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Hookworm Infection

To the Editor:

We would like to comment upon the in-

teresting article “Excess Hemolysis in Sub-

jects with Severe Iron Deficiency Anemia

Associated and Nonassociated with Hook-

worm Infection” published in BLOOD 25:73,

1965 by Drs. Layrisse, Linares and Roche.

The authors have beautifully documented

that intestinal blood loss in patients heavily

infected with hookworm does not account

entirely for the loss of red cells from the

vascular compartment, that there is an as-

sociated hemolytic component during the

infection and that the red! cells have a tie-

fect causing early death when transfused to

normal recipients. The authors also conclude

that the excessive hemolysis was a conse-

quence of the iron deficiency anemia and,

“not due to the hookworm infection per

se” We don’t believe these studies have

substantiated the conclusion that in iron

deficiency anemia there is excess hemolysis.

\Ve believe these data support the proposi-

tion that infection, indeed, did provide the

hemolytic phenomenon. The authors showed

that heniolysis persists after deworming ( 90

per cent parasites removed ) while the pa-

tient was still deficient in iron and then

demonstrated normal survival after treat-

ment with iron. It is noted, however, that

there was improvement in red cell survival

soon after deworming. We believe with the

evidence presented one could assume that

between 30 and 60 per cent of the original

pretreatment of abnormal red cells were

available for tagging along with the newly

formed and presumed normal cells capable

of normal survival. The survival curve of

a mixture of old and new cells would show

an increase in the mean life span as in fact

was observed by the authors. The proof for

a double population of cells is lacking here

because the short observation period pre-

eluded this kind of curve analysis. The final

normal survival studies after treatment of

iron deficiency indicated that a full com-

plenient of normal noninjured cells were

available for tagging.

The evidence for an “intrinsic” defect of

the red cells was incomplete if we accept

that this type of defect represents sonie dis-

order built into the cells during their de-

velopmental period. The authors showed

only that the cells were defective anti not

why they were defective. They deman-

strated only that the patient’s cells survived

poorly in autosurvival studies anti in a

normal recipient. The possibility also exists

that the patients’ cells were intrinsically nor-

ma! but had been injureti by a noxious agent

in the sick patients. The proof for an ac-

qiiired or intrinsic defect could he obtained

by the additional measurement of the loss

of normal red cells in the untreated pitient.

Permanently acquired defects of erythro-

cytes have been documented l)y similar

Iliethods in such conditions as pernicious

anemia, lead poisoning, and x-radiation.

The authors also cite three instances of

decreased survival of iron-deficient red

cells in women “after puerperium” ant! pre-

sent this as evidence for iron-deficient he-

molytic disease. This observation should be

controlled using “normal” women to carry

out appropriate cross transfusion tagged-

cell studies initiated at the same time after

delivery. The massive loss of tissue in the
postpartum state would suggest that there

may well be substances elaborated which

also injure red cells.

We agree with the authors that the liter-

attire on red cell survival in iron deficiency

is scarce. Recently Temperley and Sharp’

showed that the iron-deficient cells survived

normally in the circulation of iron-deficient

and normal subjects. Their thirteen cases

were uncomplicated by infection, malig-

nancy, tissue injury, deficiency states anti

conditions known to cause red cell hemol-

ysis. There is need for a critical examina-

tion of the proposition that iron-deficient

cells are more vulnerable to noxious states

than are normal cells.

HENRY E. HAMILTON, Ml).

RAYMOND F. SHEETS, Ml).

University Hospitals

l)epartment of Internal Medicine

University of Iowa

Iowa City, Iowa
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Rebuttal:

We are in receipt of the letter of Drs.

Hamilton and Sheets in which they make

some observations on our article.

\Ve are thankful for the constructive

criticism.

The suggestion of Drs. Hamilton and

Sheets that the red cells of patients with

iron deficiency anemia associated with hook-

worm infection may be injured by agents

issued from the hookworm and that the

reduction of survival depends upon such

injury, rather than on a distortion of the

cells, is interesting but we do not believe it

likely or that it alone explains the situation.

In recent studies, we have observed a re-

duction of red cell survival, measured by

DFP32 in cases with iron deficiency ane-

mia even in the so-called uncomplicated

cases as in hypermenorrhea. It appears in

these cases, that the decrease in the sur-

viva! is related to the morphologic changes

of the erythrocytes, and that survival is

only slightly reduced in cases with hemo-

globin over 10 Gm./100 ml. One of the

cases with hypermenorrhea had a hemo-

globin of 10.5 Gm./100 ml. with an ap-

parent Cr5’ T #{189}of 31 days whereas the
survival measured by DFP:�2 was only 82

days. Other workers, such as Cline and

Berlin ( 1963 ) considered that the Cr5’

method is not reliable for the survival of

red cells because of the individual variation

of the rate of elution; thus it is possible

to overlook slight survival reduction. They

have shown that the Cr5’ method may

yield normal values, while the DFP32 and

glycine C’4 values are actually reduced.

Is it not possible, therefore, that the nor-

ma! red cell survival in iron deficiency

anemia reported by Temperly and Sharp

might have been in fact somewhat reduced

if they had been studied with more reliable

methods?

We have carried out studies in 3 sub-
jects with hookworm and severe iron de-

ficiency anemia treated with iron until the

hemoglobin reached the vicinity of 14

Gm./100 ml. The patient’s red cells were

then tagged with Cr51 and survival and

fecal loss determined. The results are noted
in the table below.

In G. G. we feel that the reduction in

the survival by Cr5’ is explainable from

blood loss.

It appears from this experiment that

normal red cells are not injured by possible

parasitic toxins. We have not yet performed

transfusion of blood, in uncomplicated iron

deficiency anemia subjects, into their own

circulation and into hook-worm-infected

subjects in order to try to confirm whether

red cells are destroyed faster in recipients

with hookworm infection than in the recip-

ients themselves.

MIGUEL LAYRISSE, M.D.

Instituto Venezolano de

Investigaciones CientIficas
Caracas, Venezuela

Rh-Hr Nomenclature

To the Editor:

The table on page 1 13, which conipares

the various nomenclatures for the Rh-Hr

blood types, recently appeared in a review

on “Fundamentals of Immunogenetics” in

Medical Proceedings ( South Africa ) Vol.

10, No. 26, Dec. 26, 1964. However, this

journal is not widely read and is not read-

ily available, and the table is of sufficient

importance to warrant its reproduction in

your journal. To those that assert that

blood group nomenclature is unimportant,

and that, in any case, this matter will be

settled by time, one must respond as follows:

( 1 ) Twenty-five years have passed, which is

time enough. ( 2 ) Time never settles any-

Apparent
T14, Days

Fecal Blood Loss
ml. Blood Day

Worms Recovered
after Study

G. G. 20 22.2 2376

MN. 34 5.1 222

D.M. 26 17.6 1170
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Comparison of the Designations for Phenotype
Currently Used Nomenclatures

Rh1rh in Three

Wiener’s Rh-Hr
Nomenclature Fis her and Race’s C-D-E Notations

Rose nfield’s Numbered
Notations*

Rh1rh 1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

ii.

12.

13.

14.

15.

16.

17.

18.

+++-or+--++,etc.

C+D+E-c+d?e+++-±±

CDe/cde or CDe.cde, etc.

CDe

cde

I CDe/cde
.� CDe/cDe

t� cDe/Cde

CcDee or CDece

CDce

Ccd

DCc

DCe/dce or I)Ce.dce, etc.

DCcee

D-Ccee, Ccd-ee, etc.

CDe/ce. 1)Ce/ce, etc.

CDe/c-e

CdeF/cdef, I)CeF/dcef, etc.

CcDeef, etc.

CcDeefG, etc.

C (A+B+), 1) (A+), E (A-B+),

F(A+) “Shorthand” (sic!) R1r

Rh: 1,2-3,4,5,6,

7,-8,-9,-10,

-11, 12, 13, 14,

15, 16, 17, 18,

19-2021

#{176}These depend on the use of a list of the Rh-Hr blood factors, arranged in a particular

order. Since the exact arrangement of the blood factors is largely a matter of taste and

has no scientific basis, 6 different blood factors could rise to as many as 240 different

systems of notations, while with more than 20 factors, as are known at present, the

number of possibilities becomes astronomical.

thing without help; instead time allows false

information and beliefs to become more

deeply engrained in the literature. Consider,

for example, the predicament of workers in

countries which have not adopted the metric

system for weights and measures; consider

the problems which result from monetary

systems not based on the decimal system;

consider the plight of the poor people try-

ing to learn to read and write in countries

like China and Japan, which have not

adopted an alphabet; and, finally, consider

the plight of those interested in blood

grouping when confronted with tables like

the one shown here on Rh-Hr nomencla-

ture, who when induced to use symbols like

CDe/cde are forcibly being taught a se-

ries of myths, such as that there are six

and only six Rh-Hr blood factors, including

the mythical little d, and that these are in-

herited by triply linked genes, etc.

In 1957, the Committee on Medicolegal

Problems of the American Medical Associa-

tion published a report in which it recom-

mended that in medicolegal reports the orig-

ma! Rh-Hr nomenclature be used exclusive-

ly, and that the C-D-E symbols be dis-

carded. In view of the developments dur-

ing the succeeding 7 years, the time has

now come to extend this recommendation to

clinical work. Obviously, time is impor-

tant-not for waiting, but for action.

A. S. WIENER, M.D.

Department of Forensic Medicine

New York University School of Medicine

New York, N. Y.
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