20th August, at 11.30 p.,m, with the exception
of the followlng. The patient began to pass green stools
on lst August, and these persisted intermittently throughout

the remainder of the illness. Until 14th August, the

temperature had been of the low grade continued type; after

that date it became higher and continued so until death.
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The pulse rate continued much the same until 12th
August when the volume became poor,

After the first week in hospital the respirations
increased in frequencm and continued about 60 beats per
minute.

On 15th August the mucopurulent discharge disappeared
- from both conjunctival sacs, On 18th August a small amount
of thin pus containing small Gram-negative cocco-bacilli was
obtained from each pleural cavity.

On 20th August the patient died.

Report of Autopsy.

The body was that of a poorly nourished child, the
superficial fat being diminished in amount.

The pharynx, larynx and trachea were injected.
Thin pus was smeared over the whole surface of the pleura
on each side. In the left pleural cavity the exudate was
greater In amount than on the right side and was more
fibrinous in character, the pleura itself being thickened.
Numerous fibrous adhesions had been formed between the

layers of pleura posteriorly.

The lungs were consolidated, the consolidation
being bronchopneumonic in type and small abscesses were

present in the lower lobes of both lungs.

The cavities of the heart were not dilated; the

valves were competent and the cusps normal.

The kidneys, liver and spleen were of average size

and they were injected.

The wall of the intestine was thin and atrophied.

Bacteriology.

The pus from the pleural cavities showed small Gram-

negative cocco-bacilli and a growth of these was abtained on

blood agar.,
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Microscopical Examination.

Lérynx and Trachea,

No metaplasia of the columnar epithelium had
occurred, Here and there the tissue immediately below
the mucous membrane was infiltrated by cells of the small

mononuclear type,
lungs.

On the surface of the lung there was a fibrino-
purulent exudate, The pleura was thickened and 1its blood
vessels much dilated. Some of the sections showed almost
complete collapse of the lung substance; others demonstrated
that the walls of the alveolil were much thickened and infil-
trated by mononucleated cells, Throughout the section the
blood vessels were dilated, The pneumonic areas were
distinctly related to smaller bronchi, the walls of which
were thickened and the lining epithelium had hecome flattened;
in most instances the epithelium had retained the high
columnar type.

Bronchial Lymphatic Gland.

The blood vessels and lymph sinuses were much
dilated and a considerable amount of haemorrhage had occurred
into the latter; they contained also large numbers of pro-

liferated endothelial cells many of which contained red blood

cells and blood pigment.
Liver,

In parts the liver cells were swollen, encroaching
upon the blood sinusoids. In other parts this swelling of
the parenchymal cells had not occurred and here the blood

sinusolids were dilated. Numerous fat globules were present

in the central and peripheral zones of the lobules; the

middle zones showed very 1little fatty change.
Spleen,

The spleen was much congested.

-

Kidney.,
The cells lining the convoluted tubules were

swollen and their cytoplasm was coarsely granular; no

changes were present in the glomeruli.
e e~
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Commentary.

The case was an example of acute interstitial
pneumonia with empyema and partial collapse of lung substance.‘
The fact that no new blood vessels had grown from the pre-
exlsting ones iﬂ the pleura into the exudate on its surface
supported the clinical view that the empyema developed about
the 15th August rather than a week prior to that date. The

acute inflammation of the medi%@inal lymphatic glands was

more marked in this case than in those previously examined

|
\
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and was in keeping with the bacteriological findings that
the pneumonia was due to an influenza-like bacillus and not

to a pneumococcus. The marked fatty changes in the liver

cells had probably been brouzht about partly by the absorption
of toxins from the intestinal tract but also partly by the
general toxaemia. ; The lesions described at autopsy as

being small abscesses in the lungs were probébly areas of

acute gangrene in which liquefaction had occurred.




Case No.'12.
Name I.M. Female Aet 11 months.

General Conditions.

The patient lived in a 2 apartment house along with

4 adults and one other child, There was no history of

previous infectious disease. The child had been vaccinated

against small-nox.

Clinical Course.

| On 28th March, 1935 the child became 111 with a
paroxysmal cough followed by vomiting. On 1st April, she
was first heard to whoop.

On 21st April the patient was admitted to Hospital.
The temperature was then 1odt2 F., the nulse rate 148 and the
respiration rate 24. During the morning she had an attack
of convulsions.

She was a pale undernourished listless child;
examination of the throat produced a spasmodic cough. The
child was teething and had a purulent discharge from the eyes.

The tongue was furred; the faucial structures were
congested and the tonsils were enlarged; there was no fraenal
ulcer and the armetite was fair. Abdominal examination was
negative. The percussion note at the left pulmonary base
was slightly impalred, the respiratory murmur over the lungs
was harsh and vesicular with occasional rhonchi and fine rﬁles;
the sputum was tenacious and mucopurulent in type.

The heart was within normal limits, the rhythm was
regular and the sounds pure but of nroor quality. The pulse

was of moderately good volume,

Progress.

The state of nutrition became progressively worse,
’the child before death becoming emaclated and dehydrated.
The child continued to be nale and listless throughout the
illness, No whooving was observed, although snasmodiec
coughing wes present during the time in hosnital.

On 22nd April another convulsion occurred. On

26th April the tongue had become moist and clean but tre
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tonsils and fauces were still congested, A serous discharge

from the nostrils had commenced.

During the illness the apnetite varied sometimes
being moderately good and at other times poor; the stools
remained normal. On 30th April the child vomited but this was
the only occasion.

On 29th April slight impairment of the percussion
note at both pulmonary bases posteriorly was noted; the
respiratory murmur over the lungs was bronchovesicular with
rhonchi and fine r@les; further at the bases occasional
crepitations were audible. '~ The fever was of the remittent
type. The pulse rate was usually about 160 beats per minute.
The heart showed no increase in the suverficial area of
dullness; its rhythm was resular and the sounds were nure
but soft. The respiration rate was increased being usually
about 60 beats per minute.

Report of Autopsy.

The body was that of a well nourished child,

‘The thymus gland was large for a child of this age
but there was no general enlargement of the lymphatic glands
throughout the body.

The heart muscle was pale; heither the valves nor
their cusps presented any abnormality.

Areas of pneumonic consolidation were found in the
lower lobes of both lungs. These areas were adjacent to the
larger and smaller bronchi.

The lymphatic glands at the roots of the lungs were
enlarged.

The lgyer was pale; the spleen was congeéted and,
on section, the Malpighian bodies were prominent being greyish

in colour; the kidneys were congested.

The wall of the intestine was not atrovhied.




Case No. 13.
Name. C.N. Female ' Aet 1 year.

General Conditions.

The patient came from a 2 apartment house in which
she resided with her parents and six other children. There
was no history of any previous infectious disease.

Clinical Course.

On 4th February, 1935 the patient became 111 with
spasmodic coughing which was followed by vomiting.

On 8th February, 1935, at 4.35 p.m, the patient was
admitﬁed to Hospital.

The temperature was 99.4, the pulse rate was over
160 beats per minute and the respiration rate was 44.

She was a pale poorly nourished child who was very

dyspnoeic and in a collapsed condition. There was movement

of the alae nasi. The tongue was coated, the faucial
structures were congested and there was a fraenal ulcer.
Abdominal examination revealed no abnormality. On
examination of the chest there was impairment of the percussion
note at both pulmonary bases with bronchovesicular breathing,
crepitations and fine rfles, The heart was within normal
limits, the sounds were pure but of poor quality with tic-tac
rhythm.

Examination of the nervous system and of the

genito-urinary system revealed no abnormallty.

Progress.

On 8th February, at 6 p.m. generalised muscular
twitchings were observed. On 9th February, the patient was
in a moribund condition and death occurred at 8.30 p.m.

Report of Autopsy.

The body was that of a poorly nourished child with

post-mortem lividity of the flanks.

Within the pericardium there was a considerable

amount of clear fluid.

The heart was not enlarged and there was no
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abnormality of the valves or cusps; the cardiac muscle was
dark in colour,

The lower lobes of both lungs were consolidated
owing to the coalescence of small scattered areas in close
relation to the smaller bronehi. The thymus gland was large
.for the child's age and size. The spleen, liver and kidneys
were not enlarged; they were dark in colour. The bowel
showed no changes of primary pathological importance.

The central nervous system was not examined.

Microscopical Examination.

Lungs.

~

Sections taken from the lower lobes showed large
areas of consolidation, the alveoll being filled with
polyhedral cells and red blood corpuscles, The capillaries
and smaller blood vessels were much dilated and haemorrhages
had occurred into the lung substance. Areas of collapse were
Vpresent. In other sections were areas in which necrosis
of the lung was commencing and these portions contained large
numbers of polymorphonuclear leucocytes. In the parts
adjacent to the consolidated areas, the capillaries and smaller
blood vessels were also much dilated, small haemorrhages
having occurred into the alveoll; they contained a certain
number of large rounded polyhedral cells together with a few
polymorphonuclear leucocytes. In many instances the lining of
the smaller bronchioles had been completely shed, in others
some of it still persisted and was columnar in type. Sections
htaken from the upner lobes showed dilation of the capillaries
in the alveolar walls; also there were diffuse areas in which
the alveoli were filled with serous exudate and in which
catarrhal cells and polymorphonuclear leucocytes were fairly
numerous. The 1lining of the smaller bronchi was much better

preserved than in the lower lobes.

Kidney.

The cells lining the convoluted tubules were nmuch
swollen and in many instances almost occluded the lumen.

Their cytoplasm was coarsely granular.
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Commentary.

The case was one of bronchopneumonia becoming con-
fluent in the lower lobes with early pneumonic change in the
upper lobes, The degree of vascular reaction with commencing
breaking down of lung substance together with the dense
infiltration of these areas by polymorphs indicated that the
inflammation may have been in response to invasions by
gtreptococci rather than pneumococci. The history thét the
illness lasted only a matter of 4 days before admission was
probably incorrect as at that time the patient had a fraenal

ulcer and the pneumonia was well established.




Case No. 14

Name. T.N. Male Aet 1 year,

-General Conditions.

The patient came from a 2 apartment house in which
he resided with his parents and two other children. He was
unvaceinated and there was no history of any previous

infectious disease,

Clinical Course.

On 9th January, 1935, the patient became feverish
and developed a spasmodic cough followed by vomiting. His
parents first heard him whoop on 14th January. On 1lst February
the patient was admitted to hospital and the temperature was
then 100.4 F; pulse rate over 160 beats per minute and
respliration rate over 60.
| He was pale undernourished and was obviously
acutely and seriously ill. Attacks of dyspnoea alternated
with periods of apnoea with a heliotrope cyanosis of the face.

The tongue was moist and lightly coated and the
faucial structures were congested.

The percussion note over both pulmonary bases was
impaired; the respiratory murmur over the lungs was
bronchovesicular with numerous fine r#les and crepitations.

The heart was within normal limits. The sounds
were pure but of poor quality and tic-tac rhythm was present;
the volume of the pulse was poor.

Examination of the abdomen revealed no abnormality.

On 3rd February the patient died. During the two
days in hospital his general condition had shown progressive

deterioration.

Report of Autopsy.

The body was that of an undernourished child with

post-mortem staining of the flanks.

Numerous firm adhesions were present between the

pleural surfaces on both sides. There was no excess of
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fluid in the pericardial and peritoneal sacs.

Small areas of consolidation were scattered
throughout both lungs. Mucopurulent material exuded from
the cut ends of the larger bronchioles, The cardiac muscle
was dark in colour, the valves were competent and their cuéps
normal.

The liver, spleen and kidneys which were of normal
slze were deeply congested. The intestine was normal.

The cerebrospinal fluid was clear and was not
excessive in amount. The blood vessels on the surface of
the brain and those within its substance were congested.

Microscopical Examination.

Trachea,

In the sections examined the columnar epithelium
was intact,
Lungs.

The walls of the bronchi were thickened owing to the
‘dilation of the blood vessels and to serous exudate containing
a considerable number of cells most of which were mononucleated
in type. In some of the bronchioles the columnar epithelium
was practically intact whereas in others it had been
desquamated and the lumina were filled with dense cellular
exudate derived from the deeper parts.

Considerable areas of iung showed complete
consolidation, and there the bronchioles were full of exudate
and the epithelial lining had been completely shed: small
areas of collapse had also occurred: in these portions the
alveoll were filled with a sero-cellular exudate. Most of
the cells were pononucleated in type but there were a consld-
erable number of polymorphonuqiear leucocytes. Immediately

under the pleura emphysema was marked.

Spleen.

The blood sinuses were much congested and consider-

able endothelial proliferation had occurred.



Kidney.

The cells lining the convoluted tubules were swollen
and their cytoplasm was coarsely granular.

Commentary.

The numerous fine fibrous adhesions in both pleural
cavities indicated that the patient had suffered from a chronic
pulmonary condition such as bronchitis for some time before
the onset of Whooping Cough.

In this case, therefore, the child would be especially
apt to develop bronchopneumonia as a complication of pertussis.
This condition of the lungs became widespread and when
admitted to Hosnital the general condition was too far
advanced for treatment to be of any avail in averting a fatal

termination.




Case No. 15.
Name. M.R, Female, a het 1 year.,

General Conditionsg,

The patient lived in a 2 apartment house along
with 3 adults and one other child, There was no history
of any previous infectious disease,

' Clinical Course.

On 14th July, 1935 the child had an attack of
'convulsions' according to the parents statement. She was
first heardbto whoop on 19th July,

On 1st August the child was sent in to hospital
as a case of Whooping Cough and bronchitis. - The temperature
was 99.4, pulse over 160 and resplirations 48 per minute.

She was a pale moderately well nourished baby with
a spasmodic cough but no whoop. A left sided otitis media
and a serous rhinitis were present.

The tongue was dry and coated; the faucial
structures were congested but the tonsils were not enlarged;
over the fraenum of the tongue there was a small patch of
raised greyish epithelium whilst on the tip of the tongue a
small patch of greyish epithelium was also present, The
appetite was moderately good; abdominal examination revealed
no abnormality.

A patchy impairment of the percussion note was
present over the lungs; the respiratory murmur was bronchial
iIn character and accompanied by fine réles. The superficial
cardiae dullness was not increased; the sounds were pure but

of poor tone; the volume of the pulse was poor.

Progress.

The patient's general condition became progressively
worse, The fever was of the low grade, irregularly inter-
mittent type until shortly before death when 1t rose sharply

to 103 F., the pulse rate continued over 160, its volume

remained poor. The respiration rate was in the region of 50,

By 6th August the pneumonic process had spread, the

physical signs in the chest becoming more widespread and
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pronounced. The appetite remained fairly good although
vomiting occurred daily, The patient did not develop
green stools, On 8th August the child died.

Report of Autopsy.

Performed 8th August, 1935, 12 hours after death.

The body was that of a well nourished child.

The mucosa of the trachea and larynx was injected.
Patches of consolidation in relation to the bronchi were
scattered throughout both 1ungé with the exception of the
upper halves of the upper lobes on each side. The tracheo-
bronchial glands were enlarged.

The heart was of normal size; the cardiac muscle
was congested; the valves were competent but the cusps of the
mitral and aortic valves were bright red in colour.

On section the liver was mottled in appearance.

The spleen was not enlarged but it was congested. The
kidneys were congested. The mesenteric glands were enlarged,
The alimentéry tract showed no lesions.

Microscopical Examination.

Larynx,
At a level immediately above that of the vocal cord,

the sub-epithelial connective tissues were infiltrated by
small round cells. No change in the type of lining

epithelium was present.

Lungs,
In relation to the bronchioles patches of consoli-

dation occurred, many of these being extensive. The

consolidation was due to infiltration of the interalveolar

walls by smaller and larger mononucleated cells, together

with a certain number of polymorphonuclear leucocytes. The

blood vessels both in the walls of the bronchioles and in those

of the alveoli were much dilated.  The thickening of the

e lveolar Wallsvby exudate was SO great that the alveolar

spaces could not be recognised. The infiltration of the

walls extended peripherally from the consolidated patches and
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was nresent throushout the nortions of lung examined,
Away from the consolidated portions small areas were mnresent
in which partial collspse had occurred and in the urver
portions of the surerior lobes, where the coniition was
less advanced, a considerahle amount of emohysema was
rresent, The columnar enithelfium lining the walls of
the bronchioles was high columnar in tvyne. The columnar
erithelium 1lining the walls of the bronchiolas bad not been
desocuamated to anv extent, In those bronchioles involved
in the consolidated areas cells were present hetween the
hiech columnar elements, Most of these were molymorvho-
nuclear leucoc#tes tut a few mononuvcleated cells were seen,
The lumen wags filled bv cells ofvthis tvpe together with a
certain smount of granular materisl; the annearance was
strongly suesestive of cells vassing from the solid

nortions of lungs outwards to the lumen of the bronchioles.

Heart.
In frozen sections treated with Scharlach R, no

‘fat wes demonstrated in the cardiac muscle fibres. Paraffin
sectioﬁs rave no histological explasnation for the tricht red
colour of the aortic and mitral cusns.
Liver.

The parenchymal cells were swollen encrosching
uron the blood sinusoilds. Small fat Aronlets were fairly

numerous throushout the liver lobule hut esrecially in the

neripheral zone,

Kidnevy.

The cells lining the convoluted tubules were
swollen and their cytonlasm was coarsely granular,

The case was an examnle of bronchopneumonia,

Sections
Exudate into the slveolar walls was very marked, ec

of the unmer lobe demonstrated that the change had begun in

the wall of the bronchus and srread outwards therefrom,

Manv of the nstches had become confluent.




Case No., 16,

Name C. A,  Female Aet 1 year 2 months,

General Conditions.

The patient lived in a one apartment house in
which she resided with her father, mother and one other
child. There was no history of any previous disease.

Clinical Course.

On 15th January, 1935 the patient became 111
with spasmodic coughing followed by vomiting.

On 17th January, middle day, she was first heard
to whoop by her parents.

On 31st January, the child was admitted to
hospital, The pulse rate was more than 160 and the
repiration rate over 60,

She was pale and under nourished and in a collapsed
condition. The tongue was dry and lightly coated; the
faucial structures were congested but the tonsils were not
enlarged, Abdominal examination revealed no abnormality.

The percussion note was slightly impaired over both
pulmonary bases and the respiration was bronchial in type and
accompanied by numerous fine rdles.

The heart was within normal limits but the sounds
were inaudible, The volume of the pulse was poor.

Half an hour after admission the patient took
convulsions and died almost immediately.

Report of Autopsy,

The body was that of a poorly nourished child.

There was no increase of fluid in any of the body

cavities,

The cardiasc muscle was dark in colour. The valves

of fhe heart were competent and no lesions of the cusps were
found.

Scatteﬁed throughout both lungs were patches of
consolidation; mucopurulent material was expressed from
the cut ends of the larger bronchioles.

The liver, spleen and kidneys were dark in colour.
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The stomach and intestine showed no changes of primary

pathological importance.

Microscopical Examination.

Lung.
Sections showing a consolidated patch.

In the consolidatgd portion the exudate was almost
entirely cellular, the cells consisted of a céftain number of
cells polyhedral in type and large numbers of polymorphonuclear
leucocytes.

The consolidated area was irregular in outline and
in its immediate neighbourhood some of the alveoli were filled
with an exudate which was largely serous in character.

In the more distal portions the process was most
marked in the walls of the bronchioles and in the lung tissue
immediately adjacent: here and there was a larger prorortion
of mononucleated cells than was present in that portion of
lung where consolidation was complete. In the parts where
the pneumonic areas had become confluent, areas occurred
in which the cells were almost entirely polymorphonuclear in
type. Throughout the sections the alveolar walls were more
or less thickened owing partly to dilatation of the blood
vessels and partly to an interstitial exudate composed of
mononucleated cells.

In other portions the consolidaﬁion was not so
extensive, there was a larger amount of serum but again poly-
morphonuclear leucocytes were frequent: in these portions
considerable emphysema had occurred.

Tracheobronchial Lymphatic Gland.

Considerable hyperplasia of the lymphoid elements had
~occurred. The lymph sinuses were dllated, haemorrhages had
occurred into them and there was considerable endothelial

proliferation;

Commentary.

The case was one of bronchopneumonia developing

during the course of Whooping Cough. The pulmonary condition

became widespread throughout both lungs and at the end was




becoming confluent,

rapidly fatal,

58.

Convulsions occurred and these were
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Case No. 17.

Neme A.0. Female : Aet 1 5/12 years.

Clinical Course,

The patient was sent to Hospital on 6th April, 1935
with the diagnosis of Whooping Cough of eighteen days'_dqration.‘

On 6th April, when admitted, she was a fairly bright

moderately well nourished but pale child. The tongue was

furred and the patient had a fraenal ulcer; the fauces were
congested. There was a mild generalised bronchitis with a
small amount of purulent sputum. Examinafion of fhe heart
revealed no abnormal features and the pulse was of quite good
volume. Temperature was 99,2 F., pulse rate 132 and
respliration rate 36.

During the day of admission it was noticed that
the baby had spasmodic attacks of cbughing but there was no
whooring; green diarrhoea was present and the patient vomited
on several occasions. Her appetite was fairly good and she
slept quite well, No urine could be collected.

The diagnosis of Whooping Cough was accepted and the
usuai treatment adopted.

The condition remained much the same for the following |
week, On 14th April the left ear began to dlscharge, a mild
conjunctivitilis developed and the green coloured stools became
more frequent. Her general condition continued to deteriorate;
the body showed increasing dehydration and her aprearance was
characteristic of a toxic state.

On 16th April, the vatient died; the duration of

the illness was 28 days. .
Autopsy.

The bo@y was emacliated and dehydrated.

No excess of fluid was present in any of the body
cavities.

The mucous membrane of the upver air passages was
not inflamed; in the lungs muco-purulent secretion exuded

from the cut bronchioles but no areas of consolidation
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were seen. The bases of the lungs were oedematous.

The lymphatic glands in relation to the lower
end of the trachea and to the bronchi were enlarged and tense
but otherwlse the lymphatic glands throughout fhe bbdy showed
no enlargement.

The heart muscle was pale in colour.

The liver was pale with darker mottlings; the
spleen was not enlarged and was firm; the cortex of the kid-
neys was pale; the wall of the intestine was thin and semi-
translucent, The other organs showed no changes of patho-
logical significance.

Microscopical Examination.

Larynx and Upper Part of Trachea.

The columnar epithelium lining the upper part of the
trachea was intact; the mucous glands in the sub-epithellal
layers were actively secreting mucus. The deeper tissues
showed no cellular infiltration.

Lungs.

Small diffuse patches of cellular infiltration
were present; these were related to the smaller bronchioles,
The infiltration cohsisted of mononucleated cells with a
comparatively small number of polymorpho nuclears; 1t had
occurred almost entirely into the tissues forming the wall
of the bronchus and into the interstitium of the inter-
alveolar walls.

The cellular infiltration of the interstitial
tissues was widespread throughout the whole of the pulmonary
substance examined but it was larger in amount in those parts
closely related to the smaller bronchi.,

The small areas of consolidation were due to the
great increase in the thickness of the alveolar walls and not
to an exudate into the lumen of the alveoli.

Heart.

In frozen sections stained by Scharlach R. small

droplets of fat were demonstrated in many of the muscle

fibres; they were situated at either pole of the nucleus.
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In frozen sections stained by Scharlach R. grest
fatty chenge was seen in the liver varenchymal cells and
there wags no differentiation in the amount of fat in any of
the three zones. The fat was mostly in the form of a single
large dronlet filling the cell =2nd in many instances the
nucleus had been disnlaced to the nerinhery.

In prevarations cut in paraffin snd stained by
haematoxvlin and eosin, the histological picture corresnonded
to the above; the liver cells contained numerous vacuoles
~and many of them consisted of onevlarge vacuole with the
nuéleus lying at the margin of the cell.

Kidney.

The Malnighian Bodies were swollen, many of them
almost filling the svace within Bowman's capsule; they
showed incressed cellularity. The cells of the convaluted
tubules presented 1little if any changes.

Spleen,

The ‘blood sinuses were dilated with consecuent

aprarent diminution in the size of the Malpichian Bodies.
Commentary.

The case was a typical example of "hoonine Coucgh
complicated by the occurrence of green stools.

During the course of the disesse she develoved
bronchorneumonia, The latter condition was not diagnosed
during life since the classical signs - remittent temmera-
ture, dyspnoea, dullness on nercﬁssion, fine rfles and
crenitations - were absent; consequently the diagnosis
of bronchitis only was made.

The absence of phvsical signs indicating broncho-
nneumonia were eXhlainedvby the microscornical exsamination of
the lungs. The exnression of pulmonary inflammation was
confined to the walls of the bronchi and its branches snd to
the inter-nlveolar septa; mwnrsctically no exudate had oceurred
into the alveolar smtaces,

m 3 'Y
The evftreme fatty chanse in the henatic narenchvma

snd the fsttv degenerstion of manv of the cardioec muserle
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fibres were an expression of an acute and evtreme toxsemia,
This conformed to the clinical history; during the last
three days or so of 1life the diarrhoea hecame nrogressively
more nronouncéd and the vatient showed nfomressive dehydrstion
of the body. In this case the nature of the diarrhoea 4diAd
not surcest that it was a menifestation of toxaemia; rather
was it a condition which would zive rise to absorption of
bacterial toxins from the intestine. In this event, it was
justifiable to expect that marked disturbance would occur
in the liver, and it seemed vprobable that the greast fattv
change in this organ was due to this cause, |

A second site from which toxic absorption occurred
was the lungs, Bronchonneumonia not infrecuently comvnlicates
Whooning Coush and 1s not directly related to the srecific
micro-organisms causing the nrimary condition; it is brousght
about by the invasion of the nulmonary tissues by the micro-
organisms which are the common csuse of bronchonmneumonia in

children and esvnecially by Pneumococcus.

The fatty degeneration which had occurred in
the cardiac muscle fibres was due probably to the combined
toxins from the lung and the intestinal tract.

The enlsrgement of the mediastinal lymvhatic
glands can be adequately exnlained by toxic abhsorntion from
the inflammatory condition in the 1ungs;

It is of interest to note that in this case at
a1l events the mediastinal lymnhstic glands were not enlarsed
beyond that seen in many cases of bronchopneumonia unéssociated
with Whooping Cough. This is a fact against the exnlanation
~advanced by certain authors that the "whoop" is due to vressure
on the recurrent laryngeal nerve either directly or indirectly
through the vagus by the enlarged lymphatic glands in the

mediastinum.




Case No. 18.
Name I.D. Female. Aet 1% years.

Clinical Course.

The patient was admitted on 7th March, 1935 as =
case of Whooping Cough with bronchopneumonia of ten days'
duration.,

When admitted the child was well nourished but
listless; the tongue was coated; the tonsils were enlarged
and there was general congestion of the faucial structures.
The diagnosis of bronchopneumonia was confirmed. Examination
of the heart revealed no abnormal features and the pulse rate

was 168 and of moderately good volume, The child had

spasmodic attacks of coughing but there was no whooping. A
simple rhinitis was present. Temperature 100.8 F.; respiration
rate 70,

At this time the child had green diarrhoea and after
an attack of coughing she occasionally vomited. The latter
ceased after eight days in Hospital.

Until 31st March, the natients condition remained
practically stationary: on that day the temnerature began to
subside and reached normal.

On 6th April, the chest presented clinical signs
suggestive of a left side empygema and exploration vielded pus;
this was evacuated bj aspiration. Films of the nus showed a
Gram-positive diplococcus having the morphological characters

of Pneumococcus. By this date the patient had lost a

considerable amount of weight and the bbdy was dehydrated to a
marked extent, the green stools having persisted throughout.

The patient became quickly and progressively worse

and died on 10th April.

The course of the disease, therefore, was 44 days.
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Autopsy.
The body was that of an emaciated child.

The cardiac muscle was pale; no valvular leslons were
found. A modefately large and encysted collection of pus was
present in the left pleural cavity.

On section; throughout both lungs were small
consolidated areas which were beginning to break down; purulent
material exuded from the cut bronchioles.

The lymphatic glands at the roots of the lungs were
enlarged.

The liver was pale with darker mottlings; the spleen
was firm and dark in colour; the kidneys were congested; the
wall of the intestine was thin and atrophic.

Commentary.

Bacteriology.

Films of the pus from the left sided empygpema showed
Gram-positive laneeolate diplococeci; these were most probably

Pneumococel.,

Microscoplical Examination.

Liver.

Frozen sections stained by Scharlach R. demonstrated a
considerable amount of fat throughout the lobules. In the
central ﬁortions the fat was in the form of small discrete
globules whereas, the hepatic cells towards the periphery
contained large globules which in many cases were single filling
the whole cytoplasmic area.

In sections cut in paraffin and stained by Haematin
and Eosin, the cytoplasm of the liver cells at the periphery of
the lobules was occupied by large vacuoles whereas, in the
central portions the cytoplasm contained small vacuoles.

Lungs.

Portions of the left lung were taken from parts in
immediate and more distal relationship to the localised empyeni,

The pleura was much thickened by vascular fibrous tissue

the histological picture being typlcally that of the later stages




of an organising pleurisy.

The pulmonary substance showed partial collapse this
change being falrly generalised although 1t was more
pronounced in certaln areas. Change of the lining cells of
the partially collapsed alveoli into the cuboidal type of
eplthelium was frequent. Areas of fibrosls had occurred in the
lung; some of the new formed fibrous tlssue belng recent
whereas some of it was of older standing, firmer and less
vascular. In certain instances the new fibrous tissue had
enclosed areas of lung substance which were much collapsed and
showed to a marked degree cuboidal épithelium lining those
alveoll which still remained.

Commencing abscess formation was freguent in some of
the sections examined.

The walls of the smaller bronchi were thickened,
densely Infiltrated with cells and showed dilated blood vessels.
Some of the larger bronchi were dilated, their walls being
comparatively thin. The lining of the smaller bronchi
consisted of columnar epithelium but some of the larger bronchi
were lined by cuboidal epithelium.

Bronchial Lympnhatic Gland.

The blood vessels and lymph sinuses were much dilated;
the germinal centres were represented only by a rim of cells
surrounding dilated lymph spaces. |

In the lymph sinuses were many large mononucleated
cells with vacuolated cytoplasm; some of these contained

phagocytosed carbon pigment.

Spleen,

The Malpighian Bodies resembled very closely the
germinal centres of the bronchial lymphatic gland; they
consisted of a rim of lymphoid cells around dilated and

apparently empty spaces.

A small amount of general fibrosis had occurred.




Kidnev.
The cells of the convoluted tubules were swollen and
their cvtoplasm was coarsely granular.

Trachea.

The lining consisted of columnar epithelium. The
subenithelial connective tissue was densely infiltrated by cellé
which for the most nart were small, round and mononucleated in
tyoe. A ceftain amount of infiltration extended into the mus-
cular tissue and at one nlace into the mucous glands lying in
the wall of the trachea. |

Commentary.

In this case the diagnosis of Whooping Cousgh was based
on the fact that the child had spasmodic sttacks of coughing
terminating in vomiting.

'The nrominent clinical feature of the case was the
bronchorneumonia which gave rise to an empyema. The
intestinal derancement evidenced hy the nassing of green
coloured stools was s minor factor in ceausing the fatal
termination of the illness; c¢linicz2lly it would seem that tre
toxins finally resvonsible for the death of the patient were
derived from the emvyema since after this condition set in, the
general condition of the patient ranidly deteriorsted.

Although the nresence of fluid in the left side of the
chest was manifest only four dayvs before death, the histological
exemination demonstrsted an advaﬁced stage of orsanisation.

It is vrohahle, therefore, that a serous exudate.occurred into
the nleural cavity soon after the commencement of the
bronchonneumonia and later it was infected by the micro-
organisms responsible for the rulmonary condition.

Empyema pus in the vleural cavity, may occur owing
to rupture of a vpulmonary abscess into the nleural cavity but
in its acute form it occurs most commonly as a cdmplication of
acute nneumonis. In these cases, as the inflammatory nrocess
in the pulmonary substances arproaches in its svread the surface

of the lung, a non-nurulent exudate occurs into the nleural
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cavity as a result of 'irritation' of the serous membrane.
This exudate, at first aseptic, becomes invaded by bacteria
from the lung and later becomes purulent.

The partial collapse of the left lung in this case was
due in part only to pressure of the pleural exudate. The
latter was not massive enough to account for more than
localised collapse whereas the condition was wldespread
throughout the pulmonary substance. Partial collapse as seen
microscoplically as in this case 1s common in children dying in
an asthenlc state and doubtless this was the factor operating

in the present instance.




Case No, 19,

Name F.K. Male. Aet 1 6/12 years.

General Conditions.

The child 1lived in a 2 apartment house with her
father, mother and one other child. On 14th April, 1935 the
patient was first heard to whoop. There was no history of any
previous infectious disease, but a history of convulsions
was given. |

Clinical History.

On 18th April he was sent into Hospital as a case of
Whooping Cough and pneumonia.‘ On admission the temperature
was 101,2 F, the pulse rate was 160 and the respiration rate
was 60, The child was pale but moderately well nourished;
he had a dry eczema of the skin; there was no clinical evidence
of rickets. The tongue was lightly coated; the faucial
structures were congested. Examination of the abdomen revealed
no abnormality; the apretite was falrly good; there was a mild
degree of enteritis indicated by slightly green stools.

A serous nasal discharge was nresent and the
conjunctivae were injected. Spasmodic coughing occurred
daily throughout the illness but no whooping was heard. There
was no definite immairment of percussion note over the lungs
but at the pulmonary bases posteriorly, the respiratory murmur
was broncho-vesicular with numerous fine rales,

The volume of the pulse was moderately good; the
superficial area of cardiac dullness was not increased; the
heart sounds were pure and of moderately good tone.

Progress.

The whole duration of the illness was 18 days of
which only the last four were srent in hospital.

Whilst 1iIn hospital the fever was of the remittent

type. The pulse varied between 130 and 160 and the

respiration rate was 50 - 60, During the stay in hosnital
there was no amelioration of the patient's condition.
On 22nd May, 193% the patient develoved generalised

convulsions and died 15 minutes later.
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Report of Autopsy.

Post-mortem performed 22nd May, 1935, 13 hours
after death.

The body was that of a well nourished child.

The thymus gland was large for a child of the
patient'!s age and size.

The mucous membrane of the larynx and trachea was
slightly injected. The lower lobes of both lungs were
consolidated and a portion of this solid lung tissue sank
in water. The tracheobronchial glands were enlarged.

The heart cavities were not dilated; the cardiac
muscle was pale in colour but the heart valves were competent
and the cusps normal,.

The liver and kidneys were not enlarged and were
pale in colour.

The spleen was enlarged; 1t was soft and some-
what friable.

’ The bowel appeared normal,.

Report of Microscopical Examination.

Larynx.
The epithelium showed no change in type from the

normal, The subepithelial connective tissue in that portion
immediately below the vocal cord was infiltrated by small
round cells,

Lungs.

The capillaries in the walls of the alveoli were
much dilated and the walls infiltrated by round cells; this
change was wildespread in the portions of lung examined but
was especially marked round the bronchioles.

The alveolar spaces still persisted and some of
them near the bronchioles contained oedematous fluid;
occasional cells were present in the lumen but for the most
part the alveoll were empty.

Much of the epithelium lining the bronchioles
was desquamating, and cells chiefl& polymorphonuclear

leucocytes were passing into the lumen.,




Heart.

No fat was present in the cardiac muscle fibres,
Liver.

The 11vér cells were swollen and much vacuolated.

In frozen sections treated with Scharlach R, a large amount
of fat throughout the whole lobule was demonstrated; prac-
tically every liver cell had undergone fatty change.
Kidney.

The glomerull were markedly cellular; the cells
lining the convoluted tubules were swollen and thelr cytoplasm
was coarsely granular,

Spleen.

Considerable proliferation of cells had occurred
into the lumen of the blood sinuses; the organ was unduly
congested.

Summary.

The case was an example of the interstitial type of
pneumonia, the change being most advanced in the region of the
bronchioles, Fatty change in the liver was pronounced and wss

due probably to the enteritis.




Case No. 20, —

Name J.M. Female. Aet 5 years.

General Conditions.

The vpatient came from a one apartment home and the
family consisted of her two parents and one other child. She
had a previous history of measles and chicken POX.

Clinical Course.

On 18th March, 1935 the ratient became 11l; she
had a paroxysmal cough followed by vomiting.

On 4th April, she was first heard to whoop.

On 18th April, at 10 p.m. she was admitted to Hospital,
On admission the temperature was 98.6 F., the pulse rate 150
and the respiration rate 44.

The child was emaciated and neglected in appearance
with clinical signs of rickets; she was listless, the lips
were cracked and dry. The tongue was lightly coated and dry;
the fauces were congested; there was a muco-serous discharge
from the nostrils.

Abdominal examination was negative. ;

There was no definite impairment of the percussion
note over the lungs but the respiratory murmur was broncho-
vesicular with numerous fine rales.

A By percussion, the heart was within normal limits;
the sounds were pure but soft,

The urine contained a trace of albumen and the ;
sputum was blood-stained.

| The condition was diagnosed as malnutrition,

Whooping Cough and bronchopneumonia.

On 20th April, the stools became loose and on the

following day they were green.
On 22nd April the patient diled. During the four days

in hospital the child's apnetite was fairly good and she slept

quite well.

Autopsy.
The body was that of an emaciated child, the tissues being much

dehydrated.

The heart muscle was somewhat pale in colour; the

T
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valves were competent and the cusps were normal,

Patches of bronchopneumonia were present in the
right middle lobe, in the lower half of the left upper lobe i
and in the left lower lobe; some of these areas felt distinct-

ly hard and were pale in colour.

The lymphatic glands in relation to the roots of the

lungs were enlarged. |
The liver was pale with dark red mottlings; the !
spleen was not enlarged and was dark in colour; the kidneys

were congested, -

The bowel wall was thin and atrophic.

Microscopical Examination, l

Lungs.
In portions the only abnormality noted in the lung

tissue was a small degree of emphysema although in these parts
there was some callular infiltration of the walls of the
smaller bronchi,

| In other portions, however, there were areas in which

the pulmonary alveoli were filled with a cellular exudate many

of the cells being polymorphonuclear leucocytes. Adjacent
to these were small areas in which the alveoli were filled
with a serous exudate and again in other small neighbouring
areas the alveolar walls were thickened owing to cellular i

infiltration.

The lining of the smaller bronchi was intact and

composed of columnar epithelium.

Nowhere were the smaller blood vessels and capillar- |

ies dilated.

Larynx and Trachea.

‘Remote from the actual vocal cords, the alr passage

was lined by columnar epithelium, no metaplasia to a squamous

type having occurred. Parts of the superficial tissues of the

wall of the trachea showed a certain amount of round celled

infilﬁration.
The lymphatic vessels in the wall of the trachea

were dilated and contained mononucleated with occasional

polymorphonucleated cells.



Liver.

The hepatic parenchymal cells were swollén and
encroached on the blood slnusoids; their cyfoplasm was
coarsely granular snd many of the liver cells contained an
excess of finely granular brownish pigment.

Within the blood sinusoids were a large number of
white blood corpuscles; most of these were mononucleated in
type.

Spleen,
. The walls of the blood sinuses were well marked
and the endothelial lining approached a cuboidal type. In
the lumen of the sinuses were many mononucleated cells and

there was an excess of blood pigment. The Malpighian bodies

were small,

Kidney.
The blood vessels, both of the medulla and cortex

including the capillaries forming the glomerular tufts, were

congested. The cells lining the convoluted tubules showed

no change.,

Commentary.
In this case, the chief feature in the lungs was the

pneumonic patches in the left organ. Microscopically no

marked and widespread interstitial pneumonla was found and the
areas in the left lower lobe were of the nature of commencing
abscesses.‘ From the absence of pronounced vascular reaction

around them, the early abscesses were undoubtedly terminal

and due to infection by a micro-organism of 'low grade'

virulence.

The dilated condition of the lymphatiec vessels in
the wall of the trachea was of especial interest as pointing

to a possible source of infection of the lungs from the higher

portions of the air passages. Particularly was this the case

since a certain number of polymorphonuclear leucocytes were

present within the lymphatic lumen. The presence of these,

indicating a more acute process, may be associated with the

terminal commencing pulmonary abscesses; the micro-organisms
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responsible for these may have gained access to the pulmonary
tissues from the uvper respiratory passages by way of the
intramural lymphatic vessels,
Both from the clinical and pathologlical aspects of
the case, there was no doubt that the child died of inanition
and thls was due pfobably more to the condlition of enteritis

than to pneumonia.




Case No. 21.

Name. E. McK, Male Aet 1% years.

General Conditions,

The patient livedin a two apartment house along
with 4 adults and other 4 children. He had been vaccinated
and there was a history of measles about 8 months prior to
admission, |

Clinical History,

On 19th January, 1935 the child became 111 with
feverishness and spasmodic coughing which was worse at
night, He was first heard to whoop on 23rd January.

On 19th February, the patient was admitted to

hosrital, the temperature was 99 F,, the pulse rate was 150

|
|

and the respifation rate was 50, He was a well nourished child ﬁ

and had severe spasmodic coughing with whooping. The face
was puffy and listlessness was marked. The tongue was dry
and coated; the faucial structures were congested but there
was no ulcer of the fraenum, The appetite was fair, and the
séools were normal in appearance. Abdominal examination
revealed no abnormalities. There was no impairment of the
percussion note over the chest; the respiratory murmur was
bronchovesicular with numerous rhonchi and rfles. The
heart was within normal limits; the sounds were pure but
of poor quality.

On 20th February, convulsions with concomitant
cyanosis occurred at 5.30 a.m. and at 2.30 p.m.

On 21st February, at 10.30 p.m. the patient again
developed convulsions; these were followed by collapse and

he died at 2.30 a.m.
Report of Autopsy.

Autopsy performed on 22nd February, 1935, 11 hours after death.

The body was that of a well nourished child with

post-mortem staining of the flanks.

No excess of fluid was present in any of the body

cavities,

The right side of the heart was filled with dark

R |
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clotted blood; the valves were competent; there was slight
injectlion of the cusps of the mitral valves but otherwise
the cusps were normal; the cardiasec muscle was deeply
congested,

On section, the lungs presented small patches of
consolidation scattered throughout their substances; the
cut ends of the smaller bronchi exuded mucopurulent material,
The tracheo-bronchial lymphatic glands were enlarged.

The liver, kidneys and spleen were not enlarged
but were dark and congested,

The intestine was normal.

Microgscopical Examinstion.

Trachea.

The columnar ciliated epithelium still persisted.
Lungs.

The walls of the larger bronchioles were greatly
thickened, owing to intense cellular exudate which consisted
of smaller and larger mononucleated cells, this exudate did
not pass far into the surrounding pulmonary tissue but through-
outthe whole lung the capillaries and smaller blood vessels
were congested, In places a serous exudate was present in
the alveoli and there were portions in which emphysema was
marked, the alveoli being dilated and their walls thin and
ruptured. In another portion of the lung thickening of the
alveolar walls was widespread and diffuse although here again
much of it was due to great dilatation of the interalveolar
capillaries and not to hyperplasia of the interstitial
elements,

Tracheobronchial Lymphatic Glands,

To a large extent the general structural arrangement

had been lost owing to the lymph sinuses being much dilated

and containing a large number of mononucleated cells.  The

blood vessels within the node were greatly dilated and some

small haemorrhages had occurred. The node therefore presented

the wsual changes associated with toxic absorptilon.




Liver,

The cells were swollen encroaching upon the blood
sinusolds, their cytoplasm contained numerous small vacuoles.
Spleen.

The blood sinuses were dilated and contained large
numbers of mononucleated cells. Invthe section numerous
small rounded areas in which the cells were necrotic and
becoming a homogeneous mass were seen, this change, however,
was undoubtedly due to post-mortem disintegration.

Kidney. |
The post-mortem changes were considerable.

Commentary.

The case was one in which the patient developed
convilsions one month after thé onset of Whooping Cough.
He died from collapse following convulsions,

Throughout the body the organs were congested,
this was passive in nature although a certain amount of
interstitial pneumonia was present it was not a marked
feature. The active changes in the lung were chief}y in

the wall of the larger bronchioles,




Case No. 22.
Name E.,M. Female, Aet 8 months.

General Conditions.

The patient lived in a two apartment house along with
her father, mother and two other children. The patient was
unvaccinated and there was no history of any previous infectious

disease,

Clinical Hist031;

The child developed spasmodic coughing on 10th January:
followed by vomiting. The child had not been heérd to whoop. |

On 4th February, at 1.30 p.m. the patient was
admitted to Hospital. The temperature was 96 F, the pulse
rate 160 and the respiration rate 56. The child was in a
state of collapse; she was poorly nourished and had a
spasmodic cough; the tongue was coated but there was no ulcer
of the lingual fraenum; the faucial structures were congested
and the tonsils ﬁere enlarged.

The percussion note at the bases of both 1uﬁgs
posteriorly was impaired; fgles and crepitations were heard. |
The size of the heart was within normal limits; the sounds
were pure but of poor quality; tic-tac rhythm was present.
The volume of the pulse was poor.

Abdominal examindtion was negative.

A specimen of urine was not obtained.

Progress. g

TImmediate treatment for the collapse was instituted

and this resulted in the temperature rising to 100 F and this

was maintained, The pulse became running' and the respiration

rate rose'to about 80.

On 5th February, at 7.55 a.m. the patient died.

Report of Autopsy.

Performed on 5th February, 1935, 6 hours after death.
The body was that of a poorly nourished child.

There was no increase in the fluid of the body

cavities,

On section of the lungs patches of consolidation in r
|
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relation to the bronchi were found and mucopurulent secretion
was expressed from the cut ends of the bronchioles. The
tracheo-bronchial glands were enlarged and the thymus was large
for é child of the patient's age and size.

The heart muscle was dark in colour; the valves were
competent and the cusps normal; some white thrombus was
present in the right auricle.

The liver, on section, showed a dark arborescent
mottling. The bowel presented no changes which were of
primary pathological importance.

Commentary.

The case was one of Whooping Cough followed by
bronchopneumonia. Death was due to myocardial failure.

Microscopical Examination.

Lungs.

The walls of the smaller bronchi were infiltrated
by mononucleated cells together with a few polymorphonuclear
leucocytes; the infiltration passed for a short distance
into the walls of the adjacent alveoli. Small consolidated
areas were present in which the alveoll were filled with a
cellular exudate and in which a certain amount of collapse
had occurred. The lining of the bronchioles persisted and was
columnar in type.

Trachea,

The lining consisted of columnar cells. Around the

mucous glands lying beneath the mucous membrane was a

considerable amount of small round celled infiltration.

Sgleen.

The spleen was congested. Considerable proliferation

of the cellular elements had occurred.

‘ Kidney.
| The lining cells of the tubules showed a certain

amount of swelling with increased granularity of the cytoplasm,

Commentary.

The patient was under observation in hospital for a

matter of only 18 hours and it was difficult to assess the
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parts played by the various pathological conditions present.
The degree of pulmonary Involvement seemed hardly sufficient
to account for the fatal 1ssue. On the other hand the thymus
‘gland was large for a child of 8 months and this might be
fairly taken to indicate a patient particularly susceptible

to toxaemisa.

The remarkable rapidity of the pulse rate together
with the presence of white thrombus in the right auricle and
the chronic congestion of the liver point to a condition of
myocardial ihsufficiency.

It would seem probable on the whole that the case
was one of Whooping Cough in which the heart was affected in
a particular degree‘by the strain due to coughing. On this
already taxed heart was thrown the additional straln of toxic
absbrption due to the patient developing bronchopneumonlia.

These two factors caused a fatal myocardial failure.




Case No., 23.
Name M.B. ~ Female. Aet 9 months.

The patient came from a two apartment house in
which she resided with her two narenté and two other children.
There was no history of any previous infectious disease.

Clinical Course.

On the 21st March, 1935, the patient developed sa
cough., She was first heard to whoop by her parents on the
27th March, 1935.

The patient was admitted to Hospital on 3rd April,
1935 at 9 p.m. The temperature was 98.6 F., pulse rate 138
beats per minute, respiration rate 44,

The patient was moderately well nourished and the
mental aculty was moderately bright. The child slept well
on the night of admission, temperature 100.4 F., pulse rate
168 beats per minute and respiration rate 56 at 10 a.m.
Whooping and spasmodic courh which was followed by vomiting
was present. She had a serous rhinitis and a simvole
conjunctivitis which persisted throughout.

The tongue was coated, the faucial structures were
congested and the tonsils enlarged. A small ulcer of the
fraenum was present which disavpeared on the 16th April,
Abdominal examination revealed no abnormality. The appetite
which was good on admission became poor on the 2nd ﬁéy, 1938
and remained poor until death. "Green stools" were present
on admission and versisted almost dally throughout the 1llness.
On examination of the chest there was no impairment. of the
percussion note but the respiratory murmur was bronchial
occasional fine rales being audible. These signs persisted
throughout the illness. Just before death the temverature
rose to 103.6 F. but previous to this the temperature was
never higher than 100.4 F. nor lower than 97.2 F.  The sputum
wag mucoid and tenacious in chéracter. Just before death
occurred on 10th May, 193F the pulse rate reached 180 but prior
to this had varied between 130 - 160, being of only moderately

good volume. From 3rd April until about 3rd May the pulse
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was of poor volume.

On admission the heart was found to be within normal
1imits and the sounds were vure but of moderately good tone.
On 3rd May the heart sounds were of poor tone although nd
clinical signs of enlargement were present. Tie-tac rhythm
was present.

On 3rd May, the child had become emaciated and on
the 9th, the ratient was very dehydrated.

From being a moderately bricht and lively child on
admission she appeared to be listless and apathetic on 6th May
and continued to be so until death.

The patient slept well until just before death on
10th May. The tongue remained coated and the fauclal
structures were congested throughout the illness. The
vomiting which was present on 4th April, 1935, the day of
admission, occurred almost daily until 25th April when vomiting
ceased. Vomiting recommenced on 6th May and was present
daily until death. Whooping occurred daily throughout the
illness.

Report of Autovpsy.

The body was that of an emaclated child; the tissues
were dehydrated.

The cardiac muscle was pale in colour but no
anatomical abnormalities were found in the organ.

The lining mucous membrane of the larynx and trachea
was Injected.

On section the lung tissue in the neighbourhood of
the antero-internal margins of both lungs showed small areas
of consolidation; muco-purulent secretion exuded from the cut
ends of the larger bronchioles.

The glands in relation to the roots of the lungs
were enlarged, firm, and on section dark red in colour.

The liver was nale; the spleen was not enlarged hut
was dark in colour; the kidneys were pale.

The wall of the intestine was thin and atrophic.

Two small intussusceptions were found to have occurred near
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the middle of the ilium hut these were easily reduced and
there were no signs of any reaction; hence they were
immediately ante-mortem in origin. The contents of the howel
were greenish in colour.
There was general enlarcement of the mesenteric

and retro-veritoneal lymrhatic glands.

Microscorical Examination.

Larynx and Trachea.

No changes had occurred in.the squamous or
columnar epithelium of the larynx. In the trachea, some
of the columnar epithelium had become definitely flattened
in type.

The’pleura was distinctly thickened by oedema.
The perivheral nortions of the walls of the bronchioles were
densely infiltrated by small round and elongated cells.
Areas of the pulmonary substance showed a simlilar cellular
infiltration of the alveolar walls. This was so coplilous
that the walls were greatly widened.. Tn these patches the
alveolar space contained practically no exudate. In certain
portions, especially those in which the interalveolar infil-
tfation had not occurred, the alveolar walls had broken down
forming comparatively large air swvaces.

Lymphatic Glands (Retroperitoneal.)

Hyrnerplasia of the lymphoid elements had occurred
but the lymph sinuses were not dilated.
Heart.

Frozen sections treated with Scharlach R. and
Osmic Acid did not show fat in the cardiac muscle cells.
Liver.

Except in the peripheral zone of the lobules
the blood sinusoids were much narrowed, the hevatic parenchymal
cells being closely -anproximated to each other: further, the

cytonlasm had retained more of the haematoxylin stain than
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was usual, The nuclei showed no departure from the normal
structure nor was there greater vacuolation of the cytoplasmic
portions of the cells.,

Frozen sections treated by Scharlach R, and Osmic
Acid had not demonstrated fat.
Kidney.

The glomeruli were filling up Bowman's capsule.
The cells lining the convoluted tubules were for the most part
occluding the lumen and their cytoplasm was coarsely granular.
Spleen.

The organ was somewhat congested and the splenic
tissue was very cellular.
Commentary.

A certain amount of interstitial pneumonia in
relation to bronchi was present, In this patient, however,
the chief factor in bringing about a fatal termination was

the long continued enteritis from which the patient suffered.




85.
Case No, 24,

Name. W, W, Male Aet 2 years,

General Conditions.

The patient came from a one apartment house in
which he resided along with his father, mother and one other
child. There was a previous history of measles occurring
nine months before and the patient had been vaccinated,

Clinical Course,

Towards the end of January, 4 weeks before
admission, the patient became 111 with listlessness, coughing
and vomiting. He was heard to whoop by his parents 2 weeks
after the first symptoms of his illness were observed.

On 23rd February, 1935 he was admitted to Hospital.
The temperature was 97 F.,, pulse rate 160 beats per minute

and respiration rate 50 per minute.

The patient was a pale, emaciated, listless child
who slept well on the evening of admission; the apvetite
was poor. The temperature the next morning was 101,8 F,,
the pulse rate had risen to over 160 beats per minute and
the respiration rate to 64 per minﬁte; coughing was spas-
modic but it was not followed by vomiting. The tongue was
lightly coated; the faucial structures were congested;
abdominal examination revealed no abnormality.

- The pércussion note was impaired at both pulmonary
bases; the respiratory murmur which was br&nchovesicular in
type, was diminished and accompanied by numerous crepitations
and fine rﬁies. These signs persisted throughout the illness.
The.heart was within normal limits and the sounds were pure
but of poor tone., The volume of the pulse was poor. The

urine contained no abnormal constituents.
Progress.

On 25th February the patient looked acutely and
seriously ill. The volume of the pulse was poor and the rate
was still over 180 beats per minute. Head retraction and

Kernig's sign were both present. When lumbar puncture was

performed the fluid was under pressure and slightly turbid;
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the protein was increased in amount; no micro-organisms
were present; the cells were 254 per c,mm, , lymphocytés
predominating.

Throughout the stay in hospital the fever was of
the remittent type, the pulse rate was never below 160 and
the respiration.rate varied between 50 and 86.

On 27th February, death occurred at 11.15 Pele.

Report of Autopsy.

Performed on 28th February, 1935, 14 hours after death.

The body was that of a marasmic child with post-
mortem staining of the flanks.

The pericardial fluid was not increased in amount;
the cardiac muscle was deeply congested; the valves were
competent and their cusps normal,

At their bases both lungs were adherent to the
visceral pleura.

On sectian, they were darkly congested and small
greyish caseous nodules were visible 1n the left apex.
Patches of consolidation in relation to the bronchii were
found in either lung. Muco-purulent material was expressed
from the cut ends of the smaller bronchi. The tracheo-
bronchial lymphatic glands were markedly enlarged.,

The liver, spleen and kidneys were not enlarged
but were deeply congested. On section, the liver showed
a nutmeg appearance and in the left kidney a caseous area
was found near the hilum, The bowel was normal,

Small greyish nodules were found in the lepto-
meninges and similar but larger nodules occurred in the
substance of the brain. The lateral ventricles were dilated.
The cerebrospinal fluid was increased in amount and was turbid.

Microscopical Examination.

Brain.
The leptomeninges of the braln were much thickened

by fibrino-cellular exudate. The cells for the most part

were small mononucleated in type. Areas of coagulation

tubereles

necrosis were present. The tubules in the brain substance
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consisted of masses of necrosis surrounded by a narrow zone
of cellular reaction. In one of the sections a 'tuber-
culoma' was continuous with the infected leptomeninges.

In sections of the upper vervical portion of
the cervical spinal cord, the leptomeninges were densely
infiltrated by small round cells., Further there were areas
in which the exudate was fibrino-cellular and these showed
commencing coagulation necrosis,

Commentary.

The case was an example of pulmonary tuberculosis
occurring in a child aged 2 years. The meninges showed
tubercuious infection and a number of tuberculous nodules
had occurred in the substance of the brain, A tuberculous
lesion was also present in the left kidney. It may well be
that the bronchoﬁneumonia in both lungs was actually tuber-
culous in nature, The question arises whether the condition
from which the patient died had any relation to Whooping

Cough.




Case No, 25,

Name, P, W, Female. Aet 11 months.

General Conditions,

The patient came from a 2 apartment house in which
she resided with her father, mother and four other children,
The patient was unvagcinated and there was no history of
any previous infectious disease, |

Clinical Course,

On 20th December, 1934 the patient became ill with
spasmodic coughing which was followed by vomiting.‘ Whooping
was first heard by the parents on 25th December, 1934.

On the morning of 24th January, the patient was
admitted to Hospital. The temperature was 99.8 F., pulse
rate 160, respiration rate 60, The patient was a bright,
well nourished child who did not appear acutely 111, |
Spasmodic coughing which was followed by whooping was
present, There was a left otitis medié. The tongue was
moist and clean; the faucial structures were congested and
the tonsils enlarged. Abdominal examination revealed no
abnormality. The percussion note over the chest was not
impaired but the respiratay murmur was harsh vesicular
with occasional fine rales. The heart was within normal
limits; the sounds were pure and of good tone.

Whooping and coughing were observed throughiout the
illness but these symptoms became less marked after broncho-
pneumonia developed on 4th February.

On 30th January, the patient developed a simple
serous rhinitis with injection of the conjunctivae.

The elevation of temperatura present on admission
subsided reaching normal on 26th January and remained so
~until the évening of 4th February when it rose to 99,8 F,

On 5th February at 2 p.m. the temperature was elevated to

103 F, and thereafter the fever was of the irregularly

remittent type. On this date the patient became 111 and

collapsed with poor colour and rapid pulse. There was

slight impairment of the percussion note over the bases of
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both lungs posteriorly with bronchovesicular breathing and

occasional fine riles. The superficial area of cardiac
dullness was slightly but definitely increased both to the
right and to the left; the heart sounds were pure but of
poor qualilty. On examination of a film from a catheter
specimen of the urine Gram-negative bacilli and a few
scanty pus cells were seen; the former were coliform
bacilll, On 8th February there was dullness at both
pulmonary bases posteriorly with bronchovesicular breathing,
crepitations and fine rfles. Enteritis, indicated by green
stools, was present.

On 11th February, death occurred at 5.40 a.m.

Report of Autopsy.

Performed on 11th February, 1935, 8% hours after death,

‘The bodﬁ was that of a moderately well nourished
child,

There was a slight increase of pericardial fluid,

The heart was not enlarged; the cardiac muscle
was dark in colour.

There were a number of small, reddish vegetatlons
on the cusps of the mitral valve; the other valves were
competent and their cusps normal.

On section of the.lungs, scattered patches of
consolidation Which were becomling confluent were observed
in both lower lobes especially towards the bases; these
areas of consolidation were in close relationship to the
bronchi and mucopurulent material exuded from the severed
ends of the larger bronchi. |

The spleen was dark in colour and the liver

presented dark mottling.

The kidneys were dark in colour and the lining
of the urinary bladder was injected.
The cerebrospinal fluid was increased in amount

but on examination it was found to be normal in composition.

The brain was congested, Cultures from the lateral ventricles

of the brain and from the spleen gave no growth of micro-

organisms.
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Microscopical Examination.

Lung.

In the section there were numerous small tubercles;
the lesions were diffuse and were becoming confluent;
necrosls was a marked feature and around the necrotic areas
the alveoli were filled with an exudate consisting largely
of mononucleated cells., Occasional multinucleated giant
cells were present., The capillaries and smaller blood
vessels were congested and there had been exuded into the
alveolil a moderate amount of oedematous fluid. The smaller
bronchioles had retained their columnar lining and the lumen
was filled with fluid and mononucleated cells,

Mediastinal Lymphatic Glands.

These showed extensive caseation, in the glands

examined very few lymphold elements remained. The areas
in which lymphoid tissue persisted showed numerous early
tubercles,
Irachea.

The columnar ciliated epithelium persisted.
Liver,

The hepatic parenchymal cells were swollen and many
of them contained larger or smaller vacuoles, these were present

throughout the lobule; an occasional small early tubercle was
present,

Kidney.
The cells of the convoluted tubules were swollen

and almost completely filled the lumen. There was a large
diffuse tuberculous focus in the medulla and nearby a similar

but smaller one, the reaction round these being small mono-

nucleated in type. Several multinucleated giant cells were

present,

Spleen,
~ The spleen was congested and many large mononucleated

cells occurred in the sinuses. No tubercle was present in

the portions examined.

Commentary.

The case was one of tuberculous caseous broncho-
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pneumonia and fram the fact that the lesions were confined
to the lower lobes it was probable that they were of very
recent origin, the pati nt dying before dissemination into
‘the.upper lobes occurred, This view was supported by the
histological features of the tubercles. Whenever infection
took place, the tuberculous condition manifested itself to
a marked degree only a week before death, Undoubtedly
dissemination had been occurring prior to this as the lesions
in the medlastinal lymphatic glands and kidney were undoubtedly
older than one week; the final break down in the resistance
of tﬂe body occurred then.

In this case i1t might be argued that the Whooping
Cough was an important factor in predisposihg the body to a
geﬁeral dissemination of tubercle from a focus which hitherto
had been quiescent or only slowly progressive, The infection

of the urinary tract by coliform bacilli was 1n association

with tuberculosis of the kidney.

i




Case No. 28,

Name H.K. Female, Aet 2% years,

General Conditions,

The patient lived in s 9 apartment house with her

parents and two other children.

Clinical Course.

On 27th December 1934, the child became 111 with
feverishness, cough and vomiting. Whooping was first
noticed on 28th December 1934.

The patient was admitted to Hospital on the
11th January 1935. The temperature was then 99 F., the pulse
rate 120 and the resniration rate 26.

She was a pale moderately well-nourished ehild who
had moderately severe attacks of spasmodic coughing which
were followed by whooping.

The tongue was moist and clean, the tonsils were
enlarged and there was congestion of the fauces. There
was a fraenal ulcer, the apretite was moderately good and
abdominal examination revealed no abnormslity.

The heart was within normal limits, the sounds were
pure and of moderatelv good ounality.

The percussion note over the lungs was unimpaired,
the breath sounds were vesicular and no adventitia were
audible.

The urine showed no sbnormsl constituents.

On 19th January there was a trace of albumen in the
urine but this had cleared up by the 25th January.

On 20th February the patient ceased to whoop and on

2rd March she ceased coughing. She was dismissed well on

8th March 193F. During the stay in hosnital there had been

no signs of pulmonary involvement.

The patient was readmitted to Hosrital on 9th April

193E.,
The 1llness commenced on 10th April 1935 with

cough and vomiting.

On admission the temverature was 100 F., pulse r=te
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110 and respiration rate 30, The temperature was irregu-

larly intermittent throughout the illness,

She was a pale moderately well nourished child

with é slight cough; the tonsils were enlarged and the

fauces were injected; abdominal examination revealed no

abnormality.

The heart was within normal 1imits, the sounds

were pure and of moderately good quality,

The percussion note over the lungs was unimpaired;

the breath sounds at the pulmonary bases posteriorly were

bronchial with numerous fine rQles.

On the 18th April the patient developed green

diarrhoea and this persisted until death occurred,

On the 20th April the patient became semi-conscious,

there was head retraction and slight nuchal rigidity;

Kernig's'sign was elicited on either side; the puplls were

dilated and fixed. Lumbar puncture was performed under

local anaesthesia.

The fluid was clear and under slightly increased

pressure,

Examination of Cerebro-spinal fluid.

(1)

(2)

(3)
(4)

Fluid clear.
Pandy and Nonne-Apelt tests positive.
Benedict's reagent was not reduced.

The cells were increased in number (200 per cubic milli-

metre). The cells were of the mononucleated type.

The tubercle bacillus was not found on direct

examination.

The fluid did not form a flecculent clot on standing.
The patient died on the 25th April,

Report of Autopsy.

The body was that of a poorly nourished child.
The thymus gland was not enlarged.

The size of the heart was within normal limits,

the valves were competent and the cusps apparently normal.

The cardiac muscle was congested.
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There was oedema of both pulmonary bases, muco-
purulent material could be expressed from the cut ends of
the bronchi,. There were no areas of obvious consolidation
seen in relation to the bronchi. The tracheo-bronchial
glands were enlarged.

The bowel wall was thin and atrophic but no other
pathological lesions could be seen.,

The liver was of normal size and pale in colour.
Multiple small greyish pin-head tubercles were visible in
the capsule and more superficial portions of the liver.

The spleen was of normal size and was darkly congested.
Multiple small greyish tubercles were visible in the capsule
and throughout the substance of the spleen.

The kidneys were darkly congested.

Brain.

There was a greenlsh purulent infiltration of

the meninges in the region of the mid-brain and pons.

Microscopical Examination.

Lungs.
| Small tubercles were present showing the usual

characters of recent formation.

Lymphatic Glands.

The tracheal and bronchial lymphatic glands4
contained numerous small tubercles. In some of the bron-
chial lymphatic glands these tubercles had become confluent.

Liver and Spleen.

Small tubercles were present.

No tubercles were present,

Leptomeninges from Base of Brain,

These contained a fibrinous exudate in which
were large numbers of mononucleated cells and in which much
diffuse necrosis had occurred. |
Commentary.

The case was an example of acute miliary tuber-

culosis beginning shortly after an attack of Whooping Cough.
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1t was arguable whether or not the Whooping Cough predisposed

in this case to general infection by B.tuberculosis.




