
CONGENITAL HEMOLYTIC JAUNDICE. THE PATHOGENESIS

OF THE “HEMOLYTIC CRISIS”

By PAUL A. OWREN, M.D.

T HE MOST serious and dramatic complication in congenital hemolytic jaundice

is the occurence of a hemolytic crisis. This manifests itself by a sudden catas-

trophic fall in the hemoglobin and red cell count which in the course of a few days

can produce a critical, sometimes fatal condition in the patient.
The immediate cause of these acute crises is unknown, but most hematologists

seem to be agreed, as far as the pathogenesis is concerned, that the acute anemia

arises because of a sudden greatly increased destruction of the red cells, a view

which is expressed in most of the standard text books and papers on this subject.

(Meulengracht 1918, Lord Dawson of Penn 1931, Heilmeyer 1935, Schulten 1939,

Vaughan 1936, Kracke 1941, Whithy and Britton 1946, Wintrohe 1946, and others.)

The terms “hemolytic crisis,” “hemoclastic crisis” and “crise de deglobulisation”

express this view.

I shall refer later to investigations which show that this generally accepted view

may be erroneous. It will be shown that the anemic crises are not due to increased

hemolysis, but to a sudden cessation in formation of the new red cells because of an

acute aplastic crisis in the blood forming tissue of the bone marrow.

MATERIAL

The investigation covers crises in 6 cases of congenital hemolytic jaundice. The

first 4 cases, which occurred in the members of the same family, were observed in

1942.. The following members of this family became ill within a few days of each

other: (I) An 8 year old girl; (i) her grandfather of 59; (�) her father aged 4o;

(�) her father’s brother aged 38. The fifth case was a man of 2.2. whose family

connections are shown in figure i. This family tree is of special historical and

Clinical interest for the following reasons: 3 members of the second generation had

anemic crises in 189o, io years before Minkowski’s description of congenital

hemolytic jaundice. This incident was described by Koren in 1891 as 3 cases of

acute pernicious anaemia in the same family,” and Torup (1891) suggested that

the anemia was produced by an acute carbon monoxide poisoning. This erroneous

explanation resulted in the subsequent view that carbon monoxide poisoning can

produce marked anemia. The true reason for the incident was given by Holst in

1917. The sixth case in a woman of 2.0, belonged to a third family.

In all 6 cases the disease showed complete accordance with the criteria for

hcmolytic jaundice, which was first described by Minkowski in �oo and Chauffard

in 1907. The patients presented the following characteristics: jaundice without

bilirubin in the urine, anemia, splenomegaly, increased fragility of the red cells
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TABLE 1 -Blood values before and after recove�y from cr:sis :n 6 cases of

congenital hemolytic jaund:ce

Cases . � W.B.C. Tt�romboc. Retics. Fragil- e � Date of examination
nO. � � � it)’

ci)

i 9 8� 86� 4.2.2. 5.300 2.60,000 5.2.

2. (3� 59 6i 2.55 4.600 175.000 14.0

3 0” 40� 78 3.53 7,100 310,000 10.0

4 (3’ 38� 98 4.58 �6oo 2.70,000 4.7

� (31 2.2.F 83 4.06 5,2.00 2.19,000 7.3

6 9� 2.0� 8o� 3.82. 4,700 2.99,000 8.o

6.�

6.8

6.7

6.8

7.1

6.6

I0

i6

14

2.0

i6

12.

4 months after crisis

4 months after crisis

2. months after crisis

8 days before crisis

3 months after crisis

a year before crisis
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to hypotonic saline, increased number of reticulocytes in the blood, spherocytosis

and familial incidence of the disease.

All patients were examined several times after complete recovery from the

crisis, two of them also before onset of the crisis. Representative findings in the

peripheral blood are given in table

8.1844 0.1913

8.1874 8.1878 0.1938 81880 0.1945 8.1992 0.1890 8.1886

Mochi/dre’, Ajlostico’ms 1:90 Pc4cqthemia ApJas�icwsa/:9O Ap/astiurisisM9O
Nothi/dre,� - C/,oIeIiThios�s

8.1901 81903 8.1905 B 907 8.i9io 0.1914 8.1920 0.1921 8.1923 81925 8929 8.1931

Aj�offlwi#{252}s /9n 5plenedosriq/91/ Sp/e�rfomq/9J2 A4rt/osl,c crisis lees

#iothildrv, Nochi/th-en Sp/ei,ectoinq/943

Fio. i. FAMILY TREE OF PATIENT 5, MALE 2.2. YEARS

Aplastic crisis and splenectoms� 1943. Three members of the second generation had crises in 1890.
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0.44

0.72.

0.42.

0.74

0.34

CLINICAL AND HEMATOLOGIC FINDINGS DURING THE COURSE OF THE CRISES

In all 6 cases the crises began quite suddenly with a rise in temperature, cases

2. and 4 having rigors, and case i abdominal pain and vomiting. The temperature

swung irregularly between 38#{176}C. and � C., lasted about ten days and returned

to normal at the same time as the recovery of the blood picture began. Jaundice
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decreased in all cases with the development of the anemia (cf. figs. i, i�, ii), and

the size of the spleen remained unchanged during the course of the crisis, as far as

its size can be determined clinically. These points are emphasized, as the literature

states that the jaundice as well as the size of the spleen increase during the crisis.

Jct
iaid.
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30 3.o
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/0 /0

/6 II 20 22 24 26

DAYS AFTER ONSET OF CRISIS.
FIG. 2.. CASE 4. MALE 38 YEARS. BLOOD AND MARROW FINDINGS

Black, basophilic ervthroblasts; slantlines, polvchromatic ervthroblasts; open,

crythroblasts.

THE ERYTHROPOIETIC FUNCTION

orthochromat ic

The typical hematologic findings during the course of a crisis are given in figure 2.

which gives the blood and marrow findings in case 4, a man aged 38.

Eight days before he became ill, this patient went to the hospital with his father,

case 2., and a full clinical and hematologic examination was made at that time. He

presented all the characteristic signs and symptoms of hemolytic jaundice (cf.

table i), and was told to report for admission to the hospital immediately if he felt

ill. Eight days later he felt cold and chilly, and his temperature started to rise;
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2.34 CONGENITAL HEMOLYTIC JAUNDICE

the following day he reported to the medical ward. In this way we had a unique

chance to collect observations just before the crisis as well as during its develop-

ment. As a rule patients with “hemolytic” crises do not come under observation

before the anemia is fully developed, as it is the anemic symptoms which bring the

patient to the doctor. This fact seems to be the reason that the first phase of the

crisis, the onset of anemia, has not been fully reported until now.

It is evident from figure 2. that the anemic phase is characterized by the following

findings: the hemoglobin and red cell count fall rapidly, and in the course of about

six days are reduced to about half of the original value. The color of the serum

TABLE 1.-Case .�. Number of nucleated cells in bone marrow during crisis

Eight days
before
crisis

Days after onset of crisis

4 6
9 12 14

Erythroblasts,�

Leukoblasts and leucocytes, %.. -

Nucleated cells per Cu. mm . .

Erythroblasts per Cu. mm.

LeukoblaStS and leucocytes per

cu.mm

53.0

47.0

2.70,000

143,000

12.7,000

4.8

95.2.

90,000

4,300

85,700

4.2.

95.8

70,000

1,900

67,Ioo

2.9.0

7! .0

12.5,000

36,000

89,000

8i.o

19.0

380,000

308,000

72.000

6o.o

40.0

2.2.0,000

133,000

87,000

TABLE 3. -Case �. Differential counts of nucleated red cells in bone marrow

Eight days Days after onset of crisis
before _________________________________________________________

crisis 4 6 9 12 14

Erythropoiesis per cent 53 4.8 4.2. 2.8.8 8i.o 6o.�

Proerythroblasts i.8 o.i 0.1 9.7 �..o 1.2.

Macroblasts 12.5 0.5 0.4 14.5 55.! 13.2.

Polychromatic normoblasts 2.3.! 0.4 o.6 1.0 19.0 39.1

Orthochromatic normoblasts. . 4.5 1.0 0.5 0.5 3.9 5.4

Pyknotic normoblasts - a.8 i.6 ii - -

Mitotic normoblasts ia - - 0.9 1.0 1.2.

becomes normal again, and the reticulocytes disappear completely from the
peripheral blood.

The reticulocyte disappearance points to the fact that the anemic phase is accom-

panied by a complete cessation of the erythropoietic function. This is fully con-

firmed by examination of the bone marrow. The upper part of figure 2. illustrates

the number of erythroblasts per Cu. mm. bone marrow. In the anemic phase there

is almost complete aplasia of the erythropoietic tissue as is otherwise seen only

occasionally in aplastic anemia. Remnants only of erythropoietic tissue are found

in this period in the form of a very few stunted normoblasts, and scattered large

characteristic immature cells. At the first sign of recovery we see active formation

from these large cells of proerythroblasts (pronormoblasts) with subsequent de-

velopment to macroblasts (basophilic normoblasts) and later polychromatic and

orthochromatic normoblasts which in the course of a few days increase so that
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they completely dominate the bone marrow picture in an excessively active

proliferation (cf. fig. i). This regeneration is immediately followed by a reticulo-

cyte crisis in the peripheral blood, up to 30 per cent, with a subsequent quick

recovery of the blood picture.

Table 2. illustrates the relative rates of this regeneration. The number of eryth-

roblasts which, during the initial phase of the crisis, are reduced to about 3000

per Cu. mm. bone marrow or 4-5 per cent of the total amount of nucleated cells,

increase rapidly to about 300,000 per cu. mm. or to 8o per cent of the nucleated

cells.

FIG. 3. CASE 4. BONE MARROW $ DAYS BEFORE CRiSIs. THE ERYTHROPOIESIS DOMINATES

THE PICTURE. X 6oo

The qualitative changes during this regeneration as they appear in the dif-

ferential count are given in table 3. From this it is clear that the course of regenera-

tion goes through the normal stages of proerythroblasts and macroblasts to the

hemoglobin containing polychromatic and orthochromatic normoblasts.

The photomicrographs verify this development. Figure 3, which shows the

bone marrow in this patient eight days before crisis, shows a typical and un-

complicated picture of hemolytic jaundice, the erythropoiesis dominating the

picture and the more mature normoblast stages forming the most striking com-

ponent. On the fourth day of the crisis (fig. 4) the picture is completely changed:

the erythroblasts have disappeared and the marrow consists almost exclusively of

leukopoietic tissue, with myelocytes and promyelocytes predominating. On the

sixth day the picture is similar (fig. �).
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FiG. �. CASE 4. SIXTH DAY OF CRISIS

2.36

1
I . ‘�

- ________ t �
FIG. 4. CASE 4. BONE MARROW PKTURE ON THE FOURTH DAY AFTER ONSET OF CRISIS

The erythroblasts have almost completel�- disapp:ared and th� marrow consists almost exclusively of

leukopoietic tissue. X &o.

The picture is similar to fig. 4. X 6oo.
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Fao. 7. CASE 4. TEN�rH DAY OF CRISIS

Further maturation with increasing macroblasts. X 1000.

PAUL A. OWREN 2.37

FIG. 6. CASE 4. NINTH DAY OF CRISIS

The regeneration of proerythroblasts has start�d. X 1000.
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Which cell in this marrow is the origin of regeneration of the red cells? As men-

tioned, preparations from this period show single large cells, 35 tO 40/a lfl diameter

and with a basophilic pro:oplasrn and leptochromatic nuclei. From these cells one

can follow a uniform development to proerythrohlasts (fig. 6) from the ninth day of

the crisis, and (fig. 7) from the ioth day. At this time we find a regeneration of

proerythrohlasts in great quantities, together with a number of macroblasts

(hasophilic normoblasts), but not more mature forirs. There are still no reticulo-

cvtes in the peripheral blood. Figure 8, taken two days later, shows an enormous

increase in normoblasts and a great diminution in the proerytliroblasts. On the

Large increase of normohlast� and decreasing number of proervthrohlasts. X boo.

fourteenth day (fig. 9), we find large nests of polychromatic normoblasts. At this

time the reticulocytes in the peripheral blood were increased to 30 per cent.

It is apparent from these findings that during the development of anemia the

erythropoietic tissue of the bone marrow is in a temporary state of aplasia. The

spontaneous recovery shows that the erythron has a quite fantastic ability to

regenerate.

Figure io shows the course of the crisis in patient number 6, a woman aged 2.0.

The color of the serum diminished and the jaundice disappeared. Reticulocytes

disappeared from both peripheral and sternal blood, and recovery was heralded

by a reticulocyte crisis. The sternal marrow was examined daily in this case, and

showed similar changes as in the previous patient. The differential counts of
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Fio. 10. CASE 6. FEMALE 2.0 YEARS. BLOOD AND MARROW FINDINGS
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FIG 9. CASE 4. FOURTEENTH DAY OF CRISIS

Enormous increase of nornioblasts. Reticulocvtes in peripheral blood 30 per cent.
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2.40 CONGENITAL HEMOLYTIC JAUNDICE

nucleated red cells is given in table 4, and the total number of nucleated red cells

per cu. mm. of bone marrow is illustrated by the columns in figure io. It follows

that the crisis is accompanied by transient aplasia in the erythropoietic tissue as

was demonstrated in the previous patient.

All 6 patients showed corresponding pictures. In table � are given the lowest

blood values observed in the 6 patients during crisis. The reticulocytes disappear,
severe anemia develops, granulocytopenia, and thrombocytopenia and the serum

color is lowered to normal.

TABLE �. -Case 6. Number of nucleated cells and differential counts of nu�leated red cells in

bone marrow during crisis

Erythropoiesispercent...
Leukopoiesispercent....

Nucleated cells in thou-

sands per cu.mm

Proerythroblasts

Macroblasts

Polychromatic normo-

blasts

Orthochromatic normo-

blasts

Pyknotic normoblasts.. - -

Mjtotjc normoblasts

Days after onset of crisis

8

10.3

89.7

107

0.3

1.5

5.5

3.0

9

11.5

88.5

102

0.5

1.0

5.0

5.0

10

10.5

89.5

90

0.5

1.6

4.9

3.5

11

7.5

92.5

115

0.3

2.1

3.1

2.0

12

8.1

91.9

90

0.6

2.5

2.0

3.0

13

15.6

84.4

120

5.5

5.0

0.5

2.5

2.0

0.1

14

41.0

59.0

115

4.6

22.8

9.8

2.5

1.3

15

84.9

15.1

345

2.0

51.5

27.4

2.0

2.0

16

84.6

15.4

256

1.0

17.5

56.4

7.5

2.2

17

61.4

38.6

220

0.3

5.6

38.9

15.3

1.3

19 20

38.3 47.9

61.7 52.1

160 188

0.2 0.4

3.0 8.0

21.0 30.1

13.5 8.6

0.6 0.8

22

44.7

55.3

136

0.1

7.0

18.1

18.9

0.6

26 30 35

49.2 37.0 67.0

50.8 63.0 32.2

284 134 320

0.1 0.5 0.5

11.0 3.8 7.0

16.0 16.0 33.0
�

21.3 l4.2� 24.3

-

0.8� 0.5� 1.0

TA BLE 5.-Tbe lowest blood values observed during crisis

Case No. Sex Age Hgb. R.B1�j. X Retics. W.B.C. Granulo- Thrombocytes

%

a 9 8 30* 1.2.0 0.2. 3,600 1750 8�.ooo 6

2. ci” 59 2.0* 0.98 0.! 4,300 1,400 45.000 6

3 0” 40 2.8* 1.31 0.2.5 4,2.00 1,970 88,000 7

4 ci” 38 36 1.57 0.0 1,800 1,2.00 30,000 5
2.2. 32. 1.32. 0.3 - - (106,000) �

6 9 2.0 2.1* 1.02. 0.0 1,300 760 35,000 6

* Patients treated with transfusions.

Figure ii shows the reticulocyte counts in the 6 patients. On the whole the

curves have the same form in that the reticulocytes disappear during the develop-

ment of the anemia, and by recovery reticulocytosis appears in the peripheral blood

ten to twelve days after the beginning of the crisis.

Another typical feature of the crisis is the diminution of the urobilin in the urine

at the same time as the jaundice disappears, as seen in figure ii from patient

number 2..

Figure i � from patient number �, shows how the serum iron increases to patho-

logic value (in this case to 2.OCY)’ per 100 ml.) during the aplastic phase, subse-

quently to fall quickly. The concentration of uric acid in the blood also was in-
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creased during the period of severe anemia up to io to ii mg./ioo ml. (cf. fig. 13)

and a fall to normal value with recovery.

13

30 Is 1.5

2o 10 I.0

Fio. Ii. CASE 2.. MALE 59

If the patient is suffering from lack of iron during the period of rapid regeneration

of hemoglobin, the iron deficiency may retard the regeneration. Figure 14 from

patient number 6, shows a decrease of serum iron to 3 �-y/ioo ml. The rise of reticu-
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qc3 �

y% mg%

30o 12

250 10

2oo S

150 6

100 4 10

50 2 5

Fio. 13. CASE 5.

h �
�

10

8

150 6

too 4

502

DAYS MTER ONSETOFCRISS

FIG. 14. CASE 6. FEMALE 2.0 YEARS. Low SERUM IRON. SECONDARY RISE OF

RETICULOCYTES FOLLOWING IRON THERAPY
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FIG. 15 (a and b). THE VARIATION IN NUMBER OF LEUCOCYTES AND THROMBOCYTES DURING CRISIS
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2.44 CONGENITAL HEMOLYTIC JAUNDICE

locytes in this case was lower and more prolonged. If iron is given at this stage,

there is a secondary rise of reticulocytes and a more rapid improvement in the

blood picture. The uric acid of the blood showed corresponding changes to those

seen in the previous patient.

THE LEUKOPOIETIC AND THROMBOCYTOPOIETIC FUNCTION

As stated (cf. table �) granulocytopenia and thrombocytopenia occur simul-

taneously with the development of anemia.

TABLE 6.-Case .�. Differential counts of leukopoietic system

8 days
before
crisis

Days after onset of crisis
�__________

4 6 9 12 14

The changes in the number of leucocytes and thrombocytes in the peripheral

blood during the crisis are illustrated in figures i�a and b. In all cases the dif-

ferential counts showed that the aplastic phase was accompanied by a granulo-

cytopenia down to about 1000-2.000 granulocytes per Cu. mm. (cf. table �). The

thrombocytopenia varied from 30 tO 100,000 thrombocytes per cu. mm. In one of

the patients (number 2.) the thrombopenic phase was accompanied by a mild

purpura. The granulocytopenic phase was not accompanied by any aplasia of the

granulocytopoietic tissue. The number of leukoblasts and leukocytes per Cu. mm.

of bone marrow was rather constant during the crisis as shown in table 2. and as

may be calculated from table 4. The differential counts, however, showed a shift

to the left during the granulocytopenic phase, with increasing number of promye-
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PAUL A. OWREN 2.45

locytes and myclocytes and decreasing number of mature forms. This event is

illustratcd in table 6 and points to the fact that the initial phase of the crisis apart

from an erythropoietic aplasia is accompanied by an arrest of maturation of the

leukopoietic tissue. The thrombocytopenia is likely to be explained in a similar

way.

The number of lymphocytes and monocytes did not show any significant varia-

tion during the crises.

The recovery from crisis is heralded by leukocytosis as the first sign of improve-

ment in the condition. The leukocytosis can attain a vaue up to 40,000 leukocytes

per Cu. irm. as in case � (cf fig. isa) and is accompanied by a shift to the left.

A short time after the leukocytosis, an increase of thrombocytes appears, and

finally the reticulocyte crisis occurs. This train of events was constant in all cases,

and seems to bear a relation to the life cycle and rate of maturation of the re-

spective elements of the blood.

A moderate azotemia was constantly found during the anemic phase. The

concentration of blood urea increased to between 6o and 140 mg. per 100 ml., and

dropped to normal quite rapidly when the hemoglobin and red cell count began

to increase.

DISCUSSION

The morphologic changes in the bone marrow which were demonstrated during

crisis, together with the disappearance of the reticulocytes both from the peripheral

and sternal blood, show that during the development of the anemia an acute

aplastic condition is present in the erythropoietic tissue with complete cessation of

the formation of red cells. The spontaneous recovery is characterized by a rapid re-

generation accompanied by a reticulocyte crisis in the peripheral blood.

Can this transient aplasia in the erythropoietic tissue fully explain the develop-

ment and symptoms of the crisis, or is there at the same time an increased hemolysis

as it is usually assumed? As is stated before, there is no positive sign which points

to increased hemolysis; on the contrary, the serum color and urobilinuria both

decrease during the development of anemia. This was a constant finding in all

cases, a condition which quite definitely contradicts the theory that an acute

increase in the hemolytic processes is the reason for the crisis. The finding points

to the fact that the total destruction has a tendency to decrease as the anemia

increases. Thus, the formation of bilirubin is reduced, and the excretory capacity

of the liver is suflicient to eliminate the coloring matter. The theory that jaundice

increases during the crisis does not appear to be founded on objective investiga-

tions, and we believe it to be erroneous.

On the other hand, it is not a difficult matter to show that a sudden cessation

in the formation of red cells in hemolytic jaundice will necessarily cause a rapid

onset of anemia. When blood formation ceases, the rate at which anemia develops

will be dependent on the lifetime of the red cells. Figure i6 shows that red cells

from a patient with congenital hemolytic jaundice transfused to a normal indi-

vidual, have a maximal lifetime of approximately fifteen days, while normal red

cells transfused to a patient with hemolytic jaundice live about 110 - 12.0 days.
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2.46 CONGENITAL HEMOLYTIC JAUNDICE

The test is carried out on another of our patients with compensated anemia, and

the percentage of surviving red cells is determined with the help of Dacie and

Mollison’s (i��) modification of Ashby’s (1919) differential agglutination

technic. The result is in accordance with earlier investigations, among others,

those carried out by Dacie and Mollison (1943). These transfusion experiments

show that the fundamental pathologic disturbance in congenital hemolytic

jaundice is associated with the actual red cells and not with any pathologically

increased destructive function of the spleen or the remaining reticulo-endothelial

system as maintained by Heilmeyer � Bergenheim and F�hraeus (1936) and

others. The determining feature of the short life span of the red cells is their

spherocytic abnormality. There is reason to assume that this lifetime is the same

in the patient as after transfusion to a normal individual.
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FIG. i6. THE SURVIVAL OF ERYTHROCYTES FROM A CASE OF CONGENITAL HEMOLYTIC JAUNDICE, MAN AGED

38, TRANSFUSED TO A NORMAL RECIPIENT, AND THE SURVIVAL OF NORMAL ERTHROCYTES

TRANSFUSED TO THE PATIENT. (FROM OWN INVESTIGATIONS TO BE PUBLISHED.)

If we reckon an average lifetime of fifteen days in hemolytic jaundice, a sudden

cessation in the formation will result in reduction in the number of circulating

red cells to half in approximately seven to eight days, and in their total destruction

in about fifteen days. On inspecting the curve of increasing anemia in figure 2., we

find a similar course, with a reduction of the red cell count to about half in ap-

proximately six days, and if the curve is continued, total destruction in approxi-

mately fifteen days. This curve is an expression of the lifetime of the red cells in

the patient as the formation is at a standstill, and we find that this completely

corresponds to the lifetime of red cells from cases of hemolytic jaundice transfused

to a normal individual (cf. fig. i6).

The development of the anemia, therefore, can be satisfactorily explained by the

deficient blood formation, and there is nothing that points to the fact that these

relapses are accompanied by any increase of the hemolytic or destructive processes.

The remaining symptoms of the crisis also have a natural explanation from this

point of view.
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The increase in serum iron during the aplastic phase is a consequence of deficient

consumption during this period, and the subsequent fall at the same time as the

excessive hemoglobin formation sets in needs no further explanation.

The changes which are demonstrated in the granulocytes explain former in-

congruities on this point. Most hematologists have found leukocytosis as a typical

feature in the symptomatology of the crisis, while others have found leukopenia.

The varying findings are due to the investigations being carried out at different

times during the development of the crisis. It ought to be emphasized further

that the neutrophilic leukocytosis is only an expression of rapid regeneration in

a similar manner, which can be seen after hemorrhages, and in liver therapy in

pernicious anemia. This leukocytosis can not be made to account for any infectious

etiology of the crisis as has been suggested.

The increase in the blood urea which occurs seems to be the result of a failing

kidney function owing to the severe anemia, and the increase in uric acid in the

blood may probably be related to the same disturbance.

Some earlier investigations have shown a very low reticulocyte count during

crisis (Barber 1934, Murray-Lyon 1935), but these findings have not been further

investigated. Lyngar (1941) found in one case, however, signs of reduced cry-

thropoietic tissue in the bone marrow, and indicated a possibility of reduction in

formation of the red cells as a link in the pathogenesis of the crisis. Dameshek

(1941) has reported cases with leukopenia, thrombocytopenia and reticulocyto-

penia during crisis, and discusses these findings in the view of Heilmeyer’s theory

of a sudden splenic hyperactivity as the cause of the hemolytic crisis.

In conclusion, we can say from the investigations reported, that they support

the opinion that congenital hemolytic jaundice is due to an abnormality in the

red cells which makes them less resistant to the destructive function of the normal

reticulo-endothelial system. The lifetime is short and the compensatory new

formation is therefore active.

The crises are due to a sudden cessation in the formation of red cells and a de-

pression of the formation of granulocytes and thrombocytes because of a transitory

acute aplasia in the erythropoietic tissue together with a maturation arrest in the

granulocytopoietic and thrombocytopoietic tissue. The crises ought, therefore,

to be called aplastic crises, and not hemolytic crises.

The releasing factor of this acute aplasia is unknown, but the appearance of

several cases together suggests that they can be produced by some extraneous

reason, possibly infective.

SUMMARY

Six cases of congenital hemolytic jaundice with hemolytic” crises are re-

ported. It is demonstrated that during the development of the anemia an acute

aplastic condition is present in the erythropoietic tissue of the bone marrow with

complete cessation of the formation of red cells. The reticulocytes disappear from

the blood; jaundice, serum bilirubin and urobilinuria decrease to normal values;

and the serum iron increases. This period is further characterized by leukopenia

and thrombocytopenia.
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2.48 CONGENITAL HEMOLYTIC JAUNDICE

The spontaneous recovery is caused by a rapid regeneration of the erythropoietic

tissue resulting in a marked reticulocytosis in the peripheral blood, and there is

also leukocytosis, an increase in thrombocytes and a rapid fall of serum iron.

During the period of severe anemia an increase in the blood urea and uric acid

occurs.

Transfusion experiments revealed an average lifetime of approximately fifteen

days for the red cells in congenital hemolytic jaundice, a fact which fully explains

the development and symptoms of the crisis as a result of cessation in the forma-

tion of red cells.

The findings definitely contradict the theory that an acute increase in the

hemolytic process is the reason for the crisis.

The crisis should be called aplastic and not hemolytic.
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