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Referring to the disease as new and hitherto
unreported, in 1925 Lederer recorded three cases
of acute haemolytic anaemia of probably infectious
origin. In 1930 he described three additional
cases of sudden onset with elevation of temperatue,
leucocytosis and severe anaemia resbling
pernicious anaemia, all of which symptoms
promptly and rapidly disappeared following a
single transfusion. No mention was made of
isohaemolysins or auto-agglutinins in the sera of
these patients, the previous work of Chauffard,
Troisier and Vincent (1908) and of Widal, Abrami
and BrukI (1907) having, apparently, been
overlooked.

In view of these earlier descriptions, it seems
that the eponym 'Lederer's anaemia' is un-
warranted, and that this disease, which responds
dramatically to a single transfusion, merely
represents one form of acute idiopathic haemolytic
anaemia.

Dianstic Crteria

The features of the disease as defined by Lederer
may be expanded: (1) the onset may be acute and
fulminating with haemoglobinuria, or subacute,
with a history of one to three months of gradually
increasing fatigue and weakness accompanied by
anaemia and fever (Dameshek and Schwartz,
1940); (2) examination of the blood -may show
spherocytosis and increased red cell fragility;
(3) auto-agglutinins, sometimes present in the serum,
may cause difficulty in blood grouping; (4) trans-
fused normal cells are eliminated from the circulation
at an accelerated rate (Loutit and Mollison, 1946);
(5) recovery, at times spontaneous, may follow
transfusions, either single or multiple; (6) response
to splenectomy is variable; (7) the history and
examination disclose no obvious cause such as
bacteria, chemicals, drugs and neoplasms for the
haemolytic process; (8) the previous health and
family history is devoid of any similar illness.
With intravenous tnsfusions alone four of the

following five patients recovered, while one in
whom haemolysis continued died despite
splenectomy.

Case Reports
Case 1. Marilyn B., aged 18 months, was admitted

to The Hospital for Sick Children, Great Ormond
Street, on January 4, 1951, under the care of Dr. W. G_
Wyllie. There was a history of loss of appetite for 14
days and fever, with cold, cough and conjunctivitis for
10 days. Two days before admission the cough became
more severe, there was a shivering attack and the child
vomited once. The following day a second shivering
attack occurred accompanied by vomiting, and port
wine-coklred urine was passed. Jaundice and pallor
were noticed on the day of admission. There was no
abdominal pain; the bowels were opened daily. A
history of contact with substances known to cause
haemolytic anaemia was not obtained.
The patient was an only child. Her father gave a

history suggestive of a recent attack of virus pneumonia.
Her mother had suffered from a cold 12 days previously.
On admission the child was drowsy, very pale, and
moderately jaundiced. There was no pyrexia. A
puulent nasal discharge was noted and the right
tympanic membrane was pink. A systolic murmur
was audible at the apex of the heart. No abnormal
signs were eLicited on examination of the lungs. The
liver was palpable half an inch below the costal margin;
the spleen was not felt. The napkin was pink.
A spectroscopical examination of the urine performed

by Dr. W. W. Payne revealed the presence of
methaemoglobin and methaemalbumin. The blood
plasma contained methaemalbumin.
The haematological findings were as follows: B.S.R.

90 mm.; blood urea, 74 mg.%-, Hb. 360o (Sahli)
(5-1 g.00); R.B.C., 1-47 m. per c.mm.; leucocytes,
19,100 (P. 810o, L. 19%); The platelets were aggluti-
nated and uncountable one day after admission; there
were 190,720 per c.mm. four days later. Reticulocytes,
4.6%. Anisocytosis, anisochronia and apparent
spherocytosis of red cells were reported. No malarial
parasites were seen. The direct Coombs, Mourant and
Race test was positive on the second, fifth, eighth, 13th,
15th, 19th and 25th days after admission. The blood
group of the patient was AII R, mother, OIV R, and
father, All R. Red cell fragility five days after ad-
mission: haemolysis began at 0-5100 saline concen-
tration and was complete at 0-330o 13 days after
admission, haemolysis began at 0 450o and was complete
at 0 36%. The serum Wassermann reaction of the
patient and both parents was negative.
The chest radiograph was clear six days after

admission.
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ACUTE IDIOPATHIC HAEMOLYTIC ANAEMIA
The fathw's serum contained no cold agglutinins

and a radiograph of his chest was clear. The latter
was performed 24 days after the onset, and sevn days
after rocory from his respiratory illness.
For the following report on this patient's serum and

also that of Case 2, I am indted to Dr. I. A. B.
Cathie:
'Owing to auto-agglutination there was some diffiulty

in determining the patiet's blood group, which was
eventually established as AII R. The patient's serm
contained an antibody which t d the cels of
seven AlI R donors and nine group OIV R donors.
The patient's own cells were also lutinated. Agglui-
nation was seen only when the cdls were suspended
in 30% bovine albmin, and in the presence of saline
as a diuent no agutinion occrred. As auto-
agglutintion took place in venous blood withdrawn
into a syringe, the above invesigations were performed
and read at 370 C.'
The mild otitis media was treated with penicllin.

AlI R blod, 200 ml., was given by syringe, followed by
a drip tansfusion of 140 ml. In spite of the use of a
large Baeman needle, considerable pressure was required
to introduce the bood, owmg to an obsuc onwhih
was thought not to be due to venospasm; it was not
relieved by warming the limb, nor by the intravenous
injection of 0-5 ml. of nikethanide.
During the transfusion the appearance of irregular-

shaped red areas in the skin of the leg proximal to the
transfusion site was noted. These dis after
about four hours, kaving no trace of bruising. Intra-
vsular nl s1 of the renfid cells was
considered to be a probable explanation for this
phenomenon.
The spleen was enlared two fingerbreadths below

the costal margin after the transfusion, and it remained
palpable for 24 hours.
The following day the patient was still pale and

jaundiced, the haemoglobin was 44% (6-2 g.%) and the
red cell count 2-15 m. per c.mm. The urine contained
haemoglobin, and the stools were orange brown. A
second transfusion of 400 ml. of blood, from which the
plasma had been removed, was given without difficulty
or repeition of the previously described phenomenon.
Iron therapy was begum.
Four days after admission the haemoglobin had risen

to 62% (8-7 g./o), and the reticulocytes wee 8-4%.
Thereafter, there was a rapid increase in the haemoglobin
keel, and no further haemoglobinuria.
The patient was last seen on February 19, 1951, six

weeks after the onset of the disease. The haemoglobin
was 98%, and the Coombs test had become negati.

Case 2. Valerie G., aged 5 years 3 months, was
admitted to The Hospital for Sick Children, Great
Ormond Street, on January 29, 1951, under the care
of Dr. W. G. Wyllie.
One month before admission there was a three-day

feverish illness with coryza- Except for two transient,
unexplained pyrexial episodes, the patient was then
well until the occurrence of a shivering attack two days
before admission. This symptom was repeated and was

followed on both occasions by the passage of dark red
urine. Her mother had suffered from an influenza-like
illness for three days; otherwise, the family history
revealed no points of importance.
On admission to hospital the child was pale and

slightly jaundiced. She had coryza but no cough or
fever. The tonsils were enlarged but not injected;
the tonsillar glainds were palpbl. A systolic murmur
was present at the apex of the heart. There were rales
at the base of the right hmg. No enlarment of the
liver or splen was d d
The urine was a port wine colour and contained a

large amount of haemoglobin, methaemoglobin and a
moderate excess of urobilin.
The haemoglobin was 59% (8.2 g.%); the red cells,

2-55 m. per c.mm. The percentage of reticukocytes
was 1-7; the platelets numbered 137,700 per c.mm.
There were 16,000 white cells, of which 76% were
neutrophils and 21% lymphocytes. The direct Coombs,
Mourant and Race test was positive on the first and
sventh day after admission. Tlhe red cel fragility
began at 0-48% saline concentration and was
complete at 0-33%. No ksion was detected in the
chest radiograph. Dr. I. A. B. Cathie reported on the
patient's serum:
'Group OIV R. The serum contained an antibody

which caused glutination of the red cells of 19 donors
of similar group. The reaction occurred when the
donor cells were suspended in both 30% bovine albumin
and saline. With all the bloods in both diluents
agglutination was strong at 37° C., weak at room
temperature and negative at 40 C. The patient's serum
also caused similar agglutation of her own washed
and resuspended cells. The titre of the antibody was
not ascertained.'
Treatment included a transfusion of 300 ml. Group

OIV R blood, from which the plasma had been removed,
iron, and a course of peniciin.
The haemoglobin value rose to 82%, the red cell

count to 3-5 m. per c.mm., and the reticulocytes were
1 4% two days following the transfision. There was
no further haemoglobinuria. The patient made an
uneventful recovery. She was discharged on February
8, and three weeks later the haemoglobin was 91%
(12-7 g.%/), the reticulocytes 2-4% and the white cel
count 10,000 per camm. The Coombs test was positive
on this date but negative on March 19, when the patient
was last reviewed and found to be healthy.

Case 3. Shirley B., aged 9 years, was admitted to
St. Charles' Hospital, London, on February 14, 1950,
under the care of Dr. W. G. Wylie.
For four days before admission there was a poor

appetite, the child was pale and listless, the urine was
dark, and she had vomited several times each day.
No reklvant points were disclosed in the previous health
and family history.
On admission the temperature was 101 40 F., the

pulse 128, and the respirations 24. The patient was a
very pale, quiet girl who looked extremely ill. She was
not jaundiced. The tonsils were enlarged but not
injected; a few cervical glands were palpable. The
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ARCHIVES OF DISEASE IN CHILDHOOD
heart sounds were accentuated, but no murmur was
audible. The lungs we normal. The liver and spleen
were not enlarged.
A blood count sbowed: Hb. 18%; red cels, 1-1 m.

per c.mm.; lucocytes, 25,000 (netrophils 62%,
myelocytes 30/0 promy eyt 1%, lymphocyts 260/o,
monocytes 1 5%). Nucleated red cells numbered 6-5
per 100 white cells; platelets, 250,000.
A red cell fragility test showed haemolysis of 20% of

cells at a saline concentration of 0-7%, and 90% at
0.400 saline. As the cells tended to agglutinate spon-
taneously in saline, little sificnc could be attached
to this result. The test was repeated three weeks later
and the result was within normal limits.

Radiographic examination of the chest was normal.
Three days after a transfusion of three pints of blood,

a blood count showed: Hb. 82%; klcocytes, 11,000.
Slight anisocytosis and polychromasia were reported.
The direct and indirect Coombs tests were negative.
Total serum proteins were 6 2% (serum albumin, 4 7%
and globulin, 1 -5%). The serum bilirubin was 1- 5.
mg %.
A bone marrow biopsy on February 22, revealed a

normobasic hyperplasia. The picture was character-
istic of a post-haemorrhagic or acute haemolytic anaemia
followed by a brisk marrow response. There was no
evidence of ekaia (Dr. H I. Winner).
No cold agglutim were detected in the serunmL
Following the initial transfusion there was no further

acute haemolysis, and the temperature became normal
five days after admiss When last reviecd, two
months after the onset of the illness, the patient was well.

Case 4. Linda P., agd I year 10 months, was
admitted to The Hospital for Sick Children, Great
Ormond Street, on March 5, 1946, under the care of
Dr. Donald Paterson.
The patent was well until two days before admision.

She then developed abdominal pain a ed with
constipation, vomited once, and passed dark urine.
On examination she was a pale, slightly jaundiced,

drowsy child Her temperature was 100° F., pulse
140 and respirations 50. No abnormality was elicited
in the heart or lungs. The liver and spleen were both
just palpable.
A blood coumt performed on admission showed:

Hb. 20%; red cells, 1,410,000; lecocytes, 24,000
( lnphils 340/c, stabs 260/0, lymphocytes 34%,
monocytes 2%); reticuoyte less than 1%. Red cell
fragility began at 0-48% saline conocentration, and was
complete at 0-3%. There was no auto-agglutination in
the cold or at 370 C. The blood culture was sterile.
The serum Wass nn reaction and Kahn test were
negative. Serum bilirubin was 2-3 mg.%; the direct
Van den Bergh reaction was negative.

Sternal marrow biopsy revealed a marked normo-
blastic and pro-erythroblastic raction (Dr. I. A. B.
Cathie).
Rad aphic amintion of the chest was normaL
On April 4, Dr. R. R. Race reported on the patient's

blood: 'The cells are autosenitizd to rabbit anti-
human-serum serum. The group is OIV R'.

The mother's blood was Rh. positive, and no atypical
antibodies were present in her serum.
Two blood transfusions resulted in only temporary

improvement, and three weeks after admission splen-
ectomy was performed by Mr. Charles Donald. No
spleniculi were seen.
Two days after the operation there was a sudden

colapse with marked anemia and jaundice. Repeated
transfusions were given, but the haemolytic process
persisted. The patient died on April 28, one month
after splenectomy.
My thanks are due to Dr. Martin Bodian for his

report on the surgical pathology and post-mortem
finding§:

'The spleen weighed 112 g. with considerable con-
gestion of pulp and reduction of lymphoid tissue.
There was no erythropoiesis or evidence of reticulosis.
A liver biopsy showed a normal appearance apart from
moderate extameduflary erythropoiesis in portal areas.
Post-mortem the body weighed 25 lb. Pallor of
integument and mucous membranes was observed, also
slight jaundice, and cerebral and pulnonary oedema.
The liver was enlarged (860 g., normal, 380 g&). There
were considerable numbers of iron-conining macro-
phages in the sinusoids, and erythropoiesis in portal
areas and in the sinusoids. The bile ducts were patent.
Bile in the gall-bladder contained pigments and
granules. No spleniculi were found. The right femur
contained red bone marrow in the proximal half, but the
distal half was spidl-shaped, containing Slatinous
pale marrow, and there was subperiosteal new bone
formation. The bone marrow was hypocellular, showing
a considerable preponderance of normoblastic cells.
Other viscera gave no apposite information. Our
conclusion was haemolytic anaemia of unknwn
aetiology.'

Case 5. Paul B., aged 3 years 6 months, was admitted
to the Watford and District Peace Memorial Hospital
on June 11, 1947, under the care of Dr. A. White
Franklin.
The patient was well until 10 days before admission,

when he developed a sore throat and loss of appetite.
Two days before admission he was jaundiced, and he
vomited frequently. One day later his urine was
noticed to be dark red. His past health and family
history revealed nothing relevant.
On examintion he was an apathetic, pale and

jaundiced child. No abnormality was detected in the
heart and lungs. The liver was just palpable; there
was no enlargement of the spleen.
A blood count showed: Hb. 48%; red cells, 3,240,000;

reticulocye 2%; keucocyts, 12,000 (neurphils 64%.
lymphocytes 26%).

In the red cell fragility test haemolysis began at 0-4%
saline concentration and was complete at 0-28%. The
blood urea was 53 mg.%. Urine contained 4 g.%
albumin; the deposit showed occasional pus cells,
epithelial cells, epithelial and granular casts; strong
bands of methaemoglobin were seen on spectroscopic
examinution.
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ACUTE IDIOPATHIC HAEMOLYTIC ANAEMIA

No growth of streptococci or diphtheroids was
obtained from a throat swab.
On radiographic examination the long bones appeared

normal.
In two days the haemoglobin value fell to 260o.

T'he reti were tlen 4%, the platelets 500,000,
leucocytes 39,500, and a blood smear showed aniso-
cytosis, potkilocytosis and polychronasia The Coombs
test was negative.

In spite of daily blood transfusions haemolysis con-
tinued. The haemoglobin value reained low until
the fifth day when it rose to 56%, when the reticulocytes
were 45°,. Thereafter, the urine was free from
haemoglobin, and no further transfusion was required.

Tlhe serum Wassermann reaction and Kahn test
performed on June 18 were positive. The tests were
repeated one week later and were then negative. The
sera of the parents gave negative results.
A pyrexia of 100 to 101 F. resolved after two weeks.

The patient was discharged on July I when the haemo-
globin had risen to 88%. He was well, and there had
been no recurrence of the illness when seen two months
later and again in May, 1951.

Review of the lterawe and Diion
In a comprehensive article on acute acquired

haemolytic a Dameshek and Schwartz (1940)
referred to 100 cases of the idiopathic type reported
by 80 diffierent observers from 1907 to 1940.

Atkinson (1940) reviewed the literature up to
1938 and discovered 59 cases of 'Lederer's
anaemia ', 30 of which ocurd in children.

Since 1940, 107 cases have been published, 68 of
the patients being adults, and 32 children, 14
below the age of 1 year. In seven, the age was not
given. The youngest patient affected was 6 weeks
of age (Schoo, 1944); the oldest was a man of 77
years (Altschule and Gilligan, 1941).

It is evident that the disease may be met with at
any age, but that the maximum incidence is during
the first decade. Fifty per cent. of the adult cases
recorded in the literature occurred in the third and
fifth decades.
Sex Incce. There was a slight prepon-

derance of males in the proportion of 56 to 42.
In nine the sex was not stated. Of the 32 children,
however, 23 were males and nine females; a similar
preponderance of the male sex in this age group
was also noted by Atkinson (1940).

Seasonal Icidence. A possible allergic aetiology
has been cited by some observers, one of whom
(Batistoni, 1946) employed intradermal peptone
injections in the treatment of a case. Hay fever
as a concomitant symptom was reported by Mason
(1942) in a girl of 15 years. In a review of 60
cases in which the date of onset of the disease was
published, there was no significant variation in
incidence during any season of the year.

N _.. . Of 101 cases in which urine
examination was mentioned, haemoglobinuria was
present in 25, and 12 of these were children. One
report (Stats, 1943) drew attention to the favourable
prognosis in cases exhibiting haemoglobinuria
Indeed, 22 of the above 25 cases recovered, and seven
of these made a spontaneous recovery without
intravenous blood transfsion or splenectomy.
The common occurrence of the symptom in

children was alluded to by Atkinson (1940) and by
Dameshek and Schwartz (1940). It was present
in three of the cases reported here, all of which
recovered.

Hepato_*momegbly. Splenic enlargement is by
no means a constant feature of the disease. It was
absent in Cases 2, 3 and 5, slight in Case 4, and only
temporarily present following a transfusion in
Case 1. Of 81 cases in the literature in which the
condition of the spleen was described, enlargement
was present in 52. In 30 cases there was
enlargement of the liver.

Auoagd _mo This has been defind as the
agglutination of a patient's red cells by his own
serum, due to the presence of an agglutinn in the
serum and a corresponding agglutinogen in the
cells.

Despite the fact that Widal (1907) claimed this
phenomenon to be constant and of diagnostic
value in 'acquired haemolytic icterus', it escaped
notice in the literature from 1914 until Davidson's
paper in 1932. In 1936 Paterson and Smith
published a case in which auto-agglutination
occurred; it was also mentioned in the child
described by Giordano and Blum (1937), and in
one of the cases published by Greenwald (1938).
Renner (1947) found 115 cases of acute haemolytic

anaemia of unknown aetiology on record in the
literature, and the presence of auto-agglutinins was
reported in 18, or 16%. He also listed 10 cases of
acquired haemolytic anaemia associated with
auto-aggutinins active at body temperature. The
occurrence of the phenomenon at this temperature
must be regarded as pathological. As Renner
remarked, it was difficult to escape the conclusion
that the agglutnins were responsible for red cell
destuction in vivo, particularly as auto-agglutination
had been found hitherto in connexion with haemo-
lytic anaemias only (Lubinski, 1946). Kuhns and
Wagley (1949) supported this hypothesis, and
suggested that the auto-agglutination in their case
contributed to intravascular thrombosis, and that
both factors may have produced erythrostasis and
further increase in blood destruction.
The association of auto-agglutination at 37° C,

haemolytic anaeia, and multiple thromboses in
18
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ARCHIVES OF DISEASE IN CHILDHOOD

superficial leg veins and splenic vessels was noted
by Young and Lawrence (1946) and by Renner
(1947).
Of the five cases reported here, auto-agglutination

at 37° C was present in Cases 1 and 2, it was absent
in Cases 3 and 4, and was not tested for in Case 5.
In Case I it was associated with a phenomenon
suggestive of intravascular agglutination.
During the past ten years tests have been per-

formed for auto-agglutinins in 38 recorded cases of
acute haemolytic anaemia of idiopathic type.
These were positive in 28, and in 10 the agglutinins
were active at body temperature (Wiener, Reisner
and Kalkstein, 1942; Evans, 1943; Lubinski,
1946; Renner and McShane, 1947; Ellis,
Wollenman and Stetson, 1948; Tischendorf, Frank
and Punin, 1948; Dacie, 1949; Kuhns and Wagley,
1949; Carter, Armstrong and Sydenstricker,
1949).
The sigificnce of auto-agglutination as a primary

aetiological factor in haemolytic anaemia has been
disputed by Wiener (1942), who stated that it was a
symptom and a result of the disease rather than the
cause. A similar view was also held by Lubinski
(1946), who considered that it was a test-tube
reaction only, that it might be compared with the
Weil-Felix reaction and the Paul-Bunnell test,
and that its main importance lay in the fact that it
was a source of error in blood grouping.

Haemolysins. These were first described by
Chauffard and Troisier in 1908 and their occurrence
in cases published in the literature was reviewed by
Dameshek and Schwartz in 1940. The isohaemo-
lysins found in the sera of two of their own cases
were thought to bear some aetiological relationship
to the haemolytic state; tests for autohaemolysins
were not performed.
As the result of studies in the differentiation of

acquired and congenital haemolytic anaemia,
Neber and Dameshek (1947) affimed that the
acquired type was due to the action of a circulating
autohaemolysin on the patient's red cells. It was
present in the cases described by Currie (1944),
Ellis et al. (1948), Dacie (1949) and possibly also
by Reisner and Kalkstein (1942). In four of these
auto-agglutinins were also found.

Since 1940, of 26 cases tested, isohaemolysins
were detected in only two (Haydon, 1941; Dacie,
1949).
The Coombs, Mownt and Race Test. It was

first observed by Boorman, Dodd and Loutit
(1946) that the red cells of patients with acquired
haemolytic anaemia give a positive direct Coombs
test, and that this test could be used to differentiate
the acquired from the congenital type of haemolytic

anaemia. They described five cases in which the
test was positive: (1) a Marchiafava-Micheli syn-
drome, (2) and (3) refractory anaemia with signs
indicative ofcomplicating haemolysis, (4) haemolytic
anaemia secondary to malignant haemangiomata of
liver and spleen and (5) chronic acquired haemolytic
anaemia. This finding has since been confirmed
by Evans and Duane (1949), who described a
positive test in nine cases of acquired haemolytic
anaemia, by Neber and Dameshek (1947) in one
case, and by Kidd (1949) in six cases. There are
in the literature an additional 14 references to cases
of the acute idiopathic type of acquired haemolytic
anaemia in which the Coombs test was positive
(Denys and Van den Broucke, 1947, one case;
Dacie, 1949, one case; Singer and Motulsky, 1949,
seven cases; Selwyn and Hackett, 1949, two cases;
Herweg, 1949, 2 cases; Piney, 1950, one case).
The test was performed on the five cases reported
here. In three it was positive (Nos. 1, 2 and 4)
and a positive result persisted after resolution of the
haemolytic process up to six weeks in Case 1 and
seven weeks in Case 2, at which time the test had
become negative. In Cases 3 and 5, however, a
negative result was obtained. Such a finding must
therefore not be taken to discountenance a diagnosis
of acquired haemolytic anaemia. The latter view
is corroborated by the work of Wright, Dodd,
Bouroncle, Doan and Zollinger (1951). These
authors reported that in 10 out of 58 cases of
acquired haemolytic anaemia the Coombs test was
negative, and a positive result was obtained in
eight out of 25 cases of the congenital type. Singer
et al. (1949) made a similar observation and stated
that the value of the test in the differentiation of
acquired and congenital haemolytic anaemia was
thus diminished.
Wasserinn Reaction A positive Wassermann

reaction in association with auto-agglutination in
acute acquired haemolytic anaemia has been
reported by various authors, one of whom, Lubinski
(1946), sugted that there might be a common
antigen for both these phenomena. The antigen
for the Wassermann reaction consisted of lipid and
protein, and, the author stated, that for the auto-
agglutinins might be composed of a substance
derived from protozoa, virus or toxic agents, and
of some part of the red cells, one delivering the
lipid and the other the protein. Both Wassermann
reaction and Kahn tests were temporarily positive
in Case 5 reported here.

Prognosis and Treatment. The treatment and
outcome of cases culled from the literature since
1940 are illustrated in Table 1, and compared with
the findings of other authors.
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ACUTE IDIOPATHIC HAEMOLYTIC ANAEMIA
TABE I

COPARBN oF RECOVERY RAn. wrrs MErHoD oF TATENr

All Cases Group 1* Group 2t Group 3:

Cases Recovered Cases Recovered Cases Recovered Cases Recovered

Cases pubished (1940-1950) 94 72 13 12 41 32 40 28
total (77 ) (92,/%) (78%) (70 ")
32 29 7 7 21 18 4 4

children (91-x) (85,X,)
62 43 6 5 20 14 36 24

adults (69 ) (70%) (67%)
Dameshek and Schwartz 106 83 24 13 49 45 33 - 25

(1907-1940) (78%) (54%) (92%) (76%)

Carter et al. (1949) 67 53 3 2 24 24 40 27
(79x) (100%1) (68%)

* Group I No treatment, or one or more of the following: subcutaneous, intramuscular, or intraperitoneal blood, liver extract, iron,
vegetarian diet

+ Group 2. Blood transfusion only.
Group 3. Blood transfusion and splenectomy.

Of a total of 94 cases of all ages, 77o0 recovered.
Only three fatal cases were recorded in children,
indicating a 91 °h recovery rate. Atkinson, in
1940, quoted a similar figure. A less favourable
prognosis, however, must be tendered in adults,
in whom the recovery rate was 69%/o. Dameshek
and Schwartz (1940), in reviewing the literature up
to 1940, found 106 cases and of these, 78%
recovered. Approximately the same percentage
was derived from a review of 67 cases collected by
Carter et al. (1949).

In discussing treatment of the disease, the cases
have been divided into three groups:
GROUP 1. Spontaneous recovery occurred in

some (Roelsen and Ohlsen, 1945; Molinari
Tosatti, 1945), and in others, recovery followed
treatment with a vegetarian diet (Malten, 1940),
liver extract (Hanssen, 1943; Canali, 1942), iron
and liver extract (Smeenk, 1940), penicillin injections
(Stefanutti, 1947), subcutaneous injections of blood
(Schoo, 1944, two cases), intramuscular blood
(Meier, 1943, two cases), intramuscular, intra-
peritoneal heparinized blood and vitamin K
(Sterner, 1941). In all these 12 cases neither
intravenous transfusion nor splenectomy was
performed.
GROUP 2. The greater proportion of cases

however required either one or more transfusions.
Whole blood was usually employed, but Beard
(1944) emphasized the value of plasma. An anti-
haemolytic factor in normal human plasma was
demonstrated by Josephs (1938), and two recoveries
were reported by Gasser (1945) after plasma
transfusions.

It was considered by most authors, however, that
the disease was self-limiting, and that haemolysis
was not directly influenced by blood transfusion.
Many spontaneous cures were recorded (Currie,

1944; Parsons and Hawksley, 1933), and these
probably coincided with the resolution of a primary
unidentified lesion or metabolic disturbance (Loutit
and Mollison, 1946).

Transfusion merely maintains a safe haemoglobin
level while haemolysis continues. The duration
of haemolysis varied from approximately four days
in Cases 1, 2 and 3, to nine days in Case 5, and the
number of transfusions necessary to correct the
anaemia varied accordingly. Replacement trans-
fusion employing 30 pints of blood was used in
one case (Piney, 1950) with temporary good effect.
GROUP 3. With continuing haemolysis, splen-

ectomy may cause a remission in some cases.
Dameshek and Schwartz (1940) believe that the
operation should be performed if three, or at most
four, transfusions have not proved effective in
controlling the disease. They stated that 100%
mortality resulted from so-called expectant treat-
ment. Dacie (1948) and Evans and Duane (1949),
also advocated splenectomy, affirming that it
offered the only hope of a real remission in the
majority of patients.
The efficacy of this line of therapy was variable,

and a group of cases occurred in which neither
transfusion nor splenectomy was of any value in
terminating haemolysis. Of 40 cases in which
splenectomy was performed, 12 died. A similar
mortality rate was reported by Carter et al. (1949),
50% of the deaths resulting from post-operative
complications. In the cases recorded by Dameshek
(1943), 50% of the fatalities were due to continuing
haemolysis, and this was also responsible in Case 4
reported here, the patient dying one month following
splenectomy despite repeated transfusions. Dis-
couraging results have been reported by Thompson
(1936), Dyke and Young (1938) and Haydon (1941).
From Table 1 it is evident that in 90 patients
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228 ARCHIVES OF DISEASE IN CHILDHOOD

receiving intravenous transfusion alone the survival
rate was 86 %; while of 73 who underwent
splenectomy 72°,' recovered. It may be concluded
that operative treatment is of value for those
patients in whom continued transfusion is no longer
practicable.
Many cases have been published in which

recovery followed repeated transfusions and in
which splenectomy was not performed (Kettner,
1947; Ellis et al., 1948; Buch, 1948; Selwyn and
Hackett, 1949; Herweg, 1949). In one (Loutit
and Mollison, 1946) the patient declined operation
and subsequently recovered.
Encouraging reports have recently appeared

regarding the use of A.C.T.H. in the treatment of
acquired haemolytic anaemia. Improvement
followed in five cases (Gardner, 1950; Dameshek,
1950), and recovery in one case (Davidson, Duthie,
Girdwood and Sinclair, 1951), a dose of 100 mg.
daily for 10 days being employed in the latter.
Little or no response resulted from this therapy
in two cases of congenital haemolytic anaemia.

Aetiology. Although auto-agglutinins or auto-
haemolysins may explain the mechanism of the
anaemia in some cases, the primary cause or
stimulus to the production of these antibodies
remains an enigma. One theory advanced by
Lubinski (1946) was that the antigen for auto-
agglutinins might be composed of a substance
derived from protozoa, toxic agents or viruses,
and of some part of the red cells. Another
(Mendell, Meranze and Meranze, 1936) proposed
that a circulating toxin was perhaps the aetiological
factor suggested by the presence of degenerative
granules within a large number of the granulo-
cytes.

Erythrophagocytosis by monocytes in the peri-
pheral blood was reported by Landolt (1946) and
by Hargraves, Herrell and Pearman (1941).

In Cases 1 and 2 the patients had been in contact
with respiratory infections of probable virus origin,
and both had symptoms of upper respiratory tract
infection. Chest radiographs revealed no abnor-
mality, but virus infection was a possible aetiological
factor in these two instances.

Smary
The diagnostic criteria of acute idiopathic

haemolytic anaemia are defined.
Five cases of the disease occurring in children

are reported, two of which showed auto-agglutination
at body temperature.
One hundred and seven case reports published

since 1940 are analysed, and the literature reviewed,
with particular reference to cases in children.

The significance of auto-agglutination at 37' C
is discussed, and references to 10 cases of this
disease showing the phenomenon are given.
A negative Coombs test in two cases is reported,

and the value of the test in differentiating the
congenital and acquired types of haemolytic
anaemia is discussed.
A recovery rate of 900,% is to be expected in

children, and 700" in adults.
Spontaneous recovery may occur but most

patients require transfusion. A proportion of those
exhibiting continuing haemolysis in whom trans-
fusion is no longer practicable may show a
remission following splenectomy.
The aetiology of the disease is briefly discussed.

I wish to thank Dr. W. G. Wyllie for his encourage-
ment, advice and permission to publish Cases 1, 2 and 3.
My thanks are also due to Dr. I. A. B. Cathie for his
helpful criticism, and to Dr. Donald Paterson and Dr.
A. White Franklin for allowing me to publish Cases 4
and 5 respectively.
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