
PRIMARY NONFAMILIAL HEMOLYTIC ANEMIA

By J. M. STICKNEY, M.D., AND FRANK J. HECK, M.D.

A LTHOUGH patients with hemolytic anemia are not numerous, they continue

to be a problem of special interest and great difficulty. In the majority of cases

the disease is of the familial or congenital type. The commonly accepted criteria for

the diagnosis of congenital hemolytic anemia include the presence of a microsphero-

cytic blood picture with an increase in signs of regenerative activity, increased

fragility of the erythrocytes in varying concentrations of hypotonic saline solu-

tion, splenomegaly, an elevated value for indirect serum bilirubin with an in-

creased excretion of fecal urobilinogen, and a history of anemia, icterus, spleno-

megaly or increased fragility of erythrocytes in other members of the patient’s

family.

In the differential diagnosis of the different types of hemolytic anemia, the ques-

tion not infrequently arises as to whether an individual instance of the disease

should be regarded as belonging to the congenital or familial type or to the ac-

quired type. As Watson pointed out, there has been a tendency to regard all in-

stances of ‘ ‘primary hemolytic jaundice as of familial or congenital type. ‘ ‘ There

are, however, no clear-cut criteria to which all writers on the subject agree. In

some cases in which the family history is negative but other criteria are present,

the disease is classified as acquired. It must be admitted that a negative family

history is not a definite indication that the disease is of the acquired type since

actual investigation of close relatives may reveal such changes as increased fragility

of the erythrocytes in the absence of other findings.

In the years 1942. through 1946, at the Mayo Clinic, splenectomy was performed

in 2.2. cases of hemolytic anemia in which no positive family history could be ob-

tamed. These 2.2. cases are the object of our special interest.* As far as could be de-

termined, the hemolytic syndrome in these cases was not secondary to any toxic,

infectious or poisonous agent and was not symptomatic and part of a primary dis-

ease such as lymphoblastoma, leukemia or hepatic cirrhosis.

We have divided these cases into two groups which happen to be equal in

number. In the first group, either microspherocytosis or increased fragility of the

erythrocytes or both were found. In the second group, such evidence was not pres-

ent. The groups are summarized in tables i and 2..

REPORT OF SELECTED CASES

Case 3. The patient was a married woman, aged 35. There was no family history of anemia, jaundice

or splenomcgaly. In November, 1940 she complained of weakness and malaise. She was yellowish and was

found to be anemic. On March 10, 1941, the erythrocytes numbered 790,000 and the leukocytes num-

bered 77,750 per cubic millimeter of blood. Many transfusions were given over a period of one month with

moderate benefit. Physical examination disclosed that the spleen was enlarged and extended about i4

inches below the costal margin.

From the Division of Medicine, Mayo Clinic, Rochester, Minnesota.
* In the years 2942. through 1946, a diagnosis of congenital hemolytic icterus was made in ii� cases at

the Mayo Clinic. Splenectomy was performed in approximately �o of these cases.
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When she was admitted to the hospital on May i, 1941, the hemoglobin value was II.o5 Gm. per 100

cc., the erythrocyte count was 3,140,000, the leukocyte count was 7,500 and the reticulocytes numbered

17.6 per cent. Examination of a blood smear showed the picture of congenital hemolytic icterus (micro-

spherocytosis). The serum bilirubin value (indirect reaction) was 0.9 mg. per 100 cc. of serum. The brom-

sulfalein test for liver function did not show any retention of the dye. The fragility of the erythrocytes

was normal; initial hemolysis occurred at a concentration of sodium chloride of 0.44 per cent with corn-

plete hemolysis at 0.32. per cent. Splenectomy was performed May �, 1941; the spleen weighed 310 Gm.

The patient had a stormy convalescence but was dismissedjune a.i, 1941, without having been given any

transfusion. At that time, the hemoglobin value was io.6 Gm. and the erythrocy e count was 3,700,000.

TABLE I .-Hemolytic Anemia with Significant Microspherocytosis

Before spleneclomy After splenectomy

. Hemo- Erythrocytes
Case Age .Ses globin, . Retic- ii Time . Erythro-

Gm. . ulo- � � fol- emog 0 in, cytes, No. Result
� per � per cu. Fragility’ cytes stones lowed per �0O cc. per cu.mm.

100cc. mm.

yrs. % % mos.

I a.6 F 3.� 1,390,0000.46-0.38 2.5 0 13 4,100,000 Improvement

2. 30 F 6.o 1,530,0000.50-0.38 6a. 0 30 4,000,000 Excellent

3 35 F ii.o 3,140,0000.44-0.32. i8 + ‘a. 8.3Gm. 2.740,000 Poort

4 39 F 8.4 2.52.0,0000.50-0.38 �i + ‘ io.8 Gm. 4,52.0,000 Improvement

5 39 F 8.3 L,7I0,000�0.46-0.32. 32. 0 9 84% 3,537,000 Excellent

6 � F 8.4 L,900,000�0.46-0.36 2.4 + a.6 88% Excellent

7 59 F 6.3 3,850,000�0.48-0.36 3 0 12. 12.5 Gm. 3,850,000 Excellent

8 6o M 6.8 L,000,000�0.50-0.34 37 0 2.4 90% 5,000,000 Excellent

9 6i F 4.� 1,640,0000.66-0.40 40 0 4 13.6 Gm. 3,760,000 Excellentt

10 � 6� F 6.o 1,5l0,o0o�o.5o-o.36 0 Died 8th post-

operative

day. Trans-

fusion reac-

� action

II 74 M� � I,I50,000�0.50-0.36 2.7 0 2.4 6o% a.,8oo,ooo Fair

* In hypotonic solution of sodium chloride.

t Reported in detail in text.

When the patient returned to the clinic on August ii, 1941, the hemoglobin value was io.6 Gm., the

erythrocyte count was 3,430,000 and the reticulocytes numbered 6.� percent. On S:ptember 19, 1941, the

hemoglobin value was io Gm., the erythrocyte count was a.,6io,ooo and the r:ticulocytes numbered 2.4.2.

per cent. The fragility of the erythrocytes had increased; initial hemolysis occurred at o.5 per cent and

was complete at 0.36 per cent. On May 9, 1942., the hemoglobin value was 8.3 Gm., the erythrocyte

count was 2,740,000 and the reticulocytes numbered a.8.8 per cent. The value for the indirect serum bili-

rubin was i .8 mg. Examination of blood smears revealed typical microspherocytosis and increased re-

generation of erythrocytes.

In a letter dated February 7, 1945, the patient stated that her hernatologic picture was about the same

as it had been before splenectomy was performed.

Case 3 illustrates the failure of splenectomy to relieve the anemia. Of interest in

this case are the presence of normal fragility prior to splenectomy and an increase

in fragility after removal of the spleen. Despite the absence of a family history of

hemolytic anemia in this case, the blood picture was considered “typically that of

hemolytic icterus” by several observers.

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/3/4/431/574264/431.pdf by guest on 19 M

ay 2023



Case Age Sex

Before splenecto,ny

Hemo-
globin,

Gm.
per

100cc.

Erythrocytes

No. per Cu.
Fragility’

mm.

Gall-
stones

After splenectomy

Retic-
ulo-
cytes

2,770,000 0.40-0.2.8 13

Erythro-
Hemoglobin, cytes, no.,

per 100 cc. per cu.mm.

5.8Gm. 2,380,0000F 8.i

M 10.3

F 4.3
F 8.8

F 11.9

M 6.3
F �i.6

)rs.

4

‘3

‘9
2.1

2.4

33

34

40

46

54

59

12.

13

‘4
15

x6

‘7

z8

‘9

2.0

2.1

2.2.

+
0

0

+

I0

40

32.

‘7
12.

Time
fol.

lowed

mos.

2.4

2.4

12.

2.3

4

40

i8

4

I

12.

4

F

+

2., 980,000

3,750,000

4, 110,000

3,400,000

4.9

,o.6Gm.

78%

13.8Gm.

14.8 Gm.

78%

11.0Gm.

Result

Poor. Ex-

plored for

accessory

spleen

Poort

Excellent

Excellentt

Improvement

Excellent�

Fair. One

episode of

jaundice

Died of intes-

tinal ob-

struction

Unknown

Excellent

Died of serum

hepatitis

30

F
F

F

8.,

5.5

4.7

3
30

3’

+

+
0

11.05 Gm. 4,92.0,000

12..9Gm. 4,050,000

10.2Gm. 4,000,000

* In hypotonic solution of sodium chloride.

t Reported in detail in text.

� Course following splenectomy reported through courtesy of Dr. C. J. Watson.
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Case p. A married woman, aged 6i, came to the clinic on December 3, 1946. She had been perfectly
well until the previous summer, when she had noted a loss of strength and loss of appetite. In the fall of

1946, she had become very thirsty. On October 31, she had been admitted to a hospital because of diabetic

coma. The blood sugar value was 310 mg. per 100 cc. The presence of diabetes had not been recognized
previously. Hernatologic examination had disclosed severe anemia; the hemoglobin value had been found

to be 5.6 Gm. She had not been jaundiced previously and there was no family history of anemia, jaundice

or splenomegaly. The diabetes had been controlled by dietary measures and by the administration of

insulin. She had received eight transfusions of blood, �oo cc. at each transfusion. The last transfusion had

TABLE a..-Hemolytic Anemia without Significant Microspbcroeytosis

been administered on November 2.9. Despite the lack of clinical evidence of transfusion reactions, the

anemia had not improved.

When the patient came to the clinic on December 3, the hemoglobin value was 4.9 Gm., the erythro-

cyte count was 1,640,000 and the leukocyte count was xx,ioo. Examination disclosed moderate icterus.

The spleen was greatly enlarged and extended downward to the crest of the ilium. Examination of blood

smears disclosed marked microspherocytosis, very active regeneration of erythrocytes, and 40 per cent

reticulocytes. The serum bilirubin values were 1.4 mg. direct and 3.� mg. indirect. A fragility test showed

initial hemolysis at o.66 per cent and complete hemolysis at 0.36 per cent. The bromsulfalein test for liver

function did not disclose any dye retention. During the firstforty-eight hours in the hospital, the average

amount of fecal urobilinogen excreted each twenty-four hours was 4,800mg.; during the next forty-eight

hours, this averaged i,a.a.omg. No irregular agglutinins were demonstrable.

The diabetes was carefully controlled. Splenectomy was performed on December 23. The spleen
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434 PRIMARY NONFAMILIAL HEMOLYTIC ANEMIA

weighed 1,570 Gm. The postoperative convalescence was uneventful and no transfusion of blood was

administered. The amounts of urobilinogen excreted in the feces were as follows: on December 17 and i8,

2.30 mg. per twenty-four hours; on December 19 and a.o, 8� mg. per twenty-four hours; on December a.i

and a.a., � mg. per twenty-four hours.

On December 2.3, the value for the indirect serum bilirubin was o.6 mg. When the patient was dismissed

on January 4. 1947, the hemoglobin value was 8.7 Gm. and the erythrocytes numbered 2.,900,coo.

In a letter dated March 17, 1947, the patient stated that her blood picture had improved. The hemo-

globin value was 13 .6 Gm., the erythrocyte count was 3,760,000 and the leukocyte count was i 1,600.

In case 9, which belongs to the microspherocytic group, the result has been cx-

cellent. In this group, the results of splenectomy as a whole were considered good.

In 9 of the ii cases, the patients were women. There was one death in this group

and in one case (case 3) the patient was not improved. In case II the patient was

improved but did not obtain an excellent result.

Case 13. A boy, aged ii, came to the clinicJuly 31, 1942.. He had had intermittent attacks of jaundice

since the age of a., when he had had a febrile illness which had been diagnosed as Malta fever. The or-

dinary contagious diseases of childhood, such as whooping cough, measles and scarlet fever, each had

been followed by jaundice. The jaundice also had occurred after an infection of the upper part of the re-

spiratory tract.

When the patient was examined at the clinic, he was slightly icteric and the spleen could be palpated

2. inches below the costal margin. The hemoglobin value was io.5 Gm., the erythrocyte count was 3,2.70,-

000 with iopercent reticulocytes, and the leukocytecountwas 5,400. Examination ofa blood smear dis-

closed active regeneration of the erythrocytes but no microspherocytosis. The indirect serum bilirubin

value was � mg. and the bromsulfalein test for liver function disclosed no dye retention. The fragility

of the erythrocytes was normal. It was felt that the patient had hemolytic anemia of an acquired type.

Splenectomy was advised.

The patient returned to the clinic May a.�, 1944. In August, ‘943, he had had an attack of epigastric

pain. He had been markedly jaundiced and his temperature had reached 1o3#{176}F.After ten days he had made

a rapid recovery. Examination disclosed hematologic findings as they were at the time of the patient’s

first visit to the clinic with the exception that the indirect serum bilirubin value was 5 .5 mg. Splenectomy

was performed on May 2.9. The spleen weighed a.66 Gm. When the patient was dismissed, the value for

the hemoglobin and the erythrocyte and leukocyte counts were the same as they had been when the pa-

tient came to the clinic but the indirect serum bilirubin value had dropped to o.5 mg.

He returned to the clinic July 19, 1944, because of an attack of pain in the upper part of the abdomen

and jaundice. At this time, the hemoglobin value was 12.3 Gm., the erythrocyte count was 3,880,000 and

the leukocyte count was ,i,8oo. Macrocytosis of the erythrocytes was observed for the first time. No

change in the hematologic findings was observed when the patient was seen again on August 8, 1946.

Attacks of jaundice had continued to occur. The patient’s growth has continued in an apparently normal

manner.

Case ij. A married woman, aged ii, came to the clinic April a.o, 1945. InJanuary, 1944, she had had

a miscarriage at the fourth month of pregnancy. During the pregnancy, her parents had thought that she

had appeared yellow. After the miscarriage, she had lost weight and had become very weak. She had

been treated for anemia. There was no family history of hemolytic anemia. Serologic tests for syphilis on

both the blood and spinal fluid had been strongly positive, and antisyphilitic treatment had been admin-

istered intramuscularly. There was no personal or family history of syphilis and the patient denied the

possibility of contact infection. Between March a.7 and April 12., 1945, she was given a total of a.,5oo cc.

of blood in nine transfusions. She had been told that her hemoglobin value was lower after these trans-

fusions than it had been previously.

When she was examined at the clinic, the hemoglobin value was 8.8 Gm., the erythrocyte count was

2,52.0,000 and the leukocyte count was 8,200. Examination of a blood smear revealed a marked increase

in the regeneration of the erythrocytes and a regenerative macrocytosis. There was abundant myeloid
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immaturity but no evidence of microspherocytosis. The indirect serum bilirubin value was i.6 mg. The

fragility test revealed that hemolysis began at 0.44 per cent and was complete at 0.34 per cent. The brom-

sulfalein test disclosed no dye retention. The Kline, Kahn, Hinton and Kolmer serologic tests for syphilis

were negative.

On May a., the hemoglobin value was 4.5 Gm., the erythrocyte count was I,47o,ooo with 32.2. per cent

reticulocytes, and the leukocyte count was 7,500. The amounts of urobilinogen excreted in the feces were

as follows: On May I and a., 894 mg. per twenty-four hours; on May 3 and 4, 642 mg. per twenty-four

hours. A transfusion of �oo cc. of blood was administered on three occasions between May 3 and May 9.

Splenectomy was performed on May 9. The spleen weighed 670 Gm. Another transfusion of blood was

given on May a.i.

The patient was greatly improved when she returned to the clinic for examination on October 2.4,

1945. The hemoglobin value was 12.7 Gm., the erythrocyte count was 4,62.0,000 with 8.6 percent reticu-

locytes and, the leukocyte count was 12,900. In the blood smear there was active regeneration of the

erythrocytes with many macrocytes. The amount of urobilinogen excreted in the feces was determined

for a period offour days. The average amount was 247 mg. per twenty-four hours. The indirect serum bili-

rubin value was 0.45 mg.

On March a.�, 1947, the patient’s family physician informed us that the hemoglobin value was 78 per

cent and that the erythrocyte count was 4,12.0,000.

In the group of cases without significant microspherocytosis, females again pre-

dominated. The higher incidence of this disease among females has also been noted

by Fowler. In this group, the results have not been as good as they were in the

microspherocytic group although the number of cases is not large enough to draw

definite conclusions. However, the results are encouraging enough to warrant fur-

ther trial of splenectomy. A longer period of observation is desirable to determine

how frequently hemolytic episodes may occur after operation.

COMMENT

In recent years several excellent reviews dealing with hemolytic anemia have

appeared.” 2, 7 Watson has classified the hemolytic anemias as microcytic (familial

or congenital) and macrocytic (secondary or acquired). He stated that in all cases

of the acquired type of the disease the erythrocytes are at least slightly larger and

often much larger than the normal. Dameshek and Schwartz and Singer and Dame-

shek, pointed out that in some cases of acquired hemolytic anemia, spherocytosis

and increased hypotonic fragility are present, although a ‘ ‘pseudomacrocytic”

blood picture may be seen. Fowler found that spherocytosis was not consistently

present in a group of cases of acquired hemolytic anemia and that macrocytosis

was more frequently encountered.

All of our cases were examples of primary nonfamilial hemolytic anemia so far

as we could determine. Microspherocytosis was not present in half of these cases

but with one exception (case 13) we could not classify them as cases of macrocytic
anemia. There was a considerable number of macrocytes in some of the smears but

many of them were regenerative or polychromatophilic erythrocytes.

Agglutinins and hemolysins may be etiologic factors in a hemolytic syndrome.

In two of our cases (cases 14 and 2.2.) iso-agglutinins of an abnormal type were

present. In each instance, the patient’s serum agglutinated his own erythrocytes.

In another case (case 4), an Rh negative patient had a high Rh antibody titer due to

previous transfusions of Rh positive blood. Although the blood picture was micro-
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spherocytic, it is possible that this antibody titer may have been the cause of the

hemolytic anemia. In any event, improvement did not occur until splenectomy was

done. At the present time, a more intensive search for irregular agglutinins and

hemolysins is being carried out in certain cases of hemolytic anemia.’

Several authors have emphasized the dangers of severe hemolytic reactions fol-

lowing blood transfusion in hemolytic anemia. In one of our cases (case io), death

was probably due to a hemolytic transfusion reaction after operation. We have not

noted any severe exacerbation of the hemolytic process in the other cases but we

have been impressed with the failure of transfusion to benefit the patient, especially

before splenectomy.

We have found it difficult to correlate the degree of anemia with the severity of

the jaundice. In one case (case 4) as long as the patient was severely jaundiced the

anemia was relatively mild. When the severity of the jaundice decreased, the con-

centration of hemoglobin decreased rapidly. This inverse relationship has been

noted by Watson and Fowler.

In several of our cases bone marrow was examined. A definite hyperplasia of the

normoblastic cells was seen in each instance. No megaloblasts were found.

Although not common, leukopenia and thrombocytopenia may accompany the

anemia. Doan and Wright have recently reported this phenomenon as a panhema-

topenia. In case 14, the number of leukocytes ranged from 3,100 to 5,000 and the

number of thrombocytes from 6�,ooo to 75,000 per cubic millimeter before splenec-

tomy. Both were normal or increased in number after operation.

In a case not included in this series splenectomy was performed for what appeared

to be a primary hemolytic anemia. The blood picture was subsequently that of
chronic myclogenous leukemia. At the time of the original examination, there was

not as much myeloid immaturity as there was in the blood of many of the patients

in the present series. The sternal marrow was hyperplastic and could not be dis-

tihguished from nonleukemic hyperplastic marrow.

Splenectomy may be of definite benefit in symptomatic hemolytic anemia when

the progress of the primary disease is not rapid. Recently, a woman who was 66

years of age came to the clinic because of weakness of six months’ duration. The

hemoglobin value was 8.3 Gm., the erythrocyte count was 1,2.50,000 with i� per

cent reticulocytes. A spleen which weighed 1,115 Gm. was removed and a diagnosis

of follicular lymphoblastoma was made. There were no enlarged lymph nodes. One

year later, the patient, who had regained her good health, returned because of en-

larged axillary and inguinal lymph nodes. The hemoglobin value then was i�

Gm. and the erythrocyte count was 4,150,000. Biopsy of a lymph node confirmed

the previous diagnosis and for the first time roentgen therapy was started. The

splenectomy had relieved the weakness and anemia.

SUMMARY

In our experience, in half of the cases of primary hemolytic anemia in which

there is no family history of anemia, jaundice or splenomegaly, examination of the

blood disclosed microspherocytic erythrocytes and increased fragility of erythro-

cytes. The results of splenectomy in these cases are better than in those in which
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microspherocytosis is absent. True macrocytosis was observed in only one instance.

Females predominated in both groups of cases. Agglutinins and hemolysins have

not appeared to play any significant role in the production of the hemolytic syn-

drome in our cases. We do not feel justified in expressing an opinion as to whether

the microspherocytosis indicates a familial or congenital blood disorder. From a

practical standpoint, it makes no great difference since splenectomy should be con-

sidered seriously in any case of chronic primary hemolytic anemia. It may be of

value in some cases of secondary or symptomatic hemolytic anemia.
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