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INTRODUCTION.

An Apology.

Some time ago some Medical Officers of a Fever

Hospital were discussing what one of their number

called the "protean aspects of infectious diseases"

generally, and more particularly those of Scarlatina

They had commented on the great strides that had

been made both pathologically and clinically, in our

knowledge of Enteric fever and Diphtheria, and the

little that was known regarding the toxins of Scarle

Fever and Measles. They all eventually came to the

conclusion, that considering the nature of Scarlat¬

ina and of its complications - especially Nephritis -

one could most hope for success if investigations

were rjursued in the direction of the blood changes.

"It is a general disease," said they, "therefore one

must examine the blood." This discussion was the

beginning of the work of which the present thesis

is the outcome.

When one turns for help to the literature on

the subject, one is disappointed, for the cases

quoted are so few, as a rule, that naturally differ¬

ent observers are constantly contradicting each
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other. Cabot, one of the most recent contributors,

in his book on "Clinical Examination of the Blood"

(1900) does not tabulate his cases at all, contented

after quoting some others' counts, with the remark,

"My own are similar." Others, the number of whose

cases varies from one to ten, formulate their con¬

clusions and give them to the world as proved deduct!-

ions; while Kotschetkoff on the authority of twenty

cases, enunciates nine axioms, and ends with the remark:

"these numbers are so typical that a prognosis is

easily made." Others again are content to deal in

generalities, knowing the risk run by trying to con¬

fine the course of a disease to figures and stated

times.

It may be well to give here some plan of the

work. In all, one hundred and sixty-seven cases

were examined, some only once, others many times.

The highest number of counts in any one case was

nineteen, and the total number of counts made was

seven hundred and fourteen. Besides these, seventy

seven differential, counts were made to find the re¬

lative percentage of the three main varieties of

white corpuscles. Of the seven hundred and fourteen

counts about fifty were made in cases in which the

diagnosis was for the time doubtful, in order to
out

findAwhether the leucocytes could give us any

assistance in this direction.
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The subject has been taken up under the following
heads:—

I• Leucocytosis of the Fever.

A. Leucocytosis of Scarlatina Simplex.

B. " " " Anginosa cases
which recover.

C. Leucocytosis of Scarlatina Anginosa cases
which die.

D. Exceptions.

E. Relation of Leucocytosis to Temperature.

II. Leucocytosis of Complications.

A. Leucocytosis without evident complication.

B. " with Rise in Temperature only

C. " with Albuminuria only.

D. " of "Secondary Throat".

E. " of Adenitis.

F. " of Otitis Media.

G. " of Nephritis.

H. " of Joint Affections of
Scarlatina.

K. " of Bronchopneumonia.

Ill. Diagnosis of Scarlatina by Leucocyte Count.

IV. Prognosis as to onset of complications by
Leucocyte Count.

V. Differential Count.

VI. The Literature.

VII. Conclusions.



The method of counting the blood was that used

almost universally now. The Thoma Zeiss instrument
.

was employed, and where the blood shewed any pecul¬

iarity or sudden change, repeated counts were made.

The blood of children shews the same changes as

that of adults, but in an exaggerated form. Hence

special precautions had to be taken to exclude all

possible error as from digestion, exercise, cold or

hot baths or packs, or the moribund state. In the

section on the Leucocytosis of Fatal Cases some

counts were made a few hours before death. These

Counts are of little value, sincb only one of them

died suddenly, and it is only in cases of sudden

death, as a rule, that the leucocytes do not inci-ease

markedly before death. Regarding the effect of

cyanosis often seen in anginose cases with large

glands, there is undoubtedly a higher count caused

thereby, which cannot be directly attributed to the

Scarlatinal toxin.

The normal leucocyte count may be taken to be

7,500, though 5,000 to 10,000 are given as the limits

within which the count may be said to be normal.

The leucocytes normally range from 12,000 at 6 months

to 7,500 at and after the sixth year. 5Cabot).

When the "onset" of the disease or of a complic¬

ation is referred to, the advent of the first symptom

is meant. In the case of the primary disease that

may be angina, rash, or temperature.



I. THE LEUCQCYTOSIS OP THE FEVER.

A. The Leucocytosis of Scarlatina Simplex:

In all the cases examined, there was only one

in which I could say with certainty there was no

leucocytosis. The case was an anginosa, and later-

I shall quote it. There are, of course, many slight

cases in which the leucocytes may not come above

10,000 per cubic millimetre; but if, in such cases,

the leucocytes sink later.below that number, then I

think we must consider the normal for such to be

below 10,000.

The highest count in the simple ca.ses was 34,900

in a moderately severe case, which progressed very

favourably.

As a general rule it may be said that whereas

the slighter cases have a low leucocytosis, the

severer cases have a high leucocytosis. In the sev¬

erest cases, Simple or Anginose, the leucocytosis is

not so high as in moderately severe cases which pro¬

gress favourably.

(a) When does the Leucocytosis begin?

The amount of isolation space and the care with

which each case is rediagnosed on entering the hosp¬

itals, make cases of infection after admission much

less frequent now thai they once were. Hence

there is difficulty in procuring data to prove this

point.



Cabot ("Clinical Examination of the Blood"

1900) puts the limit at six days before the appearance

of the rash, and the four cases of our series which

were examined before the onset of the fever, rather

bear out than contradict his statement. In one case

the blood was examined nine days before the rash ap¬

peared, and the count was 4,700 per cm.m. In the

second case counted three days before the rash, the

leucocytes were 14,000 and in the third and fourth

cases they were on the second day 12,450 and 10,950

respectively.

Since the incubation period of Scarlatina is one

to seven days, one might say the leucocytosis begins

shortly after - practically with - the infection.

(b) When does the Leucocvtosis attain its maximum?

Cabot says that the maximum is reached two or

three days after the eruption. While this may be

true of some it does not hold for any large number

of cases. In fact one must be rather chary of

accepting precise statements such as this, in connec¬

tion with Scarlatina. Cabot further says: "The

figures have no direct relation to the amount of

fever, glandular swelling, or to complications of the

ear or kidney." I cannot believe this last state¬

ment, and I shall shew later, that not only is there

a leucocytosis of the complications, but that this
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leucocytosis often far exceeds that of the primary

fever.

But even if one takes the statement that "the

maximum is reached two or three days after the erup¬

tion" to refer to the primary fever, it must be ac¬

cepted with caution. I have found some cases with

the maximum on the second or third day, others with

a maximum later; others with a normal count on the

first, second, or third day but with an increas¬

ing leucocytosis later, and yet again others, where

the leucocytosis diminished after the first day of

the fever. The average table shews, if it can be

said to shew anything, that the rule was a decreas¬

ing leucocytosis after the first day of illness.

Again, as I shall shew later, "Anginosa" cases

are hardly on the same footing as "Simple" cases

and they certainly cannot be said to conform to

Cabot's statement.

The time of maximum depends on when the case

begins to improve, or in other words, when the pos¬

itive chemiotaxis is strongest, and that naturally

varies with the severity of the attack- and the per-;

sonal equation. Hence one must judge each case

on its merits, and the slighter the case the sooner

will the maximum be reached - the more severe the

later. I do not see how one can state the maximum
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time more exactly than "somewhere in the first week

as a rule, depending on the severity of the case

and on the individual."

(c) The Course and Termination of the Leucocytosis.

Here again one cannot lay down a definite rule.

A glance at the table of averages will demonstrate

the variability. The figures marked "Minimum count''

shew a normal leucocyte count from the second day

onward, and this may be taken as an index of the time

when the leucocytes fall to normal.

It is not uncommon for the leucocytes to fall

to a certain figure, and then rise again before sink¬

ing to normal. Sometimes the fall is both sharp

and sudden. It is as if the leucocytes were human

almost, both in their fallibility and their percep¬

tion, and having once made a mistake, they hasten to

try to avert the- consequences.

The tables given above shew that the leucocytes

in simple cases may fall to normal any time during the

first three weeks of the disease, and, as a rule, the

worst cases take the longest time to settle.

To summarise the conclusions so far, one puts

it broadly thus: that the leucocytosis of Scarlatina

Simplex begins during the incubation period shox^tly

after the infection, reaches the maximum in the

first week after the onset, and ends somewhere in

the first three weeks of the disease; that the more

severe the case (with the exception of the most
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severe) the higher the count, the later the maximum

and the return to the normal.
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B. THE LEUCOCYTOSIS OF SCARLATINA ANGINOSA

From what has already been said one would expect

that the Leucocytosis of Anginosa cases would be

higher than that of Scarlatina Simplex cases, and such

is indeed the case. A glance at the two average

tables shews that at once. The tables also shew that

the leucocytosis lasts longer. It must be said, how¬

ever, that Complications are the rule in Anginosa

cases, and these Complications occur earlier than

those of simple cases. Hence the leucocytosis of

the complications is usually superimposed on that of

the primary fever. That being so, we cannot then say

definitely when the leucocytosis of the primary fever

ends. It is easy to draw the inference- however,

from the way the leucocytes diminish, that the return

to the normal i<^ slower than in the simple cases.

The highest count was 42,800 (Case II. 8th day)
and this naturally is the highest count in the whole

series.

Those cases, in which the attack was very severe

and recovery rapid, had the highest counts of all,

higher than those whose course was long or unfavour¬

able. The latter had often comparatively low counts

at the onset of the fever, but later, when the disease

took a favourable turn, the leucocytes rose. The

same phenomenon was noticed in the Complications ,



11.

for if these were met "by a high leucocytosis, they

were usually thrown off rapidly, whereas in the long,

tedious, unfavourable cases, the leucocytes were

usually low at the time of onset of the Complication.

To put it shortly, I generally found that in

point of time a favourable prognosis of the primary

fever or of the complication was coincident, more or

less, with the maximum count.

This leads to the remark that variations in the

leucocyte curve - rise or fall - are common in

Anginosa cases, and each variation is, generally

speaking, associated with a definite, recognisable

change in the course of the disease. This is

illustrated in the cases detailed below.

The Anginosa cases then, follow the same broad

principles which apply in Simple cases. For the

more severe the case, the higher is the leucocytosis,

with the exception of the most severe (vide Fatal

Cases) and of those which run a long, tedious course.

The leucocytosis evidently reaches the maximum in

the first ten days as a rule in ordinary cases - the

more favourable the case, the sooner the maximum

occurs, and the more unfavourable the case, the later.
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Pqqp Day of
Disease Progress, &c. Leucocytes.

I.

Aet 4.

Very
Severe

5.
7.
8 .

10.
14.
15.
16.
19.
22.
25.
29.
34.
37.
38.
40.

43.

Glands enlarging.
Bronchopneumonia.
Prognosis grave.
Right Otorrhoea
Left Otorrhoea

Seems a little better.
Prognosis good

Progress satisfactory

Aftemoon Temp. 104°P.

Bronchopneumonia
again appears•

30600
15000

15000

28450
30000
21550
20600
19400 ,.i
12800

13100

14700
l

15950

II.

Moder¬
ate .

Aet 3f.

5.
7.

8.

10.
12.
15.

17.

19 .

21.
25.
29.
30.
53.
67.

Sloughing in Threat.
Throat worse - glands.
Throat better, Prognosis

good.

Left Otitis.
Improving.

Glands enlarging,
Otherwise well.

Left gland softening

Left gland opened, pus.
Wound nearly closed.

Wound closed.

25000
35600

42800

30950
19700
14050

8750

10600
29700
21250
25950

9400
8450

III.

Aet 11.

Severe.

7.

8.

9.
10.
12.
14.
15.
17.
19.

Throat very dirty, Glands
large.

L. Dacryocystitis, Right
Otitis.

Improving —■ Prognosis good.
Dacrocystitis gone.
Glands enlarging.

Left Otitis.

Rt. Gland Softening.

26550

35950
34400
26250
21550
32800
33800
20600



13.

Day of
Case Disease. Progress, etc. Ijeucocytes

III.
(Contd.) 21. 21250

23. Right Gland opened - pus. 26250
L.Dacryocystitis, Wound

27. and ear discharges very 15950
offensive.

31. Improvement in ear & wound 20000
54. Wound healing. 9700
66 . Wound closed. 7800

IV. 9. Haem. Rash. Delirium.

(aet 10)
11. Prognosis fair. 30700
13. Left Otitis. 31900
14. Tonsils very large. 29050

severe. 16. Definite improvement. 20000
17. Nephritis.
18. 16250
19. Right Otitis. 12500
21. Ui"ine scanty. 15300
23. a 17550
25. Right Adenitis. 12200
27. Haematuria, 13100
31. From this time on, the 10950
35. nephritis dominated the 10950
58. case — see later under 14050
63. nephritis. 14050
58. 10600
77. 16900
78. 17200
83. 14050
87. No blood in urine, only 15600

trace of albumen.

V. 5. Admitted. Rt. Otorrhoea,

(aet 10)
Severe angina, etc.

9. Prognosis good. 37000
11. 28750

Severe. 12. 29700
14. Discharges much less. 17200
16. 23450
19. Right tonsil large yet. 21250
23. Doing well. 15950
29. 14050
33. 12800
52. 9700
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Day of
Case

Disease Progress, etc. Leucocytes.

VI. 7.
11.

26900
20300

(aet S) 14. Right Otorrhoea
15. Left '» 16900

Long 17. Orbicular cellulitis.
Severe Post nasal inflammation,

Case.
18.

severe.

21550

21.
Decided improvement, 21250
prognosis good.

24. Eye Normal. 16250
28. 12800
31. Afternoon Temp. 101.4°.
33. 12550
36. 11550
39. 14050
42. Temperature,

Orbicular cellulitis. 23100.
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C. THE LEUCQCYTQSIS OF FATAL CASES:

I have separated the Fatal Gases from the other

Anginosa cases in order to demonstrate more clearly

the relationship between the leueocytosis and ultim¬

ate prognosis; for the feature that strikes one at

once in these fatal cases is the low and falling

counts.

Case I. (Ehart xxxv. page2/is peculiar,

for the day before his death his leucocytes had

risen considerably. On that day he was a good deal

cyanosed. however, by the impediment to respiration

and circulation arising from enlarged glands and

swelling of the throat and tonsils. The following

day it was thought advisable to perform tracheotomy.

After the operation he seemed to improve greatly and

at 9 p.m. he was much quieter and easier than he had

been, his pulse being greatly improved. An hour and

a half later I was called hurriedly to him, but found

him dead when I reached the bedside.

In Cases III. (Chart xxxvi.), V. (Chart xxxvii.)

and VIII. (Chart xxxix.) the last counts were taken

a few hours before death, hence a correction must be

made in these cases for the leucocytosis of the mori¬

bund state.

Case VII. had had bronchopneumonia and a slough¬

ing throat. He seemed to be doing fairly well, and
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the lung conditions improved greatly, leaving how¬

ever a barrel-shaped chest and a weakened heart.

The toxaemia from the throat was too much for the

heart already taxed almost beyond its powers, ana he

died eventually.

In Case VI. the count was unusually low. He

was a patient who, after the beginning of the attack,

lay in an almost comatose state without, so far as

outward symptoms shewed, improving or getting worse.

He died eventually from exhaustion and toxaemia.

We can divide fatal cases into two groups, those

that never recover from the primary shock of the

fever, and those which make a bold bid for life, but

die eventually from exhaustion and toxaemia. In

the former case the leucocytosis is often low from

the beginning; in the latter, it may be fairly high

at first, but instead of rising, as favourable cases

do, the leucocytes sink - or if they do rise a little

they sink soon after - while the unfavourable sympt¬

oms continue.

*
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D. EXCEPTIONS:

Cases without leucocytosis or with an exception¬

ally low leucocyte count are rare, but they are sur¬

prising. Of course in very slight cases one may

find the maximum leucocyte coii&t reach only 10,000

or even 9,000; but as I have shewn, such cases usu¬

ally sink below that number later, and the normal

for them is below 9,000.

I. The most remarkable example of exception to

the general rule was an Anginosa case (aet 8) with

early glandular enlargement. His counts on the 4th,

6th, 7th, and 10th days were 5,500; 7,500; 8,100;

7,500 respectively. On the 4th day the differential

count was:— Polymorphonuclear Leucocytes, 88%;

Lymphocytes, 11.1%; Eosinophiles, 0.9%. The case

was a critical one with acute delirium, haemorrhagic

rash, and dirty throat. He remained in the same

low condition for a long time, but eventually recov¬

ered. His glands suppurated on the 40th day.

II. Another case (aet 9) was an Anginosa case

with haemorrhagic rash, a very bad throat, and huge

glands. His counts on the 5th, 9th and 11th days

registered 11,250; 10,950; and 8,100 respectively.

On the 7th day he changed for the better rather

suddenly and made a good recovery. On the 5th day
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his Polymorphonuclear Leucocytes were 85%;

Lymphocytes, 14%; Eosinophiles, 0.5%.

III. Another case (aet 5) of the same kind

had leucocytosis varying "between 12,500 and 14,700

from the 3rd to the 10th day (four counts). Her

polymorphonuclear leucocytes were 80.4%; lymphocytes

15.6%; eosinophiles, 4% on the 3rd day. She was

treated with cold pack once a day for twenty minutes

IV. The fourth (aet 3) was a simple case.

Her count on the 1st day was 7,500; on the 6th, 12th

and 15th days her leucocytes were 15,000; 12,000;

and 16,500 respectively. She developed a nephritis

on the 15th day and an adenitis on the 29th day.

Both complications were got over easily.
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E. THE RELATION OF THE LEUGOCYTQSIS TO THE TEMPER¬

ATURE .

To facilitate the study of this question sev¬

eral charts of cases taken at random, have been pre¬

pared, and by making each degree above 97° represent

5,000 leucocytes the curve of the leucocytes and

that of the temperature has been demonstrated on

the same charts.

With regard to the initial fever we have al¬

ready shewn that although the temperature in simple

cases may come down to normal within the first week,

the leucocyte count may not be normal till the third

week. Cases, on the other hand, have occurred in

others' experience as well as in my own, where the

leucocytes have returned to normal before the temp¬

erature. Again, as has already been pointed out, the

leucocytosis starts within a week before the onset

of the fever. Thus the curve of the temperature

by no means represents that of the leucocytosis.

One can only say that the summit of the two curves

is often reached about the same time, but their

shapes are different in that the curve of the leuco¬

cytes as a rule has a broader base or sector.

In Anginosa and fatal cases this does not hold.

After the initial fever the relation is not

even so definite, for the complications practically
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always mean leucocytosis, but by no means always

cause a rise in the temperature. It must be re¬

marked however that if a temperature has been sub¬

normal for some time, and then begins to rise to

normal or slightly above it in the evenings, such

must be considered a "rise in the temperature".

In these cases there is always evidence either in

the onset of complications or in a rise in the num¬

ber of leucocytes, or more commonly in both, that

the toxin of the fever is still active.

One may say, then, that when there is a rise

in the temperature there is usually an increase in

the number of leucocytes, although the converse does

not hold good. Further than that one cannot go,

for the exceptions are too numerous to make the de¬

finite statement that the temperature has any effect

on the leucocytes. For example, the maximum of the

leucocytes and the maximum of the temperature, though
absolutely

often approximately, are practically neverAc°incid-

ent. Again, the leucocytes may rise before the

temperature shews any change or may vary above the

normal, while the temperature remains normal; and,

lastly, the temperature may remain high or shew a

hectic type and the leucocytes though above the nor¬

mal remain stationary.

In fact, no definite relation can be made out

between the leucocytes and the temperature. It is
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better to approach the subject in another way and say

that the temperature and the leucocytes have one thing

in common. For they are both intimately associated
»

with the toxims of the disease, arid each depends for

its origin and for its course on these toxins, and

the power of the body to combat them. Thus what

causes a rise in the temperature will at the same

time cause an increase in the leucocytes, though what

causes an increase in the leucocytes may or may not

be sufficient to cause an increase in the temperature.
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II. THE LEUCOGYTOSIS OF THE COMPLICATIONS.

A• Leucocytosis without evident Complication.
.

This group includes eight patients who had a

varying leucocytosis without any contemporary sjcrnp-

toms of complications. In some of these cases the

increase in the leucocytes would seem to "be assoc¬

iated with a Rhinitis - not the severe purulent

rhinitis which occurs in Anginosa cases, and which

must "be considered a distinct symptomatic entity,

- but a thin watery discharge whose definite relation

to the toxin has not yet been fully investigated.

This watery rhinitis comes on at various periods of

the disease, and in some cases seems to be associated,

with exposure to cold. In Monsall Fever Hospital

it was considered to be of some importance in connec¬

tion with the causation of return cases - the theory

being that the fluid from the nares possessed infec¬

tive properties. No such case was discharged as a

rule till the discharge had stopped.

Putting aside the rhinitis cases there are still

some others, where no symptom of complication could

be found to account for the leucocytosis. The

explanation that seems to be the most reasonable is

that complications in these cases were actually pre-
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vented by the leucocytosis - that is to say, the

leucocytes were in sufficient numbers to strangle

the mischief before it could shew itself by any out¬

ward sign. This theory seems to me to be borne

out by the fact that in some of these cases the

temperature shewed a slight variation at the same

time that the leucocytes rose. Occasionally too,

the patient would seem a little indisposed or cross

and irritable, though nothing definite in the way

of symptoms could be elicited.

Day of
Case Disease Progress, etc. Leucocytes.

A. 1. 21,250

(aet 13)
4. Temperature normal. 15,000

10 12,800
13. 11,250

Simple 16. 11,550
IS. 7,200

Chart 24.
XIII. (at 12.30 13,750

p.m.) (Rhinitis came on be¬
24. tween these times.) '»-■ ■■ * w

(at 8 p.m.) 21,900
26. Nose dry 12,200
28. 11,900
31. Temperature P.M. 99°. 16,550
34. No symptoms. 13,450
36. 18,450

B. 2. 27,800
(aet 7. ) 29. 13,100

39. 13,750
Simple. 47. 5,900
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Day of
Case

Disease Progress, etc. Leucocytes

0. 3. 15,000
5. 15,300

(aet 4 ) 8. 15,600 \
14. 16,250

Simple- 17. 11,250
Long 23. Rhinitis. 20,950
Case 26. 12,500

28. 13,450
32. 12,500
36. 10,950
39. 12,500
41. 7,700

D. 2. Sharp Attack. 15,300
4. Rhinitis.

(aet 11) 9. Throat improving. 26,500
13. Improving rapidly. 15,600

Simple 16. 8,450
19. 9,700

(Chart X.) 22. Exacerbation of Rhinitis 12,500
26. 9,050
28. 9,400
31. 13,750
34. 13,100
37. 10,300
39. 7,800

E. 4. Slight enlargement of
10,000glands.

(aet 13) 10. 8,450
13. 7,800

Simple 17. Rhinitis. 16,900
19. 8,450

(Chart IV.) 24. 6,900

F. 2. 10,300
(aet 6) 4. 12,800

7. Slight Rhinitis 14,400
Simple • 11. 13,100

(Chart
13. 13,100

XII 516, 11,900
! 19. 6,550
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Case Day of
Disease Progress, etc. Leucocytes.

G • 6. Bad throat, improving 17,800

(aet 15)
8. Improving rapidly 16,800
9. 17,200

11. 16,250
Slight 15. 13,750

Anginosa 16. 11,250
21. 11,900
27. 10,600
30. 11,200
53. Nil 14,400

H.

(aet 12)

Simple.

38 .

40.
44.
49.
52.

Temperature, Headache
Slight Adenitis.

Nil.

14,400
13,750
11,900
14,700
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B. Leucocytosis with Rise in Temperature only.

To these eight foregoing cases may be added three

others who exhibited variations in temperature, withou

any other symptom.

Case Day of
Disease Progress, etc. Leucocytes

K.

Simple

Chart XX

9.
11.

14.
21.
24.
26 .

30.
31.
34.

36.

38.
41.
45.
47.

Angina a little marked.
Throat nearly normal,
Temperature normal.

Left Adenitis

Afternoon Temperature
= 100.6°F.

30,000

21,550
13,600
8,100
8,450
9,000

12,200

10,000

24,700
18,800
17,800
10,300

L.
(aet 5)

Long
case

simple.

22.
26.
32.
34
64.

Temperature 99.2°.
10,050
7,1200

10,300
8,750

14,050

M.
(aet 7)
Severe.

hart XXI

11.
13.
15.
19.
24.

47.
58.

Dirty Throat. Improving.
Doing Well.

Had a nephritic attack from
26th to 43rd day.

On 46th day had T. 102.8°

17,800
10,000
15,000
14,400
18,750

19,700
6,250
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Cases with Slight Albuminuria only:

Slight albuminuria is common. It is of course

often associated with the initial fever, but it also

occurs fairly commonly after the temperature has been

normal for some days. In all six cases tabulated

above, the temperature had been normal for some days,

and the leucocytosis arose de novo or was superimpos-

ed upon an existing leucocytosis. The amount

of albumen varied from a very faint trace to a cloud

with heat and nitric acid. There were no symptoms

of nephritis.

It seems probable that this secondary slight

albuminuria is an evidence that the toxin of the

Scarlatina is still in an active state, though not

sufficiently active or virulent to cause any serious

trouble. It should be mentioned, however, that time

and again such cases suddenly develop acute nephritis,

hence the view that they are really mild cases of

that disease.

In three at least of these six cases, the leuco¬

cytes rose a day or two before the onset of the albu¬

minuria. This is a feature common to all complica¬

tions as will be shewn later.

C.
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D. The Leucocytosis of "Secondary Throat".

"Secondary Throat" was a term used in Monsall

Fever Hospital for a not uncommon complication or

group of complications. The term is not specially

fitting. It arose partly because the throat symp¬

toms are a prominent feature of the condition, partly

because these cases have often been considered as

cases of diphtheritic infection. What usually hap¬

pens is an outburst in activity on the part of the

virus, causing the occurrence of several of the com¬

plications about the same time. The throat is af¬

fected in all cases - in most severely. There is a

good deal of swelling of the tonsils and pharynx with

copious secretion. The posterior and anterior nares

are usually greatly inflamed. Adenitis is very com¬

mon. Otorrhoea and nephritis - often haemorrhagic -
I

occur fairly frequently. A rise in temperature -
■

often considerable - invariably accompanies the phen¬

omena. The condition is a complication or a series

of complications, and its presence has no relation to

the severity of the primary fever. Usually, indeed,

it occurred in our series in slight or moderate simplje
cases.

These "Secondary Throat" cases have often a very

marked leucocytosis. The maximum counts in our case

were 17,200; 26,550; 50,300; 50,600; 40,600.
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In the cases (three) where the blood was exam¬

ined before the onset of the complication, the number

of leucocytes was found to be increased for some days

prior to the attack of "Secondary Throat".

It should be mentioned that in tabulating exam¬

ples such as follow, - illustrating the leucocytosis

of complications, I have, to simplify matters, left

out as a rule the counts of the primary fever. I

have however, shewn the minimum which the count had

reached before the leucocytosis of the complication

began, in order to demonstrate the time of starting

of that leucocytosis.

Case Day of
Disease Progress, etc. Leucocytes

A.

(aet 23.)

Chart IX.

8.

13.

IS.

24.
27.
33.

Temperature normal,
doing well.
Doing well.

Congestion of Throat and
slight adenitis.

8,750

14,400
17,200

13,100
8,4-50
6,250

B.
(aet 8)

33. Throat & Glands inflamed 26,550

C.

(aet 7)
26'.,

29.
32.

Secondary Throat and
Adenitis with haematuria 20,600• *

30,300
15,000
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Day of T

Case Disease Progress, etc. Leucocytes.

D. 2. Temperature normal 10,000
4. Doing well 8,100

(aet 4) 7.
13.

t» tt 9,700
6,550

Chart 16. 10,950
xxvi. 17. Watery rhinitis. 11,550

20. Afternoon Temperature, 99°. 15,000
21. 13,750
22. Headache, Restless.
23. 11,250
24. Haematuria.
25. 6,900
27. Less blood in urine. 10,600
28. Purulent Rhinitis with

slight angina.
29. More blood in urine 9,700
30. Very drowsy. Left Adenitis.
31. More blood in urine. 15,600
34. Right Adenitis. 27,200
37 . Blood in urine much less. 30,600
40. 28,100

E. 9.
13.

Doing well. 11,900
15,000

aet 7. 19. 8,750

Simple
22. V., 800
25. Slight Watery rhinitis. 11,250
27. Rt.Adenitis. Throat dirty. 15,950
28. Double Otorrhoea.
29. 17,800
33. Evening temperature 17,500rising a little.
34. Left Adenitis.

37. Temperature raised in 22,800the evening.
40. Secondary Throat & Glands 40,600with pyrexia.

* w w v/ v

43. 33,450
46. 20,950
50. Haematuria developed.
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E. Leucocytosis of Adenitis:

Adenitis is one of the commonest complications

of Scarlatina and cannot be considered as a rule a

very serious one. The enlargement of the glands in

the early stages of Anginosa cases may of course be

serious enough and fairly frequently cause trouble

by pressure effects or by suppuration. The Adenitis

which comes on as a complication however, is much

less serious and does not as a rule trouble the

patient long. One of the following cases suppur¬

ated; but that event comparatively rarely happens.

In eight out of the nine cases the blood was

examined at various periods before the onset of the

adenitis, and all the eight shewed a rise in the

number of leticocytes from six to two days before the

onset of the complication.

The leucocytosis of adenitis is usually fairly

high, ranging in these nine cases from 12,200 to 30,600

with an average of 21,200.

"Adenitis" of course refers to the inflammation

of the lymphatic glands of the neck, and "Right",

"Left" and "Double" refer to the side or sides affect¬

ed.
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Day of
Case Disease Progress, etc. Leucocytes.

A. 1. 13,450
2. 17,500

(aet 3) 3. 7,500
4. 8,450

Chart I. 5. 9,000
6 . 15,300

Simple. 7. 16,250
8 . Left Adenitis. 18,450
9. 15,000

10. 14,400
11. 11,550
12. 13,750
13. 10,950
14. 8,450
15. 8,750
15. 7,500
17. 5,600

B. Throat rather dirty.
3. 8,750

(aet 20) 4. 8,100
6 . 10,600

Chart 8. Right Adenitis. 12,200
viii. 10. 11,250

14. 5,300
Simple

e. 8. 14,000
11. 17,200

(aet 9.) 14. 15,600
15. Left Adenitis.

Simple 18. 15,300
20. 14,400

Chart VI. 23. 13,100
27. 12,800
29. 7,500

i

D. 13. Adenitis 30,600
/ •

i.aet 3.) 18. Gland opened - pus.
22. Doing well. 3,750
28.

. .

Infiltration reappearing . 12,800
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Case Day of
Disease Progress, etc. Leucocytes L

E.

(aet 10

Simple

Chart
xiv.

3.
9.

12
13.
13.
22.
27.
31.
34.

"Brilliant"throat.
Doing well.

Slight right Adenitis.

Oland large yet, not tender

15,300
15,000
18,450
11,550
18,450
12,500
11,900
8,100
6,250

P.
(aet 3)

Simple

Chart
xix.

24.
27.
29.
32.
34.
35.

Left Adenitis.

11,000
16,000
15,600
8,450
7,500
6,000

G •

(aet 6)

Simple.

24.
25.
30.
31.
34.
36.
38.
41.
45.
47.

Left Adenitis with Temp.

Afternoon Temp., 100.6°.

8,400
9,000

12,200

10,000

14,700
18,850
17,800
10,300

H.
(aet 4)

Simple.

Chart
xvii.

25.
27.
29.
30.
31.
34.
37.
40.

Left Adenitis.

Right Adenitis.

Glands much improved.

6,900
10,600
9,700

15,600
27,200
30,600
28,100

K.
(aet 9)

Simple

25.
29.
31.
34.
35.
36.
40.

Right Adenitis.

13,750
15,000
15,300
17,200

11,000
9,400
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F. The Leucocytosis of Otitis.

Otitis Media is also a common complication of

Scarlatina. In the majority of cases the otorrhoea

is -unaccompanied by any great disturbance of the pa¬

tient, except perhaps slight pain for a few hours

previously. Occasionally the pain may be marked,

in which case there is probably retention of the dis¬

charge, caused by a tough tympanic membrane;" or the

discharge may be very foul and evidences may be pre¬

sent of implication of subperiosteal or mastoid dis¬

ease. In these cases there is more or less eleva¬

tion of temperature and the case may assume more

serious proportions.

The otorrhoea, like all other complications,

lasts a variable time, and as a rule continues long¬

er than the sum total leucooytosis connected with it,

The more serious cases naturally have the higher

leucocytosis. It is interesting to note, however,

that in the case (M) which had the highest leuco¬

cytosis the discharge lasted the shortest time,

namely one day.

Case G. is also interesting. The leucocytosis

began to increase again after the fourth day of the

discharge and the discharge at the same time became

much less. On the 14th day after the commencement

of the otorrhoea, the discharge stopped and the leuco¬

cytosis reached its maximum. Two days later the

discharge started
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more profusely than before, and on the day following,

the leucocytes shewed a practically normal count.

In these eleven cases the maximum counts were

between 16,250 and 24,400 with an average of 18,300.

In eight of the cases the leucocytes gave dis¬

tinct warning by their increase for from one to four

days previously, that one might expect a complica¬

tion of some kind.

I "

Case. Bi^ease Progress, etc. Leucocytes.

A.

(aet 9)

9.

15.
IS.

Watery rhinitis. Doing
Well.

Slight right otorrhoea
16,250.

10,300.

B.
(aet 9)
Simple.

1.
23.
27. Right Otorrhoea.

20,000
18,750

C.

(aet 11)

23.

27.

30.
32.
34.

Doing well.
Pain in right ear. Otor¬
rhoea started four hours
after blood was examined.

6,550

11,550

12,500
11,250
8,100.

D.

(aet 13).

Severe.

4.
5.
6.
8.

10.
18.
23.

Right Otorrhoea.

Left Otorrhoea.

12,200

20,000

16,250
13,450
11,550

-
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Case. Day of
Disease Progress, etc. Leucocytes.

E.
(aet 3§)

Simple.

Chart XI.

18.
24.
28.

33.
36.

Slight nasal and Aural
discharges.

15,600
19,000
18,600

14,400
11,250

F •

(aet 4)
Simple.

Moderate.

22.
25.
27.
28. Double Otorrhoea.

7,800
11,250
15,950
17,800

G.
(aet 4^-)

Simple.

Moderate.

5.
11.

15.

16.
19.
22.
24.
29.
30.
31
33.
36.

Rhinorrhoea and Right
Otorrhoea.

Slight discharge.

Otorrhoea stopped,
Otorrhoea began again.

12,800
17,500

13,100
10,300
11,900
12,800
13,100
-l r~r. -i

*

\ . i

9,000
8,750

H.
(aet 6)

Anginosa.

Chart
xxiii.

7.
10.
11.
12.
14.
16.
21.
23.

Left Otorrhoea

Right Otorrhoea.

27,800

20,100
18,100
13,750
17,500
20,300
13,750

K.
(aet 3^-)

Simple.
Moderate.

5.
7.

10.
13.
15.

Left Otitis.

Chicken Pox.

6,900
12,700
15,600
18,400
11,250
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Case Day of
Disease Progress, etc. Leucocytes.

L •

(aet

Simple.
Moderate.

Chart
iii.

M.
(aet 9)

Simple.

10.
13.
14.
15.
17.
19.
22.
25.

2.
3.
6 •

7.
10.

Pain in right ear.
Right Otorrhoea with Temp.

Slight Albuminuria.

Slight Left Otorrhoea.
Otorrhoea stopped.

10,600
15,600
17,200
12,200

11,900
8,100
7,200

14,400
13,800
24,400

15,900
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G. The Leucocytosis of Nephritis:

The subject of Scarlatinal Nephritis is one

which has long been of great interest to medical men

generally, but more especially to those who have

charge ©f fever wards. Its forms are so varied,

its course so erratic and so resistant to medical

treatment, that it can always surprise a medical man,

no matter what his experience in fever work may be.

The cases in the following tables illustrate some of

the chief varieties of the condition. In tabulating

these figures (table 1.) I have brought the leuco¬

cytes to the end of the Nephritis or up to the fifth

week. In the second table the cases have been

grouped together under their various classes in order

that a comparison might be made amongst the varieties,

with regard to prognosis, etc. In discussing this

question of prognosis, one must take into account

the duration of the case and the amount of disturb¬

ance of the general system, as well as the amount

of albumen in the urine.
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Table 2,
j- 1k

CASES LEUCOCYTOSIS

f
Nature Duration During the Neph. During 1st week of N.

Max. Min. Max. Min.

Pure
tt

H

it

it

9 days. '
12 "
17 "
17 "
21 "

16550
32500
16250
18750
17500

9050
1^500
10000
19700
11200

16550
32500
16250
18750

9050
17500
10000

Average of Short Pure Cases 20000 13500 21000 12000

• Pure
»»

ff

Over 6 wk
ii ti ii

it H it

8105
12200
10300

7500
8450
8100

12200
10300 8100

Average of Long Pure Cases 10200 8000 11250 8100

K

1

>

Haemorrhagic.
it

it

it

3 weeks.
5 "
9
Over 9 wks

23400
20600

18450
—14400

10000
10000
6250
7800

23400
10600

14400

10000

10950

Average of Uncomplica
Cases.

ted Haem. 19200 8500 16100 10500

1
(Haemorrhagic complic-
jated with "Secondary^ Throat."

Do. Do.

/Haemorrhagic complic-
sated with Otitis and
V Aflftni f.i a .

4 weeks.

4 M

Over 10 wki

30550

30600

.17550

12800

6900

12500

30300

15000

17650

15000

6900

12500

Average of Complicate
Cases.

d Haem. 26250 10750 21000 11450
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The chief featui'es demonstrated by these tables are:-

I. That all nephritis cases present a leucocytosis

II. Ihat the leucocytes rise before the onset of
the nephritis.

III. That the haemorrhagic cases as a rule have a

higher leucocyte count than the pure neph-
ritis cases.

IV. That the short cases have a higher leucocyte
count than the long cases of the same nature,
and that the most favourable cases of any one
group are those which have the highest counts

V. That the amount of blood in the urine often
varies inversely with the number of leucocyte

Case. Day of Progress, etc. Leucocytes
Disease •

II. 20. Doing well. 32,500
(aet 4) 22. Onset of Nephritis. • J

24. 32,500
Simple. 26. 17,500

28. Right Otitis.
Chart SO 20,600
xxii. 34. Urine free from Albumen. 18,100

XI. 20. Onset of Nephritis.
(aet 4) 23. Haematuria.

44. Exacerbation of Haematuria. 15,600
Anginosa. 46 Very ill, 18,450

48. 10,850
51. Improving rapidly. 6,250
57 . Urine practically normal. 16,550

XII. 21. Nephritis Onset. 14,400
(aet 9) 26. Hasinaturia. 10,950

30. Haematuria less. 13,750
Simple 53. Slight trace of blood. 7,800

57. 14,050
63. Got up. 12,800
72. No blood in urine. 11,550
78. Slight return of blood after 23,150

exposure to cold.
81. 8,100
82. Urine free from blood. 6,550
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Case. Day of
Disease

XIII.
(aet 7)

Chart
xiil.

20.
21.
26.
29.
32.
35.
37.
41.
42.
44.
47.
50.

Progress, etc.

Adenitis.
Rt .Otorrhoea: Sec.Throat

Haematuria

Improving rapidly.
Gumboil.

Exacerbation of Haematurif,

Improving rapidly

leucocytes

20,300
30,300
15,000
19,700
15,000
31,550

16,900
15,600
12,300

XIV.
(aet 4)

Simple

Chart
xvii.

13.
16.
17.

18 & 19
20
21
22
23.
24.
25.
27.
29.
30.
31.
34.
37.
40.

Diarrhoea.
Nephritis.
Erythema -

Neph. Symptoms.
ii it

Haematuria.
More blood in urine.
Less " " "
More " " "

Left Adenitis.
More blood in urine

Double Adenitis.
Blood in urine much less.

Improving.

6$50
10,950
11,550

15,000
13,750

11,250

6,900
10,600
9,700

15,300
27,200
30,600
28,100
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Case
Day of
Disease Progress, etc. Leucocytes.

XV.
(aet 10)

Severe

Anginosa

11.
15.
14.
16.
17.
18.
19.
21.
23.
25.
27.
51.
35.
46.
58.
63.
65.
68 .

76
77 .

78.
33.
87.

Left Otitis.

Improving slightly
Onset of Nephritis

Right Otitis.
Urine scanty
Urine scanty

Right Adenitis.
Haematuria.

Urine improving slightly
Exacerb. of Haematuria.

Recovering quickly from Exac
Doing well

Slight Exac. of Haematuria.

Urine free from blood.

Recurrence of Haematuria.

Urine free from blood.

30,700
31,850
29,050
20,000

16,250
12,500
15,300
17,650
12,200
13,100
10,950
10,950

14,050
14,050

10,600

16,900
17,200
14,050
15,600



43.

Case II. deserves special mention, for it first

drew my attention to the fact that the leucocyte

count might rise before the onset of the complica¬

tion. This child whom we shall call A. and another

whom we shall call B. occupied cribs on the same side

of the ward, were about the same age and physique,

and both had "temperatures" after the usual period of

settlement- without any definite symptoms to account

for them. The leucocytes of each case were counted,

A's on the 20th day of his illness, B's on the 22nd.

B's count was 14,050; A's was 32,500. Two days

afterwards A. developed a nephritis, while B. pro¬

gressed favourably without further complications.

This case (II.) was a slight one, with little

evidence in the urine, - the leucocytes were well

prepared for the attack - and had one's attention

not been drawn specially to it by the leucocytosis,

the nephritis might easily have escaped observation.

As it was, the heart and pulse supported the micro¬

scope in clinching the diagnosis.

In cases XIV. and XV. the foaematuria came on

some time (4 days and 10 days; after the onset of the

nephritis. In neither case was the onset of the

haematuria coincident with a rise in the number of

leucocytes, but rather the reverse, and in each case

the haematuria brought with it grave symptoms, and a

distinctly more unfavourable prognosis.
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Cases XII., XIII, XIV., and XV. demonstrate the

vacillations of the leucocyte curve with the varia¬

tions in the condition of the urine. These cases

further illustrate the rule that the more favourable

the case - or phase of the case - the higher the

leucocyte count. Case XIII. was particularly interest

ing. On the '41st day the patient seemed to be doing

well, but the leucocyte count v/as 51,550. Next day

the reason declared itself in an exacerbation of the

haematuria, which, however, lasted only a short time.

In Case XIV. the progress was unsatisfactory til

the leucocytes had gone up to 50,600 coincident with

which rise there was a great improvement in the symp

toms and urine.

In Case XV. there were exacerbations of the

acute symptoms till the leucocytes reached what was

practically the maximum count, after which the case

settled down permanently. The case was a very bad

one and for long the immediate prognosis was very

grave. Even in the 15th week of the disease - 10

weeks after the nephritis had started - there v/as a

trace of albumen in the urine.
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H• The Leukocytosis of Joint Affections:

Amongst our cases there were only two who devel¬

oped Synovitis. Case 0. developed joint pains
the

on the 3rd day of the disease. The pains andAgen-

eral character, curiously enough, closely simulated

those of hip joint disease. On the 6th day his
when

leucocytes numbered 15,000 and two days laterNthe
pains were nearly gone, 22,200. Case P. - an angin-

osa, - had a leucocytosis to the extent of 26,900

on the 10th day of the Scarlatina. On the 11th

day she had well marked synovitis.

I have supplemented these meagre details with

some unpublished statistics of Dr Marsden's (of
Monsall Fever Hospital), who has very kindly allowed

me to make use of them. Everything would seem to

point to the fact, that the joint affections of

scarlatina affect the number of leucocytes in a way

similar to that of other complications.



Age

3

22

34

23

7

7

6

9

8

11

8

21

46 .

Day of
Disease. Leucocytes Temp. Condition of Patient Drugs used.

11 61,000 100. Slight Angina Sod.Salicyl

16 13.500 99

11,000 100

11 25,000 101 Very

22 14,500 100 Severe Angina
Double Otitis.

14,300 100 Slight Angina. Antipyrin.

23,000 100

19,300 100

11

14,750 100.5

16,250 101

36,000 101 Severe

14,500 99.5 Moderate Quin.Sulph.
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K• The Leucocytosis of Bronchopneumonia:

Bronchopneumonia is not a common complication

of scarlatina and our cases were further complicated

with severe angina. That is to say it was present

during the acute stages of Anginosa cases. Such

would seem to "be the general experience. Thus it

happens that the leucocytosis cannot be said to be

due to the bronchopneumonia alone; but on the other

hand, each case shews a higher leucocytosis or a

leucocytosis of a longer duration than xvould be

expected had the bronchopneumonia not been present.

Case Day of
Diseas Progress, etc. Leucocytes.

A.
(aet 4)

Anginosa

5.
7.
9.

10.
16.
19.
22.
25.
29.

34.

38.
40.

43.

Delirium, dirty throat-
Induration of neck.

Bronchopneumonia.
Prognosis doubtful.

Seems improving.
Lungs much better.

Temperature beginning to
rise at night

Bronchopneumonia started
again.

30,600
15,000

15,000
28,450
30,000
21,550
20,600
19,400
12,800

13,100
14,700

15,950

B.

(aet 4)
18.

25.

45.

4-9.
55.

Had a cough before admission.
Lungs clearing up.

Only a few moist sounds at
roots of lungs.

18,100

18,750
20,300

10,000
9,400

C.
(aet 4)

Anginosa.

20.

25.

27.

Had a bad sloughing throat.

Lungs greatly improved, but
throat worse.

Died from throat condition.

34,050

24,050
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111. THE DIAGNOSIS __OF SCARLATINA BY, LEUCOCYTE

COUNT■

How far can the examination of the leucocytes

help us in the diagnosis of scarlatina? The re¬

sults of investigations in this direction are dis¬

appointing, but to one who has studied the subject

of blood examination for clinical purposes, noi?

surprising.

The importance of correct diagnosis of scarlat¬

ina is very great. "While compulsory notification

accompanied by Hospital treatment, has lowered the

mortality of Scarlet Fever, it has undoubtedly

altered the type of the disease. So much so, that

it now is often difficult to tell when one has or

has not to deal with the suspected disorder. On

every side one hears it repeated that epidemics are

now characterised by a want of symptoms and signs."

(Dr Robertson, M.O.H, Leith, B.M.J., April 6th p.822

Now on the one hand, if the case be scarlatina, and

is kept at home, there is risk of contagion. On the

other hand, if it be not scarlatina and the patient

is sent to hospital, he runs the risk of being

infected there. For when a case reaches hospital,

if to the medical officer no symptoms of Scarlatina

are evident, it will be sent to an isolation ward; -
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but what hospital has sufficient separation accommod¬

ation? If the balance of symptoms however be on the

side of scarlatina, the case will be sent to a scar¬

latina ward. Man is not infallible - not even

though he has had a large experience of Fever Work -

and mistakes constantly occur. Here the gravity

of the question comes in, for of the patients who

contract scarlatina in Hospital, the majority have

a bad attack. At the meeting of the Society of

Medical Officers of Health on February. 8th, 1901,

Dr C. It. Millard expressed the opinion in which most

of the other members present seemed to concur* that

"the aggregation of cases in hospitals, under the

name of isolation, developed a type of fever of

greater persistence and infectivity." (Lancet, Feb.l^th
1901, p.476)

Hence some means of clinching the diagnosis of

Scarlatina would be of great valu.e practically.

To come to some conclusion on the subject, the

leucocytes of the cases in the separation wards and

those in the ordinary scarlatinal wards of whom a

reasonable doubt regarding the diagnosis could be

entertained, were examined. The modus operandi

was to count the leucocytes when the cases came in,

and then to watch for any evidences of scarlatinal

poison. One was always chary of accepting desquam-
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ation alone as a positive sign of scarlatina. On

ifcllae one hand, the desquamation in mild cases is

often very slight and atypical. On the other hand,

any condition which causes a congestion or irrita¬

tion of the skin will produce a desquamation resembling,

often very closely, the atypical desquamation of slight

cases. Hence in the column marked "Desquamation"

if it was thought that the desquamation was very

like that of scarlatina, it was marked with a cross

(x); if it might have been caused by any other con¬

dition as well as. scarlet fever it was marked x?

After all, the only sign at all certain of the pre¬

sence of the scarlatinal poison is some such com¬

plication as nephritis, "secondary throat", etc.,

and few men, no matter what their experience, would

care to give a positive diagnosis after the primary

symptoms had disappeared, unless some such complic¬

ation were present.



K1 .

Case
Day of

Supposed
Disease

Leuc.

Count

No evid.
of

Evidences of Sc. F,

Sc. F. Desq. J Alb. } there

1. 2. 13,450 X?

2. 2 38,900 X

3. 2. 9,700 X?

4. 2. 6,500 X

5. 2. 13,750 X

6. 2. 14,400 X

7. 3. 13,100 X?

8. 3. 7,200 X

9. o • 17,800 X Sep
Lymphaa

tic
enitis •

10. 3.
6 .

5,000
S,600

X

X

11. 3.
5.

5,000
5,000

X
X

12. 4. 13,100 X?

13. 4. 9,400 X

14. 4. 16,550 X

15. 5. 7,200 X

IS. 5. 11,250 X?

17. 6.
Onset

13,450
24,400

= 2 daj s before onsel;.

t—• CO 0 7 . 11,150 X

19. 7.
Onset

15,600
34,400

x = 17 days before) onsel

20. 7, 12,500 X?

21. 7. 12,500 X

22. 7.
12.

9,400
11,250

X

X

25. 7 . 10,950 = 2 days before onset

24. 7 . 15,600 X
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Case
Day of

Supposed
Disease

Leuc,Count
No evid.

of
Sc. P.

Evidences of Sc.F.

sDesq. Alb. Other

*
25. 7 7,500 X

t

26 . 7. 11,250 X

to -o 7. 11,900 X

28. 8 .

Onset
14,050
34,900

= 3 da /s bef jre on r>et.

29 . 8. 15,950 X

50. 8. 16,900 X

31. 8. 11,200 X

52. 8. 10,600 X

55. 9. 4,850 X

54. 9. 14,700 X

35. 10. 9,050 X

33 . 10. 5,950 X

37. 11. 16250 X X

oi co ■ 11. 6,550 X

W CO •

12.
18.

Onset

7,500
4,700

13,4-50

X

X = 9 day s befo re onse

X

40. 13. 10,600 X

41. 15. 31,250 X X

42. IS. 12,200 X

43. 17 . 4,700 X
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SUMMARY.

Leucocytosis with Evidence of
Scarlatinal Poison.

Leucocytosis with no Evidence
of Scarlatinal Poison

Leucocytosis with Doubtful
Evidence of Scarlatinal
Poison.

No Leucocytosis with no Evid¬
ence of Scarlatinal Poison.

No. of Percentage.
Cases.

16

8

14

13

37.3

18.6

13.9

,32.4

30.2

43 100.

The difficulties in the diagnosis of scarlat¬

ina by leucocyte count are two in number. Firstly,

some mild cases of scarlatina have no leucocytosis

or at most such a slight increase in number that one

would not be justified in founding a diagnosis upon

it - and it is precisely these cases which are doubt-

ful. Secondly, the most important conditions with

which scarlatina is likely to be confounded, vis.

tonsillitis and septic conditions, may cause a

leucocytosis quite as high as that of many cases of

scarlatina.

Hence just when the practitioner or the speciali

most wants some extraneous help in the diagnosis of

scarlatina, the counting of the leucocytes fails him.

In the literature on the subject, measles is the con¬

dition from which scarlatina is to be diagnosed by

st
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a leucocyte count; but practically measles is never

confounded with scarlatina, and this difficulty in

differential diagnosis never arises.

Must we say, then, that the leucocytosis of

Scarlet Fever is of no use as a diagnostic sign?

There are two observations which may qualify the

negative. Firstly, by counting the leucocytes twicd

or thrice at intervals of a few days one may find an

increase in the leucocytes; for I have already point

ed out that the number of the leucocytes varies in

ordinary Simple cases of scarlatina, and that the

evidence of a complication is usually preceded by a

leucocytosis.

Secondly, the differential count may help one,

since the eosinophiles, as I shall shew later, evid¬

ently follow a fairly definite course in the disease.



IV. PROGNOSIS AS TO ONSET OP COMPLICATIONS

BY LEUCOCYTE COUNT.

So far in the study of cases we have arrived at

the following conclusions amongst others:—

1. There is a Leucocytosis in scarlatina, lasting
in simple cases from a few days to about
three weeks.

2. The Leucocytosis varies with the severity of
the case -

(a) the slighter the case the lower the
count;

(b) the more severe the case, except in very
severe or fatal cases, the higher the
count and the longer the leucocytosis
lasts.

3. Each complication produces a leucocytosis
which begins before the symptoms of the
complication appear.

We have also seen how a definite relationship

exists between the maximum of the count and the

prognosis.

It must be apparent, however, that there is an¬

other point in the prognosis where leucocytosis might

help us. We have seen how the leucocytosis increase?

before the advent of the symptoms of a c mplication.

Naturally, then, if in any case the leucocytosis per¬

sisted beyond the time when one would expect the

leucocytes to have fallen to normal, and more partic-

ularly if they began to rise again, one would be on

the lookout for complications. This I venture to

think is a point of some considerable importance.

For if we can foretell the occurrence of a complica-



56 .

tion, we can surely avail ourselves of the opportun¬

ity as regards treatment. Forewarned is forearmed,

and since nephritis is the complication we most dread

we may surely hope in some cases to avert or at least

modify that condition if we receive timely warning.

An opportunity was presented of testing our

conclusions. a ward which had remained empty for

some time, had to be opened owing to a fresh epidemic

in one of the districts of Manchester. In a few

days the ward was filled. When the majority of these

cases had reached their third week, the leucocytes

of all were counted, and the result is shewn in the

accompanying table. Forty-one cases were examined,

the majority of them in their third week. In the

first part of the table the complications have been

recorded - those which occurred after the first count

being in red. Subsequent counts were made in most

cases, to compare the progress of the leucocytosis

with that of the case. Complications were also mark¬

ed in the leucocyte table for the sake of clearness.

A = Adenitis; R = Rhinitis: S = Synovitis; L, R,

and D.O. = Left, Right,and Double Otitis; N = Neph¬

ritis; T = a temperature above the normal without

obvious Symptom of Complication. In the column mark¬

ed "Nature of Case", S = Simple; A = Anginosa'.

Adm = on admission.
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The cases can he arranged into four classes.

1. Those which had a nofcmal count and in which
no complication followed;:

2. Those which had a leucocytosis which could be
accounted for by a preceding complication'

3. Those which had a leucocytosis which could be
accounted for by a subsequent complication J

4. Those in which the leucocytosis of the primarjy
fever had not yet subsided.

Below 7,500 was considered normal. Several
uyfUtL

cases wore registered 9,000 to 10,000 were examined a

second or third;time. Such cases usually showed by

a decrease in the number, or by an increase and the

onset of some complication, that 9,000 or 10,000

could not be considered normal for these cases.

In every case then, the leucocytosis or the

absence of leucocytosis could be definitely and

satisfactorily accounted for, - every case could be

placed in one of the four classes.
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V. DIFFERENTIAL COUNT ,

A. SIMPLE GASES .

se Age
Day of
Disease Leucocytes

Differential Count
in percentage

R e ma r 1

1 ■■■■■- ■ ■

s.

Polymorphs. Eosin Lymph.
Max.

Temp.
Nature
of Case Progress.

I. 20 3 8,750 73. 6. 21 102 . Moderate Good.

11. 3 3 7,500 70 11 19 101.2 Slight Good.

II. 10. 3 10,500 79 8 13 99.4 ii tf

IV, 10 3 15,300 90 0.6 9 100.4 Severe
Angina.

Pair,

V. 13 4 10,000 82 1 17 101.6 tt •i

r, 9 4 13,500 63 8 29 Moderate Good.

i. 3 5 11,500 80 0.2 19 102.3 Severe
Angina.

Very ill.

II. 12 5 21,550 74 3 18 N. Tonsils
large.

Good,

i 6 5 13,000 74 6 20 99.4 Slight ff

L 4 6 9,0§0 74 5 21 N. ii ff

I. 4 7 15,000 74 2 24 103.4 Moderate Pair,

I. 3i 8 24,700 70 6 24 N. Slight Good.

II. 8 18,000 75 2 23 99.2 Severe
Angina,

h

[IV. 4-| 8 14,000 70 2 28 N. Moderate Pair,

II. 12 9 18,000 73 3 24 N. Slight Good.

1 3 9 17,800 52 3 45 N. Mod,Long. Only fair.

I. 11
. 9 22,200 65 5 30 99. Slight Godd.

I. 20 10 11,250 . 68 4 23 99 Moderate
I

ii

II, 3 11
'

11.550 71 3 26 100. 4 tf

Til 9 12 17,200 68 4 28 N. Mod.
Severe

Pair,



59.

Case
Day of

Age. Disease Leucocytes

Differential Count
in percentage ^

!
R

—— ■—'Mi J

e m a r k s.

Polymorphs . Eosin. L^ymph
Max.

Temp,
Nature
of Case Progress.

III. S 12. 20,000 73 3 24 99.8 Slight Good.

XIX. 5 12 15,000 71 2 27 N. tt »t

XX. 8 12 5,300 63 2 35 N. tt tt

XXI. 6 13 13,600 69 1.2 29 N. Moderate tt

XXII. 22 13 14,400 74 2 24 N. tt tt

VII. 8 15 15,600 66 1.6 32 N. Good.

[XIII. 9 15 13,000 70 1 29 99.4 Moderate.

IX. 6 16 11,900 69 0.6 30 N. Good.

HI. S 16 11,000 67 2,5 30 N. tt

IV. 10 19 18,400 52 5 43 N. Aden, tt

V. 13 20 8,400 52 5 43 N. If

II. 8 22 7,500 56 0.2 44 N. ft

nil. 4| 22 8,000 51 0,3 48 N. Aden-
later.

ff

(XIV. 7 23 14,000 55 1.8 43 N. Rhinitis If

x. 4 25 6,900 50 4.8 45 N. Haem.
Neph.

ff

nn. 12 26 10,000 52 5,4 42 N. Albumin. ff

XXV. 3 29 15,600 75 0.2 25 99 .6 Adenitis

XXI. 6 30 12,200 58 3
. 39 99 Aden,

later. |
XVI. 11 30 12,500 47 10 43 Irreg. Left

Otitis.

X. 4 34 27,200 74 0.6 25 99.6 Adenitis [j
XXVI. 2 35 6,250 71 0.4 29 "97®to

105.2
Teething J

XVII. 11 43 11,250 71 2.3 26 99.4 Ulcer.
Endocard.

Pair. -

VIII.

L—
3 11 15,600 50 13,6 36 N. Varicella

later.

J —r ?
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B. ANGINOSE CASES

Case Age
Day of
Disease

Differential Count
in percentage.

Remark s.

Leucocytes Polymorphs. Eosin. Lymph.
Max.

Temp.
Nature
of Case Progress

I. 5 3 14,000 80 4 16 103 Very
Severe

Very
Good.

II. 8 4 5,600 88 0.9 11 High tt Very ill.

III. 8 5 11,200 82 0.7 17 101.8 ti Very good.

IV. 6 7 27,800 79 1.8 19 100.2 Severe Good.

V. S 8 37,800 67 0.2 33 102.8 Very
Severe Very ill.

VI. 4 8 13,700 70 2.2 • 28 101.8 Moderate Good.

VII. 3 8 21,200 73 0.0 27 102.6 Severe Very ill

VIII. 3 8 19,700 67 4 29 102.2 Moderate Very good

IX. 3 8 26,900 64 o.e 35 102.2 Very
Severe

Very ill.

X. 7 8 20,000 77 2.4 21 100.4 Moderate Good

XI. 4 9 15,000 54 1.8 44 101.6
Very

Severe Very ill.

XII. 6 11 33,700 73 0.2 27 101.2 ii it ii

■ IX. 3 18 21,500 63 0.0 37 | 104. 111.

XI. 4 19 30,000 69 0.4 30 99 Good.

IX. 3 20 21,200 78 0.8 22 101.6 Fair.

■ IX. 3 25 16,200 42 0.0 58 98.3 Good.

piii. 10 25 12,100 70 0.0 30 99 Very
Severe

Very ill.

4 26 20,000 67 1.4 32 97 .6 Good.

IX. 3 36 11,500 54 0. 3 45 100.6 Good.

XI. 4 40 14,700 76 0.7 23 101.4 Ill

XIV. 11 54 9,700 45 0.4 50 N. Very
Severe

Good,
now

pxin. 10
. 53 14,100 61 0.6 38 99.4 ii Haem.

XIII. 10 67 10,600 65 0.6 34 N. ii ft



C.FATALCASES.

Dayof Disease

|

DifferentialCount inpercentage

Max. Temp.

Special Feature

General Condition

Dayof Death

Case

Age

Leucocytes
Polymorphs.
Eosin.
Lymph.

I.

11

6

37,500

75.4

0.4

24.2

103.8

Oedema ofneck.
Cysnosed, Delirious

7 .

II.

2

7

30,600

74.2

0.0

25.6

102.2

ita

Cyanosed.

7 .

III.

3

7

19,000

74.6

0.0

25.4

103.2

BadThroat
Restless.

16.

IV.

2

9

25,300

67.6

0.0

32*4

102.

»tt

Drowsy.

12.

<j>
M



D.NEPHRITISCASES.
Day

of

DifferentialCount inpercentage

Max. Temp.

Rem

arks.

3ase

Age

Dis.

Nepli.

Leucocytes
Polymorphs.
Eosin.
Lymph.

Nature

Progress.

I.

7

26

1

20,600

82.

1.6

16.

N.

Compile.Haem.
Veryill.

II.

4

25

6

6,900

50

4.8

45

N.

Haem.

Notveryill.

I.

7

32

7

15,000

65

4.6

30

N.

Good.

:n.

IS

18

7

12,200

70

3.2

27

N.

Pure

Long.

II.

4

34

15

27,200

74

0.6

' 25

99.6

Veryill.

IV.

3

29

16

15,600

75

0.2

25

99.6

Pure

Convales,good

I.

7

44

19

16,900

82

0.8

17

N.

Good.

V.

10

58

42

14,000

6!

0 .6

38

99.4

Haem.

Fair.

VI.

9

62

42.

12,800

72

1.6

26

N.

h

Long.

V.

10

67

51

10,600

65

0.6

34

N.

Good.

(D CO
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THE DIFFERENTIAL COUNT IN INDIVIDUAL CASES

A. S i m ,p "1 e

Case Day Leucocytes
Differential Percentage Nature &

Polymorphs, Eosin. Lymph. Progress.

I. 3
10

8,750
11,250

73
68

6
4

21
28

Slight,
Aden.

II. 3
11

7,500
11,550

70
71

11
3

19
26

Slight.
. Aden.

IV. 3
19

15,300
18,400

90
52

D.6
5

9
43

Severe.

V. 4
20

10,000
8,400

82
52

1
5

17
43

Mod. Severe.

VII. 5
15
22

11,500
15,600
7, 500

80
66
56

0.2
1.6
0.2

20
32
44

Very Severe.

VIII. 5
9

26

21,550
18,000
10,000

74
73
53

8
3
5

18
24
42

Complicated,

IX. 5
16

13,000
11,900

74
69

6
0.6

20
30 Slight.

X. 6
25
34

9, 000
6,900

27,200

74
50
74

5
5
0.6

21
45
25

Complicated.
Very ill.

XIII. 8
22

18,000
8,000

75
51

2
0.8

23
44

Moderate.
Complicated.

[VIII. 12
16

20,000
11,000

73
67

2.6
2.5

24
30

Slight,

XXI. 13
30

14,400
12,200

69
58

1.2
3

30
39

Moderate with
Complications.

XVI. 9
30

22,200
12,500

65
47

5
10

30
43

Moderate with
Complications.

. . . ■.
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B. A n g i n o

Day Leucocytes
Differential Percentage.

Polymorphs. Eosin. Lymph.
Nature & Progress

IX. 8
18
20
25
36

26,900
21,500
21,200
16,200
11,500

64
63
78
41
54

0.8 35
0.0 37
0.3 21
0.0 59
0.3 45

Very Severe: Very 111.
Very 111.

Fair.
Good..

Not so good.

XI. 9
19
26
40

15,000
30,000
20,000
14,700

54
69
67
76

1.8
0.4
1.4
0.7

44
30
32
23

Very severe: very ill.
Fair.

Better.
Ill again.

D. N e p h r t i s.

Day of
Nephritis Leucocytes

Differential Percentage.

Polymorphs, Eosin. Lymph.
Nature & Progress

I. 1.
7.

19,

20,600
15,000
16,900

82
65
82

1.6
4.6
0.8

16
30
17

Doing well.
Exacerbation.

II.
15

6, 900
27,200

50
74

4.8
0.6

45
25

Fair.
Exacerbation.
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In making these Differential Counts only the thro

main groups were considered. It is generally con¬

ceded that the number of each in normal blood is as

follows: (Cabot)

Polymorphonuclear 60 to 70% in adults.
Leucocytes 18 to 40% in infants.

Eosiniphiles ^ in adults. _

Slightly higher m infants

Lymphocytes (Large & 20 to "50% in adults.
Small) 40 to 60% in infants.

The great discrepancy between the percentages

in infancy and those in adult life in the Leucocytes

and Lymphocytes, make it necessary that one should

take into consideration the age of the patient in

forming concludions. The percentage of Eosinophiles

does not change much however, and it is in their number

that the most striking changes occur.

In any case, sinee there are only 4 cases below

three years, and 2 who have reached adult life, and

the rest have an average age of about six years, the

normal percentage of by far the majority of the cases

must be nearer that of adult life than that of infant

life.

It has also to be considered that the effects of

retarded development are shewn in the blood by a con¬

tinuance more or less marked during the time of

puberty, of the conditions seen in the infant. This

objection hardly obtains however in these cases, for
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none of them had such evidence of retarded developmen

as would require an extension of the limit given above.

Polymorphonuclear Leucocytes:

It will be seen that the increase in the Leuco¬

cytes at the beginning of the disease is mainly due

to the Polymorphonuclear bodies, these rising as

high as 90^ in one case (IV.). Even in cases howeveii

ifrhere the sum total of the white corpuscles is not above

the normal, the Polymorphonuclear leucocytes still

shew a definite relative increase (Cases II., V., ana

X.) so that these bodies must increase at the expense

of the lymphocytes. They soon fall, especially in

slight cases free from complications, and at the end

of the third week have in the majority of simple case;

reached the normal. In Anginose cases they tak©

longer to reach the normal, and to put it generally,

they remain increased till the patient shews evidence

that the tissues are getting the better of the toxin,

after which time they decrease.

The highest count registered in our Simple cases

was 90%, on the third day (Case IV.) and the lowest

4:7% on the thirtieth day, (Case XVI.) Amongst the

.Anginose cases the highest count was 8Q% on the

fourth day (Case II.) and the lowest 41%, on the

25th day (Case IX.)
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Lymphocytes.

The percentage of Lymphocytes varies inversely

with that of the polymorphonuclear Leucocytes, hav¬

ing a relatively low percentage during the first week

and rising to the normal about the third week. The

lowest count in the Simple cases was 9% on the third

day (Case IV.) and the highest 43)£ on the 22nd day

(Case XIII.) In the Anginose cases the lowest count

was 11 *1fo on the fourth day (Case II.) and the high¬

est 58/o on the 25th day (Case IX.)

The fatal cases shewed nothing peculiar in the

percentages of their Leucocytes or Lymphocytes.

Eosinophiles.

In the percentages of Eosinophiles we find the

greatest and most interesting variations. Turk has

called these constituents of the blood the finest re-

agents to the presence of an organismal poison.

Certainly such a dictum seems to be true in the case

of the scarlatinal toxin.

It is the general opinion that during the first

one or two days the eosinophile percentage is sub-

normal or normal. Thereafter in the most favourable

cases, as may be seen from the tables, they rise

quickly and reach their maximum some time in the first

week; then diminish as the disease passes off, sink¬

ing more or less slowly, according to the rate at
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which the poison is eliminated. In severe cases

and in these cases where the patient though not very

ill seems to be long in throwing off the disease, the

eosinophile percentage is low. It remains low long-

er than in the favourable cases, rising only as the

tissues gain the upper hand. It may rise thus to

above the normal, and then if the case progress

favourably, it falls again to the normal and remains

there.

In the Anginose cases the same rule holds, for

the eosinophiles are uniformly low, and remain low

as long as the poison has the upper hand. These

cases which run a long, bad course have the lowest

counts.

In the fatal cases the eosinophile percentage

is of course very low - three out of our four cases

having no eosinophiles in counts of 500 and the 4th

(Case I.) having a relative number of only 0'4^

Simplg Aneunose. Fatal.

Highest Lowest Highest Lowest Highest Lowest.

'Rentage 11 0-2 5-4 oo 0-4 o•o

Day 3rd 54th 6 th

iase II XIV. I.

I have not taken into account case AXVlll..

(simple) whose eosinophiles had the highest percentage

of all, viz. 13*6. In that case Varicella started



four days after the count was made, and the count

may have been influenced by a positive chemiotaxis

on the part of the body to that disease.

In complications the eosinophiles behave in the

same way, for they fall rather suddenly at the onset

of the complication, and rise again as the tissues

reassert themselves and the complication passes off.

In discussing slight cases I have said the

eosinophiles come down gradually to the normal, as th^

poison is thrown off. I have preferred to put it in

this general way since it is impossible to make a

definite statement as to when the tissues are free

from the Scarlatinal poison. Cases which in the

primary fever are very slight, the patients being

hardly ill at all, often develop later complications

which keep them seriously ill for a very long time.

Others have a severe outburst primarily and a rapid

recovery. It is well nigh impossible to fix dates

which will apply in any large number of cases. The

Scarlatinal poison, as Turk says, causes conditions in

the exposed membranes, very favourable for the entrance

of other organisms and toxins, and these intruders

upset any calculation one might make for simple cases

Scarlatina is not a self limited disease like

Pneumonia or Typhus. It is very striking too how

large a number of cases after all do have complica¬

tions. These complications are often very slight,



70.

so slight, that they may be missed. From the obser¬

ver's point of view however, they are very important,

for they demonstrate the fact that the Scarlatinal

poison is still active in the patient's tissues.

Every such complication means more delay in the return

to normal of the eosinophiles. Most observers have

remarked on the long time that the eosinophiles re¬

main above the normal after all objective signs of

the presence of the scarlatinal toxin have disappear¬

ed, some hazarding an opinion that not until the 6th

week will they be found as a rule to be normal.

But even as the cases themselves shew the greatest

variability in their manifestations, so do the eosin¬

ophiles. It is inadvisable to fix a date without

taking into consideration the personal equation of

the patient, as well as the virulence of the toxic

agent. Since therefore the time when the Scarlatin¬

al poison is eliminated from the body varies in each

individual case, and since the eosinophiles do not

return to the normal till that event happens, one can¬

not fix the time for the one till one has settled the

time for the other.

It follows from what has been said that the

eosinophiles may be above the normal after the sum

total of the White Corpuscles has reached the normal,

and a very brief examination of these tables will

demonstrate the fact. Turk in mentioning this fact
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says: "It is to be remarked that the increase in the

Eosinophiles remains longer than the 'irritative

symptom', i.e. the sum total LeucocytosisIt

seems probable that the sum-total Leucocytosis is

associated with the reaction of the body to the toxin,

whereas the eosinophilia is associated with the pres¬

ence of the toxin itself. Eosinophilia seems to be

present in response to a minimal amount of toxin, -

an amount too small to cause a reaction in the tis¬

sues recognisable by a sum-total Leucocytosis.

I have included a table giving the statistics

of six Nephritis cases since Neusser and his pupils

have been inclined to regard the percentage of eosin¬

ophiles as an important sign in the prognosis of

such cases. But I am convinced that scarlatinal

nephritis must take its place amongst the other com¬

plications, a,nd that the rule which holds for these

complications and also for the primary fever itself,

also holds for nephritis.

If we summarise the results obtained from a

study of the differential counts of the Leucocytes in

Scarlet Fever we find that

1. The percentage of Polymorphonuclear leucocytes
is increased during the first week of the
disease, but soon falls to normal;

2. The Lymphocytes are relatively decreased in the
first week, but return to the normal about
the same time as the Polymorphonuclear
Leucocytes, i.e. within the first three weeks:
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3. The Eosinophile percentage is probably decreas¬
ed during the first day or two of the fever,
but increases rapidly to above the normal as
the tissues reassert themselves owr the
scarlatinal toxin, then slowly decreases again
as these toxins are got rid of; in simple
cases the maximum is reached during the first
week

j

4. The more satisfactory the progress of the case:
the sooner is the maximum of the eosinophile
percentage reached, and the higher is that
percentage; and conversely the more unsatis¬
factory the case the lower the maximum, and
the later it is reached,'

5. The complications have the same general effect
on the differential percentages of the
leucocytes as the primary fever.



75.

VI. THE LITERATURE.

If we turn for a little to the literature on

the subject we are struck with this feature, that

many theories are propounded, but very few facts sup¬

port them. Cabot in his work on "Clinical Examina¬

tion of the Blood" 1900, quotes from one case of

Limbeck's, ten cases of Rieder's, six counts of

Pelsonthai's and says:- "Ky own are similar." Turk

in his work on "The Blood in Infectious Diseases"

("Klinische Untersuchungen uber das Verbalten des

Blutes bei Acuten Infectionskrankheiten?') 1897, gives

a resume of the literature, and the following is a

synopsis from that work.

Leichtenstern and Arnheim are of opinion that
there is no or at most a very slight leuco-
cytosis in uncomplicated cases.

Halla found a leucocytosis (22,500) in a case com¬
plicated with Furuncle.

Hayem 1. Fever has no influence on blood.
2. Leucocytes slightly increased.
3. Angina will produce a leucocytosis

from 10,000 to 20,000.
4. Quite definite alterations in blood

produced by complications.

pee (4 cases) 1. Constant moderate Leucocytosis
which stops "with cessation of
Fever, Rash and Neck affec¬
tions .

2. Leucocytosis caused by second¬
ary glands, Angina, etc.
even in the fourth week of
the disease.
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G. Pick (1 CUSS, Stud I

High Fever
ed for a short time only)
with no leucocytosis.

Remert

itieaer

(1

(10

case) Middling severe uncomplicated
cases produce medium leucocytosis.

cases)
Marked leucocytosis during fever ahd
not afterwards, He therefore though]
that the leucocytosis became normal
only when all the toxins were elimin

2.

O •

aocd; and deduced th
the case one might be
whether nephritis was
or the possibility of
could be excluded.

Severe diphtheritic angina caused
increase in the leucocytosis.

t li cms were

able to say
to be expected
its onset

no

In a case complicated with pneumonia
the leucocytes were increased.

Badler (l case)
High leucocytosis (over 31,000) in a case

where there was a film on the left
tonsil,

Weiss 1, During height of fever and rash the
Polymorphonuclear Leucocytes were
increased and the Eosinophiles were
2.4#.

After height of rash there
Eosinophiles in 500 I

were no

ucocytes.

Rille (3 cases)
1, In two cases, practically normal.
21. In a third (fatal) case marked in¬

crease in lithe Eosinophiles.

Pelsenthai
1,

2.

(6 middling severe cases)
Leucocytosis from 18,000 to 30,000
during the fever and rash, which re¬
turned to normal when these symp¬
toms disappeared.

Eosinophiles increased during the
time of rash up to 11%, diminished
a few days after the disappearance
of the rash.

In one case there was no increase in
the leucocytes; in the other five,
Polymorphonuclear preponderance.
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Kotschetkoff (20 cases): divided his cases into
(a) Light; (h) Moderate; ana(c) Severe

(i.e. fatal) and propounded the following
axioms

I. Red cells, 5, 000, 000 or less, normal
in six weeks.

II. Leucocytes increased markedly - from
2 to 5 times the normal.

(a) Light cases, 10,000 tc 20,000
(b) Moderate 20,000 to 50,000
(c) Fatal 30,000 and over.

The worst - rapidly fatal - cases
increase early to over 40,000. \

III. Leucocytes increase tv/o or three days
before the rash, reach maximum two
or throe day's after appearance of
rash, remain at maximum for four
or five days, then sink very grac
ually.

IV. After the sixth week the leucocytes
are usually two or three times the
normal, though after the fever has
gone great variations are met with

V. The high fever has little or no in¬
fluence on leucocyte counts; nor
have the complications, such as
adenitis, otitis, nephritis, any
incluence on the counts.

VI. Differential Counts*
(a) Polymorphonuclear leucocytes

and eosinophil.es are marked¬
ly increased always (35 to
98%) and all cases whose
Polymorphonuclear leucocytes
are over 95% are fatal.

(b) polymorphonuclear leucocytes
reach maximum on second day
of rash, sink from third day
at the rate of 2 to 5% daily
till the fifth day, after
which they sink faster, till
at the beginning of the
second week or sooner1, they
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are normal, and. remain so un¬
less complications in the
shape of adenitis, otitis,
etc., arise. In severe

rapidly fatal cases, there i^
either no sinking in the

number of leucocytes, or the^
sink for a short time only t(j>
rise again.

(c) Eosinophiles: In light or mod¬
erately severe cases at the
beginning of fever these are
subnormal or normal; during
second and third days increase
slowly; during second or
third week reach maximum, and
by the sixth week have re¬
turned to the normal.

In severe cases Eosinophiles
rapidly sink and in a few
days the count is 0%.

(d) Lymphocytes on the first day
fall from 2 to 1,0?® and come
gradually back to the normal,
at which they remain.

(e) The transitional forms show
nothing characteristic. They
increase at the beginning of
convalescence.

Kotchetkoff further says that these numbers are
so typical that a prognosis is easily made.

Zappert (3 cases - adults);
1. Leucocytosis 14,000 to 20,000 during

fever.
2. Eosinophiles: first case, scanty

during fever and 1% after three
weeks; second case, 2% during rash;
third case, distinct moderate in¬
crease of these cells during and
after the rash. He thought that
fever tends to lessen the number of

eosinophiles and that the specific
toxin tends to increase 'it.

Klein During later stages of fever large celled
1ymphocyt o sis.

Limbeck (l case carefully observed); Leucocytes
gradually fell from 30,000 on second
day.to normal at the end of three
weeks. He agrees with Rieaer with
regard to the prognosis.
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Turk (2 cases)
1.Leucocytosis as a rule"in some stage of

.the disease; this leucocytosis lessens
some time after the disappearance of
the rash, etc.

2.After the height of the rash and during
desquamation, a varying definite in¬
crease of eosinophiles is present,
whereas at the beginning of the disease
the eosinophiles are abnormally few,
or at most normal.

3...In fatal cases these laws do not hold.
4.With regard to prognosis "as long as

leucocytosis is present and therefore
a considerable quantity of toxin in the
body, I could never feel sure that
nephritis would not develop. After
the leucocytosis had disappeared and
therefore the toxine, I should not ex¬
pect a nephritis."

5.With regard to diagnosis, Measles can
be differentiated from Scarlet Fever
on account of an absence of leucocytos--
is in the former disease.

Cabot ("Clinical Examination of the Blood" Third
Revised. Edition, 1900) gives general con¬
clusions arrived at by others rather than
any original observations of his own.

"White cells - Most observers are agreed
that leucocytosis is the rule contrast¬
ing in this respect with measles in which
no leucocytosis occurs. The increase
may be present even six days before the
rash appears and attains its maximum two
or three days after the eruption. In
light cases it may sink to normal even
before the fever is gone, while in sever¬
er cases it may persist several days
after a normal temperature is reached....

"Forty thousand per cubic millimetre is
nbt unusual in well-marked cases.

Rieder's ten cases averaged 17,500;
Felsenthal's six counts were between
18,000 and 50,000; my own are similar.
In a general way the severest cases are
apt to have the highest leucocyte counts
the figures have no direct relation to
the amount of fever, glandular swelling
or to complications of the ear oh kid¬
ney."
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'• Quaiitative Changes - ihe polymorphonuclear
forms are increased often to 90% soon fal¬
ling, except in the worst cases. The
peculiar characteristic of the disease is
the persistence of the eosinophiles in all
but the severest cases, despite the in¬
crease of polymorphonuclear forms. They
may run as high as 5% during the fever and
are still more numerous in convalescence,
remaining increased for six weeks ........

They may number 15% of the leucocytes in
convalescence. Felsenthal's average is
5%; Zappert's Z%. The lymphocytes are
decreased proportionately to the severity
of the case, the worst cases showing only
2 to 4%. An increase of eosinophiles
during a scarlatinal nephritis is regarded
by Neusser and his pupils as a favourable
sign, and their absence as ominous. In
ordinary cases without nephritis they
reach their maximum in the second or third
week and are not normal till the sixth ...

"The chief importance of the blood exam¬
ination is in distinguishing the disease
from measles and eruptions of other dis¬
eases. Measles has no leucocytosis."
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VII. CONCLUSIONS.
■ •

When one tries to write on a subject such as"The'

Leucocytosis of Scarlet Fever" the thesis is robbed

of most of its interest for the reader, unless one

tried to formulate some theory, which will, according

to the writer at least, be a key to the mystery of

his statistics. From the strictly theoretical point
-

of view this partakes too much of the "a priori",

provided of course the theory be plausible enough.

Nevertheless, on the whole, the subject is made more

interesting and probably more clear, if one mentions

at the°oft&et- the theory to which one's conclusions

have led one.

The elementary theory which forms the basis of

our outlook on the phenomena of disease due to organ-

ismal poison ifi. the antagonism between the tissues

and the toxin of the disease. Crudely put, we say -

here are two forces at war with one another, and the

victory is with the stronger. The tissues are the

resisting force, the toxin the attacking. The re-
force

sistingjias some at least of its units in the white

corpuscles of the blood. These have this advantage

that they are on their own ground; consequently the

victory will be theirs if they can only furnish a

large enough army to repel the attack, or to keep the

enemy in hheck till sufficient reinforcements join
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them. Of course neither the attacking nor the repel¬

ling force are always represented "by the same strength

at the beginning of the attack, and all degrees of

toxic strength or virulence on the one hand and power

of resistance on the other are met with. The attack

begins in the case of scarlet fever with the infection

at the beginning of the incubation period, which varies

from one to seven days before the onset of the dis¬

ease. The leucocytes at once rise to the occasion

and increase till the crisis of the fight has been

reached. Once the superiority of the resisting powei

has been proved and the toxin vanquished, the leuco¬

cytes diminish, but they remain above the normal, or

at least a special detachment - the eosinophiles -

do, till all the poison has been eliminated. The

superior power is apt to have reverses either at the

beginning or later on and every now and then the

vanquished rise again and become the attackers, and

the same cycle of events in the leucocytes occurs

again in a smaller or larger scale. This re-attack

may be strangled at its birth if the leucocytes, sup¬

posing they are the superior power, are the stronger

at the same time. Such I am convinced is the nature

of the condition when a rise of the leucocytes with

no sign of complications occurs after the initial

fever. Again, the toxin may gain a slight temporary
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advantage, and it is probable that slight albuminuria,

pyrexia and other slight complications are the evid¬

ence that such has occurred. Lastly, the toxins may

vanquish the leucocytes for a time and a more serious

complication or series of complications may result.

Cabot ("Clinical Examination of the Blood" 1900)

has summarised this in a short way: "It (i.e. the

leucocytosis of inflammatory processes) seems to depend

on the resultant of two forces, viz. the severity of

the infection and the resisting power of the individ¬

ual. These factors may interact in various ways;

I. Infection mild , Resistance good =
Small leucocytosis;

II. Infection less mild, Resistance less =
Moderate leucocytosis;

III. Infection severe, Resistance good =
Very marked leucocytosis.

IV. Infection severe, Resistance poor =
No leucocytosis.

The Leucoytosis:

There can be no doubt now, that there is leuco¬

cytosis in practically all cases of Scarlet Fever.

Exceptions have been recorded and in our series there

have been several such. These I think however can

be explained, in some by the extreme mildness of the

attack, and in others by the severity of the attack

and poor resisting power of the individual cau&ing a

diminution in the number of the leucocytes at the
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height of the disease - in other words a negative

chemiotaxis. Pick's case and that of Rieder can

both I think be explained in this way.

When does the Leucocytosis begin?

It is also certain that the leucocytes begin to

rise some days before the fever manifests itself.

Cabot puts the limit at six days; Kotschetkoff at

2 or 5 days. In our cases there was no leucocytosis

in a case examined nine days before the attack, and

leucocytosis was present in three cases examined 2

and 3 days before the onset of the disease. I am

inclined to think that the leucocytosis begins with

the infection and that during the incubation period

the leucocytes steadily increase.

The Maximum:

With' regard to the height to xvhich the leuco¬

cytosis may rise in a given case, one cannot speak

definitely. I had not examined many cases before

I was convinced of this fact. Kotschetkoff in his

conclusions says that

"Light cases rise to from 10,000 to 20,000;
Moderate " " " " 20,000 " 30,000;
Fatal " " " " 30,000 and
Rapidly fatal cases rise quickly to 40,000 and over'!

Turk in discussing Kotschetkoff's axioms remarks,

in effect, that his results are "too beautiful" to be

correct ("Ein guter Kern steckt gewiss darin, aber



83

die Hiille dieses Kerns scheint mir mit sehr schreien-

den, grellen Farben bemalt zu sein.") In talking of

the impossibility of binding individual cases to any

fixed limit, the latter says: "The conditions of the

throat in scarlet fever are such as to allow readily

of mixed infection. Hence it is that Anginose cases

upset the calculations based on Simple cases

Organisms which differ in each case and amongst them¬

selves will not follow a hard and fast rule, and it

would be unwise to expect any individual case to fol¬

low a definite course."

It may be taken as a general rule however, that

the more severe the attack in favourable cases the

higher the leucocytosis. Thus the Anginose case if

favourable has a higher leucocytosis than the Simple

case, and the more severe Simple case has a higher

count than the mild one. In the most severe and

fatal cases the leucocytosis is not so high as the

severe favourable cases.

In my series the highest count in the Simple

cases was 35,000 and in the Anginose cases the high¬

est count was 43,000.

Time of Maximum:

The leucocytes are most numerous about the time

when the disease is at its height, after which they

steadily diminish, unless their return to the normal
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is interrupted by a complication. In slight cases

the maximum of the leucocytosis and the maximum of '

the disease fall about the same day. In the severer

cases an early negative chemiotaxis is more likely tc

happen, and the maximum count often occurs after the

day of greatest severity. These remarks of course

only apply to the primary fever, for as I have al¬

ready shown, the leucocytosis of the complication

may be higher than that of the initial attack.

Various observers have tried to fix a time for

the maximum count in the primary fever, and the gen¬

eral opinion points to the second or third day as

that time. I am not inclined to doubt that so far

as Simple Cases are concerned, but I maintain that

the course;and severity of the disease, the idiosyn¬

crasies of the patient, and the readiness with which

his tissues can produce a positive chemiotaxis - in

short the nature of the disease and the personal

equation- vary too much to allow of so much defin-

iteness. It seems better to say that the maximum

occurs as a rule about the time the disease is at

its worst and that that usually occurs in Simple

cases in the first week. It is significant that

Turk and others decline to commit themselves to a

definite date. I have already quoted Turk as to

his reasons.
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How long does the Leucocytosis last,?

The time the leucocytes remain above the normal

is very variable and would seem to depend mainly on

the severity of the attack, the amount of toxin and

the rapidity with which it is eliminated. In some

cases the sum total of the leucocytes comes down to

normal during the first week, and yet the toxin is

not eliminated, as is proved by the onset of complic

ations later. In these cases however the eosinoph¬

ils percentage is still above the normal, although

the sum total of the leucocytes is normal. Other

cases have a leucocytosis till the third week, and

yet no complications occur to prove the presence of

the toxins. It would seem that the state of the

eosinophiles is a more crucial test as to the pre¬

sence of the toxin than the slot total of the leuco¬

cytes. Case A. (page 32-J is a very good eKample of
this. His leucocytes suddenly dropped from 17,500

on the second day to 7,500 on the third day, but his

eosinophiles on the latter day were 11%. The leuco

cytes began to rise again on the 4th day and increas

ed till the eighth day when they were 18,450; on

that day adenitis supervened.

Some observers are inclined to be dogmatic on

the question, notably Rieder and Limbeck, who go so

far as to say that "If the leucocytes reached the
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normal they would not expect a nephritis." This

is saying more than is justifiable, and several of

our cases shew normal counts of leucocytes in the

first or second week, with severe complications,

nephritis amongst others, later.

The general rule for the leucocytosis of the

primary fever is that the severer the case, the

longer will the leucocytosis last.

Several observers have tried to fix a time

when the leucocytosis returns to the normal.

Cabot says that in light cases the leucocytes may

sinit to normal before the fever has gone, in sever¬

er cases they may persist above the normal for sev¬

eral days after a normal temperature has been reach-'

ed. Felsenthal, Rieder and Pee count on a dis¬

appearance of the leucocytosis when the symptoms

of the fever - rash, angina, etc. - have gone.

Limbeck makes it the end of the third week and

Ketschetkoff at the end of six weeks. The observ¬

ers vary as much as the cases do.

In our series the leucocytosis of the primary

fever returned to the normal in Simple cases at

varying times in the first three weeks.

Anginose Cases:

With regard to anginose cases, it seems to me

that the majority of these should be looked on rathe
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as cases of some suppurative disease, than of a

definite Specific Fever. There can be no doubt I

think, that although the whole process may be said to

be primarily due to the Scarlatinal toxin, yet the

phehomena, especially in these cases where ulceration

and sloughing play an important part, cannot be due

to that toxin alone. One must allow that the spec¬

ific poison is adjuvated by other organisms, and

that the cases are really those of a mixed infection.

If one looks at an Anginose case in this way, one is

better able to appreciate I think, the course of the

disease on the one hand, and the variations of the

leucocytes on the other.

In those cases then which run a favoux-able cours

the leucocytosis is high, and as a rule the maximum

count of the initial fever is at the time when the

severity of the illness is at or has just passed its

height. This usually occurs some time in the first

week or ten days. As however, complications are the

rule in Anginose cases, the leucocytosis of the init¬

ial fever soon merges into that of the complications

and thereafter pursues a varying course, each var¬

iation being the result of the antagonism of the two

forces - the virulence of the poison and the resist¬

ing power of the patient's tissues.

No definite time can be stated for the return

to the normal, for all depends on the duration of
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the complications, and in the Sth, 8th, 10th,12th

and even in the 13th week I have found an increase

in the number of the leucocytes.

The highest count in the primary fever in the

Anginose cases of our series was 43,000.

Fatal. Cases:

It follows from what has been said that in fatal

cases the leucocytosis will generally be found to be

lower than that of the Anginose cases v/hioh recover.

It is somewhat surprising that Kotschetkoff should

state in one of his "axioms" that the highest leuco¬

cytosis should be found in fatal cases. This would

be contrary to what obtains in other acute infectious

diseases, and is altogether contrary to others' as

well as to our experience. What we have found is

that the fatal cases show a comparatively low leuco¬

cytosis and that the leucocytes diminish as the symp¬

toms become aggravated. This is entirely in accord¬

ance with the previously stated theory, that the

amount of leucocytosis depends on whether the toxin

or the resisting power of the organism holds the bal¬

ance of power.

The lowest count in our fatal cases was 3,100 on

the 23rd day - in a patisnt who died four hours after

the count was taken. This patient never recovered

from the first shock of the attack, but lay in the
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same "felled" condition all through his illness.

On the 21st day his leucocytes were 19,700.

Complications:

The general rules which hold for the fever

generally are applicable for each complication, for

every complication produces a leucocytosis just as

the initial fever does. Thus the leucocytosis

begins several days before the complication declare

itself, reaches its height at or shortly after the

crisis of the complication has been reached, and

thereafter diminishes gradually. The decadence

of the leucocytosis is marked by variations as in

the primary fever, and these variations are control

led by similar events.

The duration and severity of the complication

and the number of the leucocytes bear the same re¬

lation to each other. On the one hand the more

severe the complication, the higher is the leucocyt

osis: on the other hand, the more favourable cases

of one variety have a higher leucocytosis than the

less favourable of the same variety.

Prom a prognostic point of view one likes to

see the leucocytes rise well before the complica¬

tion starts. It usually happens that when a com¬

plication occurs while the leucocytes are falling,
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such a complication runs a long and. unfavourable

course, whereas if the leucocytes rise well before

the complication, it is likely to be a mild one,

or if severe soon thrown off.

I cannot see how men like Cabot and Kotschet-

koff can come to the conclusion that the leucocytes

are not influenced by the complications. In all

our series there was not one case of a complica¬

tion where the leucocytes were not increased sooner

or later. In some instances, as has been seen,

the leucocytosis of the complication was greater

than that of the primary fever. The highest coimt

in a complication was 40,600 in Case E. of the

"Secondary Throats". The average maximum of the

four most common complications of Scarlatina were:

"Secondary Throat", 5 cases= 29,050 Average
Adenitis 10 " = 21,200 "
Otitis 11 " = 13,300 "
Nephritis (exclud¬
ing the compile- 12 " = 16,550 "
ated cases.)

The first three are more or less closely con¬

nected with pyogenic organisms, and "Secondary

Throat" and Otorrhcea at any rate, with mixed

infection. What the irritating factor in Scar¬

latinal Nephritis is is not altogether certain yet,

but it is more likely, according to most observers,

a toxin or ptomaine than an organism. Nephritis

has the lowest average maximum. Septic complica-
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tions one would expect, would have a higher leuco-

cytosis than those in which the exciting cause was

some organic poison of a chemical nature.

The Differential Count s_:

Polymorphonuclear Leucocytes and Lymphocytes

Every one seems unanimous on the course taken by

these bodies - that the former are increased at

the beginning of the fever and then gradually dim¬

inish, and that the latter act in an inverse way.

Kotschetkoff has tried to make a programme of e-

vents for the polymorphonuclear leucocytes, but

his figures are a little too definite. In uncom¬

plicated cases however, the cycle of events is

completed probably in about three weeks. In each

complication they behave in the same way as in the

primary fever.

Eosinophiles: As Turk has said the Eosin-

ophiles seem to be Very accurate reagents to the

presence of toxines. They demonstrate the pre¬

sence of positive or negative chemiotaxis in an

exaggerated degree and increase in response to a

minimal amount of toxin. Thus they are decreased

during the first one or two days of the fever, but

rise again and reach their maximum in Simple cases

in the first week. Thereafter they gradually de¬

crease, but remain increased long after the last
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symptoms have disappeared. If a complication in¬

terrupt the course of the disease, the eosinophiles

respond to the new conditions and once again undergo

the same cycle as in the initial fever. Thus it

may be long before they reach the normal for they

remain increased for some time after the sum-total

of the leucocytes has sunk to normal. In the

Simple cases the normal is reached within the first

six weeks. In Anginose and complicated cases the

time is much later. The more favourable the case

the sooner is the maximum reached, for it is not

till after the positive chemiotaxis is well estab¬

lished that the eosinophiles stop increasing. To

put it in another way, the more favour-able the case

the higher is the percentage of eosinophiles during

the first week, and the more unfavourable the case

the lower is that pereentage.

In Anginose and in some very severe Simple

cases the eosinophiles not only do not rise above

the normal as in favourable cases, but they diminish

and retain for some time the subnormal percentage

present in the first day or two of the disease.

They rise as the case assumes a favourable course.

In fatal cases they do not rise at all, but the

percentage falls to zero or near it and remains

there.
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Thus when Weiss mentions a case where the eosin--

ophiles were at zero (in 500 leucocytes) after the

"height of the rash", he must have "been studying a

severe case and had he examined a few days later, he

would have found that they had begun to rise.

Rille says that in a fatal case he found the

eosinophiles markedly increased. This is quite

contrary to the general experience, for Kotschetkoff

Turk, Cabot and others have all found that in fatal

cases the eosinophiles are markedly diminished.

Regarding the time when the maximum eosinophilia

is reached, we have seen that that time must vary

with the nature of the case. Kotschetkoff declares

the usual time to be the second or third week, and

Cabot perhaps from Kotschetkoff's figures (since he

quotes none of his own) is of the same opinion.

.Felsenthai and Turk, however, both show that the

eosinophile percentage diminishes after the first

week or so of the fever, and such is my experience

so far as Simple cases are concerned.

Diagnosis:

Regarding the help that the Leucocytosis of

Scarlet Fever may give us in the diagnosis of that

disease, we have come to the conclusion that a

simple counting of the leucocytes gives us little

or no information. Most of the febrile conditions
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with which Scarlatina is likely to be confounded

have leucocytoses of their own. Measles, which is

classically represented as the disease from which

scarlatina is to be differentiated by the count, is

practically never confounded with this disease.

The differential count however should help us,

for Scarlatina is one of the few acute infectious

diseases where one finds an increase in the eosin-

ophiles early in the disease and a persistence of

that increase for some considerable time. Thus

tonsillitis and septic conditions should be readily

distinguished from slight cases of scarlatina by the

long continued eosinophilia of the latter, and it is

precisely in the differential diagnosis of such cases

that the greatest difficulty lies.

Prognosis;

With regard to Prognosis the examination of the

leucocytes seems likely to be of some practical

value. It will be necessary of course to make the

count several times at different periods of the

disease.

In Scarlatina Simplex if the case be severe and

the leucocytosis be high and rising one may predict

a favourable course, and conversely, if it be low

and falling one may expect a tedious case. If after

the crisis of the fever the leucocytes steadily
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well. If they stop in their return to the normal

and more certainly if they begin to rise again, one

may expect some complication to supervene, and as

nephritis is the great fear, one will be able to

take measures accordingly. With regard to Angin-

ose cases, if the leucocytosis be high and rising

one may predict a happy ending. If the leucocytosis

be low, and more particularly if it be sinking while'

the symptoms are becoming aggravated, a fatal issue

is to be feared.

Regarding the differential count, if the eosin-

ophiles shew a relative increase, the augury is good;

if they are normal, or subnormal after the first

day or two, then the case will in all probability

be a severe one. Furthermore, as long as a rela¬

tive increase of eosinophiles is present one cannot

be sure that some complication will not ensue, where¬

as if the eosinophiles have come down to normal in

the usual way, one should be free from anxiety in

that respect.

Kotschetkoff has laid out a very exact course

which he says the leucocytes follow, and remarks

that the numbers are so typical that a prognosis may

easily be made. That may be so, and I am convinced

that at least the course of the leucocytes and that

of the disease itself are intimately associated.
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Kotschetkoff's conclusions however are "too beauti¬

ful" as Turk says. "It would be unwise" (continues

the latter) "to expect each case", (as Kotschetkoff

evidently does) "to follow a definite course."

In conclusion we may summarise the results of

our investigations thus:

I. Practically all cases of Scarlatina shew
Leucocytosis.

II. The Leucocytosis begins in the incubation per¬
iod. very shortly after infection, reaches
its maximum at or shortly after the height of
severity of the disease and then gradually
sinks to normal.

III. In Simple uncomplicated cases the maximum is
reached during the first week, and the normal
generally some time during the first three
week# •

IV. The more severe the case the higher is the
leucocytosis and the longer it lasts; the
slighter the case the slighter the leucocytosis
and the shorter time it lasts,

V. A favourable, case in. any one variety . of the '
disease (e.g. Simple, Anginose, etc.) has a
higher leucocytosis than an unfavourable
case of the same variety,

VI. The Fever, i.e. Temperature, has no direct
effect on the Leucocytosis.

VII. The polymorphonuclear leucocytes are increased
relatively and absolutely at first and then
fall to normal, and the lymphocytes act in¬
versely to that; this cycle of events occurs
in Simple cases within three weeks.

VIII. Eosinophiles are diminished at the onset of the
fever. They increase rapidly in Simple favour¬
able cases till the height of the disease is
past, then diminish and finally reach the nor¬
mal some time after the sum-total leucocytosis
has disappeared - in short when the poison
has all been eliminated.
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IX. The more severe the case the longer are the
eosinophiles subnormal before they rise again,
as described in VIII;; in fatal cases they
never rise but sink rapidly towards zero and
remain there .

X. The leucocytes in complications go through a
cycle of events similar in all respects to
that of the primary fever as regards both .

sum-total and differential leucocytosis and
the same laws govern the behaviour of the
leucocytes in both cases.

XI. Diagnosis, see page

XII. Prognosis, see page CfU. j


