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Hematology of Sprue
REPORT ON 100 CASES IN PUERTO RICO¥

By R. RODRIGUEZ-MOLINA

From the Department of Clinical Medicine of the School of Tropical Medicine
San Juan, Puerto Rico.

attention to its existence in this country, the sprue syndrome

has occupied a position of distinction in the medical history of
Puerto Rico, and has been the subject of various investigations. Among
those contributions dealing with the hematology of sprue, the works
of Serra* and J. Suarez® merit special attention, as detailed informa-
tion is given concerning the blood picture in 45 and 70 cases of sprue,
respectively. More recent papers by Castle and associates* and R. M.
Sudrez’® also include blood findings in 92 and 35 cases. On the other
hand, an excellent clinical and critical summary covering the litera-
ture® on sprue, dispenses with the blood picture in a few lines, thus
indicating the necessity for more complete hematologic study of the
blood levels which are believed to be indistinguishable from those
found in Addisonian anemia of temperate climates. It seems, there-
fore, that a study of the peripheral blood picture in uncomplicated
sprue would not only be a contribution to the clinical aspects of the
syndrome as found in Puerto Rico, but would offer data for com-
parison to those investigators in northern latitudes who are familiar
with the blood picture in Addison’s anemia.

EVER SINCE 1908, when the late Dr. B. K. Ashford" first called

MATERIAL AND METHODS

The present work consists of an examination of the initial peripheral
blood picture before treatment in individuals of both sexes suffering
from sprue. There were 57 males and 43 females, ranging from 12 to
78 years of age, the mean age for the entire group being 40.14 years.
There were 87 white and 13 colored individuals, among which two
full-blooded negroes are included, the others in the colored group
being mulattoes. The majority of the cases were observed either at the
clinic or in the wards of the University Hospital of the School of
Tropical Medicine, San Juan. As far as we know, 98 persons were
natives of this Island, of either Spanish or colored extraction, and of
the remaining two, one was a male Venezuelan mulatto and the other,

* Received October 14, 1938.
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a Continental American who had resided in Puerto Rico for several
years before the onset of sprue.

Analysis of other clinical data and results of therapy in this group
are to form the subject of a future communication.

The following examinations were made: Enumeration of erythro-
cytes, leukocytes and platelets, and differential white cell counts, in-
cluding study of stained smear; estimation of hemoglobin and determi-
nation of the volume of packed red cells. Mean corpuscular volume,
mean corpuscular hemoglobin and mean corpuscular hemoglobin con-
centration were calculated. Hematologic studies were made from 3 cc.
samples of venous blood within three hours after drawing without
stasis, and rendered incoagulable by the addition of a mixture of dry
potassium and ammonium oxalate (4 mgs. of the former and 6 mgs.
of the latter per 1 cc. of blood). In some cases dry potassium oxalate
(2 mgs. per 1 cc. of blood) was used. In these, to correct the shrinkage
due to the oxalate employed, the volume of packed red cells was multi-
plied by the factor 1.09. The corpuscular counts were made by the
usual technique with certified apparatus. The mean of two corpuscular
counts and of two hemoglobin determinations was recorded for each
case. Smears for differentials and examination of red and white cell
morphology were prepared from capillary blood taken from finger and
stained with Wright’s, Jenner’s or Giemsa’s stain. From one to four
‘hundred white cells were counted. A single Newcomer-Klett hemo-
globinometer with a solid standard was employed so calibrated that
14.5 gms. of hemoglobin per 100 cc. of blood was equivalent to roo
per cent hemoglobin. The diluting fluid of Rees and Ecker was em-
ployed in counting the platelets, and the direct method was followed.

Wintrobe’s hematocrit® was employed to determine the volume of
packed red cells and the most recent morphological classification of the
anemias® presented by this investigator was followed.

In order to ascertain the reliability of the data collected for obtain. -
ing significant constants, the results were subjected to statistical analy-
sis. The arithmetic mean of the distribution, the Standard Deviation

Ee 4/ Z(u — M)* and the Probable Error of the Mean®
N

0.6 o
PEM = + - 1457 were calculated for the erythrocytes,
N

/

V
hemoglobin (grams), volume of packed red cells, mean cell volume,
mean cell hemoglobin, mean cell hemoglobin concentration and -
leukocytes.
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RESULTS

Red Blood Cells and Hemoglobin: The mean erythrocyte count for
the entire group was 2,510,000 + ©0.064 millions per cu.mm., the low-
est and highest counts being 0.84 and 4.47 millions respectively. The
mean hemoglobin for the group was 9.77 &+ 0.23 grams (67.5%) and
the figures ranged from 3.7 grams (26%) to 16.0 grams (110%).

Ninety-five individuals showed a red cell count below four millions,
while in fifty-one only the hemoglobin fell below ro.2 grams (70%).
None of the cases presented normal levels for red cells and hemoglobin.

A macrocytic type of enemia was found in ninety per cent of all
cases; normocytic, in seven per cent; simple microcytic, in one per
cent and hypochromic in two per cent.

The mean corpuscular volume for the group was 119.14 =+ 1.45
cubic microns, which is characteristic of macrocytic anemia, the values
ranging from 70 to 194; the mean corpuscular hemoglobin was 39.94
=+ 0.61 micromicrograms, fluctuating between 19 and 61; the mean
corpuscular hemoglobin concentration was 33.38 = 0.38 per cent,
values ranging from 15 to 45 per cent. The mean volume of packed
red cells amounted to 28.89 = 0.61 cc. with variations between 9.81
and 47.9 cc. per 100 cc. of blood.

Examination of stained smear revealed varying degrees of macro-
cytosis, anisocytosis being more frequently encountered and more
marked than poikilocytosis. Anisocytosis was reported in fifty cases
and poikilocytosis in forty-five. Hypochromia was mentioned in seven-
teen cases. Macrocytes appeared to be the predominating cell type
(ro-18 microns), but microcytes were often observed also (4-6
microns), though in smaller proportions. Bizarre figures were uncom-
mon. Oval macrocytes and erythrocytes were present in most smears.
Polychromatophilia, basophilic stippling, Howell-Jolly bodies and
Cabot’s ring-bodies were encountered in some instances.

Among the nucleated cells, megaloblasts were observed in several
cases. As a rule, when the red cell count fell below two millions,
nucleated cells were most numerous, the most predominating type being
the pronormoblasts; erythroblasts and normoblasts were less in number.

White Blood Cells: In ninety-nine individuals the mean leukocyte
count was 4,960 == 0.144 cells, the values ranging from g50 to g9,8c0
cells per cu.mm. Leukopenia (below 5,000) was present in 56.5 per
cent of the cases. In 43.5 per cent the white cells fell within normal
variations. There were no counts of ten thousands or higher.

Differential leukocyte counts were performed in 82 cases. The mean
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for juvenile neutrophiles (non-segmented) was 10.12 per cent with
fluctuations between zero and forty-six per cent. The segmented
neutrophiles presented a mean of 44.22 per cent with variations of
seventeen and a half to seventy-eight per cent. The mean for eosino-
philes was 6.34 per cent values, ranging from zero to forty-two per cent.
The percentage of eosinophiles was not considered significant because
of accompanying helminth infestations in some individuals. It is our
impression, however, that in the absence of intestinal parasites or other
contributing factors which are known to produce eosinophilia, the per-
centage of these cells is not increased above normal limits in sprue.
The basophiles varied from zero to one and one-half per cent, no cells
being found in 81 per cent of the cases. The lymphocytes ranged from
7 to 77 per cent, the mean being 36.40 per cent. The monocytes
fluctuated from o to 1o per cent, with a mean of 3.01 per cent. In most
instances the leukocytes appeared well stained with distinguishable
features. A striking and frequent observation was the macrocytosis of
all cell types, while anisocytosis, though present, was not marked.

A few promyelocytes and neutrophilic myelocytes were reported in
two cases only. Some of these cells were intensely basophilic and it was
at the time felt that it was very difficult to decide to which type a given
cell belonged.

Neutrophilic metamyelocytes comprised by far the most numerous
cells of the non-segmented group. Some of them showed vacuoles and
the cytoplasm was basophilic. In others the nucleus occupied most of
the cell, the cytoplasm being light blue and containing small basophilic
granules. Giant staff cells with broad tortuous nuclei filling the greater
part of the cell were not infrequently encountered in some cases. The
nuclei of such cells was often vacuolated and at times pycnotic, and
the cytoplasm contained large, round, lilac granules, but was not vacuo-
lated. The basichromatin was coarse in some places but occasionally
loose, with distinct oxychromatic spaces. Large, segmented, neutro-
philic polymorphonuclear (16-23 microns) leukocytes (macropolycytes
or pernicious anemia neutrophiles) containing 6-10 subdivisions of the
nuclei and a more transparent cytoplasm than normal cells, were en-
countered in some instances. The nuclear chromation was frequently
coarse with clear spaces among the interlacing strands. Vacuoles were
but rarely found in the cytoplasm. Occasionally, large lilac granules
were scattered among the clear cytoplasm. Anisocytosis of these cells
was striking. These “pernicious anemia neutrophiles” have not been
encountered as frequently as the nucleated red cells.

In some cases the lymphocytes were frequently unusually large,
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sometimes as large as a normal polymorphonuclear leukocyte. The
cytoplasm was scant, containing none or very few azurophilic granules.
Clumping of the nuclear chromation was often seen, leaving clear
spaces in the nucleus, but no characteristic fenestrations as found in
infectious mononucleosis were encountered. Pycnotic nuclei without
nucleoli were also observed. In only 34 per cent of the individuals
studied did the leukocytes show the relative lymphocytosis which is
often mentioned in the literature. Absolute lymphocytosis was present
in 2.45 per cent of the cases.

The macrocytosis of the leukocytes and the presence of macropoly-
cytes in the material presented, add further points of similarity to the
peripheral blood picture of sprue and Addisonian anemia. To the best
of our knowledge these observations have not been reported elsewhere.

No abnormal changes other than macrocytosis were encountered in
the eosinophiles, basophiles and monocytes.

Reticulocytes: The mean for twenty-two cases was 1.8 per cent,
values ranging from o to 12 per cent. The majority of the cases fell
between 1 and 2 per cent or fraction thereof. The amount of reticulum
was usually abundant and the cells seemed as a rule larger than the
average red cell. i

Platelets: Counts were performed in twenty-five individuals, the
mean value being 142,000 platelets per cu.mm., while the range was
40,000 to 290,000. The majority of cases fell between roo,000 and
200,000. The cells appeared well stained and they were usually arranged
in clumps or groups. No giant platelets were found and no megaloka-
ryocytes were observed.

DISCUSSION

The close similarity of the peripheral blood picture in Addisonian
pernicious anemia and in sprue has been well established by oth-
ers'” ' '*. Histopathological studies of the bone-marrow in sprue dur-
ing exacerbation, remission and at post-mortem'® have also revealed
similar changes to those found in Addison’s anemia. As stated above,
the presence of macropolycytes and the macrocytosis of the leukocytes
strengthen the similarity between the blood picture of sprue and Ad-
disonian anemia. These considerations, in addition to the material pre-
sented in this report lead us to the belief that in the light of modern
criteria for aplastic anemia, the anemia in sprue cannot be considered
aplastic or unregenerative any more than the blood picture in Addison’s
anemia can be so labeled. Certainly, as is well known, the clinical pic-
ture is quite different in sprue and aplastic anemia. It may be argued,
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however, that all the cellular elements in the peripheral blood are de-
creased in sprue—a characteristic of aplastic anemia; but the continued
presence of reticulocytes, nucleated cells of the hemoglobiniferous series
and polychromatophilia, even in the most advanced cases, is more the
rule than the exception in the anemia of sprue. The term, aplastic,
seems to have been originated by the early workers' '™ ** who, from a
study of the peripheral blood picture, were of the opinion that an aplastic
type of anemia occurred in sprue. Later, as bone-marrow studies were
made, the term was more properly used in connection with the patho-
logical state of the marrow. We believe that its usage in relation to the
peripheral blood picture in sprue is confusing and misleading. More-
over, the aplastic bone-marrow reported by some workers™ has been
considered a terminal stage seen at autopsy, and has not been demon-
strated as existing throughout other marrow areas of the body. We
concur with J. Suarez (loc. cit.) in that though aplasia of bone-marrow
may be found in advanced cases, the clinical picture is entirely different
from that of aplastic anemia, and during most of the natural history
of sprue the bone-marrow is hyperplastic in the majority of cases.
Furthermore, the bone-marrow aplasia, when present, does not seem
to be permanent, but is usually susceptible to regeneration under ade-
quate liver therapy. We may add that none of our cases presented a
peripheral blood picture of so-called aplastic anemia. In the only fatal
case of this series, who died during hospitalization, numerous normo-
blasts and several megaloblasts were observed in the peripheral blood
on the day before death. Examination of bone-marrow from a rib and
vertebra at autopsy (Dr. E. Koppisch) revealed intense hyperplasia.

Considering the entire group of cases as a unit, the mean increase of
10.12 per cent of the non-segmented granulocytes, the majority of
which were the metamyelocytes, would indicate, according to the theory
of the Schilling hemogram, a regenerative displacement of cells in a
pathological blood picture, especially in septic diseases. But such does
not seem plausible in sprue. However, the mean for segmented neu-
trophiles was 44.22 per cent; the addition of both mean counts
amounted to 54 per cent which, after computing the absolute number
of neutrophiles from the mean leukocyte count for the entire group, or
4,960, gives an absolute total mean of 2,678 cells that is well within the
limits of normal. Moreover, myelocytes were but infrequently observed
(2 cases) and the staff cells were not increased above normal figures.
In those instances in which the total leukocyte count was low (below
5,000) an absolute reduction in the polymorphonuclear cells occurred.
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Cooke'" was the first to describe the large hypersegmented hyper-
polymorphic neutrophiles in Addisonian pernicious anemia, which he
called macropolycytes. The origin of these atypical cells was explained
in the following hypothesis formulated by this investigator: First, .
there occurs a biochemical change in the blood plasma which causes
these cells to age prematurely and become hypersegmented. Second,
the mechanism by which neutrophiles are eliminated from the circula-
tion may be altered, with the production of abnormally immature
neutrophiles. Third, the polymorphonuclears may be inherently abnor-
mal, owing to a defect in parent cells or to an altered cellular environ-
ment, which is responsible for the changes in the macropolycytes, as
these cells disappear after the administration of liver, as well as those
of the erythrocytic series. The observations of Tempka and Braun'®
followed closely those anticipated in Cooke’s third hypothesis. The
former investigators studied bone-marrow biopsies from cases of Ad-
disonian anemia, finding alterations in the myeloblasts, metamyelo-
blasts, promyelocytes, myelocytes and metamyelocytes. The most char-
acteristic change, however, was noted in the neutrophilic stab forms
which contained tortuous, coarse nuclei occupying about two-thirds of
the cytoplasm. These abnormal stab forms appeared to come directly
from promyelocytes without passing through the intermediate myelo-
cytic and metamyelocytic stages. These investigators were led to be-
lieve that there is a regenerative-degenerative change in the neutrophilic
series in Addisonian anemia.

Jones,” working also with biopsy specimens and dry imprints from
patients with Addisonian anemia during relapse, emphasized the
marked anisocytosis and macrocytosis of the leukopoietic elements. He
has demonstrated that the macropolycytes in Addison’s anemia have
a different life history from that of the neutrophiles in the normal bone-
marrow. The neutrophilic series is affected to the extent that there is
developing in the bone-marrow a pathologic series which gives rise to
the abnormal macropolycytes of the peripheral blood as found in Ad-
dison’s anemia.

Tempka and Braun (loc. cit.) believe further that there is a pan-
myelopathy of the marrow in Addisonian anemia, affecting the hemo-
globin series, the neutrophiles, and producing impairment of the
megakaryocytic system. The lymphocytes were also affected, being
increased in number, and nuclear pyknosis was observed in some in-
stances. In the present work mention has been made of the macrocytosis
of these cells and pyknosis of the nucleus in the peripheral blood of pa-
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TABLE I
Tablae I

Percentage distribution for erythrocytes, hemoglobin (grams—per cent),
volume of packed red blood cells, mean corpuscular volume, mean cor-
puscular hemoglobin, mean corpuscular hemoglobin concentration
and leukocytes in 100 patients with sprue before treatment

Porcentaje de hematies, hemoglobina (gramos 9;), hematies apilados, media
volumétrica globular, media hemoglobinica globular, media hemoglobinica
de concentracion y leucocitos, en un centenar de enfermos de
esprii antes del iratamienio

Erythrocytes—millions per cu.mm.
Hematies—millones, por mm.c,
0-.99 1-1.99 2-2.99 3-3.99 4-4.99
9 22 36 28 5

Hemoglobin—grams
Hemoglobina—gramos

2-4.9 5-6.9 7-8.9 9-10.9 11-12.9 13-14.9 15-16.9
9 15 16 20 20 16 sk
Per cent
Porciento
20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100-109 110-119
6 J 14 12 12 17 13 6 11 2

Volume of packed red cells—cc. per 100 cc. of blood. (Normal: 4546 cc.)
Volumen de globulos apilados—cc. por 100 cc. de sangre (Valor normal: 45—46)
5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 4549
1 7 9 18 16 22 16 9 2

Mean corpuscular volume—cubic microns (Normal values: 80-94)
Medie voluméirica globular—micras cuibicas (valores normales: §0-94)
70-79 80-89 90-99 100-109 110-119 120-129 130-139 140-149 150-159 160-169 >170
2 1 15 18 15 21 15 4 1 5 3

Mean corpuscular hemoglobin—micromicrograms (Normal values: 27-32)
Media hemoglobinica globular—micromicrogramos (valor normal: 27-32)

<27 27 28 29 30 31 32 >32
4 1 1 3 0 4 4 83

Mean corpuscular hemoglobin concentration—Per cent (Normal: 29-38)
Media hemoglobinica de concentracion— porcentaje (valor normal. 29-38)

<29 29 30 31 32 33 34 35 36 37 38 >38
13 4 9 10 8 7 8 v 9 6 7 12

Leukocytes;thousands per ca.mm. (99 cases)
Leucacitos—millar por mm.c. (99 casos)
<1 1 2 3 % o 6 7 8 9 >10
1 2 13 13 27 11 14 9 8 1 0

tients with sprue. This concept of panmyelopathy for pernicious anemia -
has been recently confirmed by Dameshek and Valentine® and by jones
(loc. cit.).

Although bone-marrow studies have not been made by us, we are
inclined to accept, from the evidence presented on the study of the

peripheral blood in sprue, the views of Tempka and Braun, Dameshek,
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TABLE I1
Tablae IT

Comparison of blood values of 100 patients with sprue with those of
ninety-two cases with sprue reported by Castle and associates
(Percentage distribution of cases)

Comparacién enire los valores sanguineos de roo enfermos de esprii y
noventidds casos comunicados por Casile y colaboradores

Red blood cells—millions per cu.mm.
Hematies—millones, por mm.c.

0-0.99 1-1.99 2-2.99 3-3.99 4-4.99
Castle. ... 9.8 41.3 33.7 14.1 1B
RRM... 9 22 36 28 5

Mean corpuscular volume—cubic microns (Normal values: 80-94)
Media volumétrica globular—micras ctibicas (V.M.: 80-94)

<80 80-89 90-99 100-109 110-119 120-129 130-139 140-149 >150
Castle.... 2.2 11 6.6 12.1 21.9 18.7 16.5 12.1 8.8
RAREM... 2.0 1 15 18 15 21 15 4 9
Mean corpuscular hemoglobin concentration—percentage (Normal: 29-38)
Media hemaglobinica de concentracion. Porcentaje (normal 29-38)
<29 29 30 31 32 33 34 >34, 35 %38
Eastle....... 2.2 2.2 i 9.9 154 274 154 193
R M...,.. 13 4 9 10 8 7 8 7 34
White blood cells—thousands per cu.mm. (99 cases)
Leucocitos. Millones por mm.c. (99 casos)

<3 3-3.9 4-49 559 6-6.9 >7

Castle..... 18.5 42.4 23.9 15.2

RRM.... 16 13 27 11 14 18

Valentine and Jones in explaining the observations included here con-
cerning the presence of macropolycytes and other changes in the leuko-
cytes. The presence of an increased number of metamyelocytes (10% ),
together with leukopenia observed in 56.5 per cent of the cases on the
peripheral blood of sprue may seem indicative of an arrest in the matu-
ration of the granulocytes as suggested by Davidson and Gulland®* for
Addisonian anemia. The assumption is made that the large forms of
metamyelocytes and the staff cells observed by us in the peripheral
blood may suggest monstrosities in cellular development occurring in
the bone-marrow. The presence of macropolycytes is also considered
evidence of cellular maldevelopment from the abnormal metamyelocytes
of the marrow rather than of increased maturity as is currently believed.
The apparent multiplicity of these nuclei may be due to the breaking
up of the extremely large nucleus of the metamyelocytes as suggested
by Dameshek and Valentine in Addisonian anemia.

From the study of the peripheral blood in one hundred cases of sprue,
it is suggested that the blood picture in sprue reflects not alone a dis-
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turbance of the red cells, but one of the white cells and platelets as

well; that is, an involvement of the entire marrow rather than one of

the hemoglobiniferous cells only. Further bone-marrow studies during
various phases in the life history of sprue are needed to correlate the
findings described in this investigation with those of a panmyelopathy
of the marrow, the existence of which is assumed from the study of the
peripheral blood. It is our belief that the peripheral blood picture in
Addisonian anemia and in sprue are indistinguishable.

Table I presents the percentage distribution for erythrocytes, hemo-
globin, volume of packed red cells, mean corpuscular volume, mean
- corpuscular hemoglobin, mean corpuscular hemoglobin concentration
and leukocytes in the cases studied.

Table II gives a comparison of blood values in the present group
with those of ninety-two individuals studied in Puerto Rico and re-
ported by Castle and associates in 1935.

A table containing the hematologic data from each case discussed in
this report has been prepared and is available, but lack of space does
not permit its presentation.

SUMMARY

Hematologic studies were performed in one hundred individuals with

sprue before treatment, fifty-seven of which patients were males and

forty-three, females. The oldest was a white man of 78 years of age,
and the youngest, a white girl of 12. The mean age for the series was
40.14 years. There were 87 white and 13 colored individuals, including
two full-blooded negroes, while the others in the colored group were
mulattoes.

Enumeration of erythrocytes, leukocytes, platelets, differential white
cell counts and examination of stained smears were performed. Estima-
tion of hemoglobin and determination of the volume of packed red cells
were also made. Mean corpuscular volume, mean corpuscular hemo-
globin, and mean corpuscular hemoglobin concentration were deter-
mined.

CONCLUSIONS

Ninety-five per cent of the above cases showed a red cell count below
four millions per cu.mm.; in 51 per cent only was the hemoglobin below
10.2 gms. (70% ). In no case normal levels for hemoglobin and red
cells were observed. The degree of anemia for the entire group was con-
sidered marked, the mean red cell count being 2,510,000 + 0.064 mil-
lions per cu.mm., and the mean hemoglobin, 9.77 + 0.23 gms. (67.5%).
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A macrocytic type of anemia was found in ninety per cent of the cases,
normocytic in 7 per cent, simple microcytic in 1 per cent, and hypo-
chromic in 2 per cent. Examination of stained smears revealed anisocy-
tosis, poikilocytosis, macrocytes, oval macrocytes, microcytes, hypo-
chromia, polychromatophilia, basophilic stippling, Howell-Jolly bodies
and Cabot’s ring bodies. In ninety-nine individuals the mean leukocyte
count was 4,960 == 0.144 cells. Leukopenia (below 5,000) was present
in 56.5 per cent of the cases. Differential leukocyte counts (82 cases)
gave the following mean values: Juvenile neutrophiles (non-segmented),
10.12 per cent; segmented neutrophiles, 44.22 per cent; eosinophiles,
6.34 per cent (not considered significant because of presence of intes-
tinal parasitism in some cases); no basophiles were encountered in 81
per cent of the cases; lymphocytes, 36.40 per cent, and monocytes, 3.01
per cent. Considering the series of cases as a unit, the Schilling hemo-
gram did not reveal a regenerative shift in the granular leukocytes. A
relative lymphocytosis was found in only 34 per cent and absolute
lymphocytosis in 2.45 per cent of the cases. Morphological abnormali-
ties in the granular leukocytes, such as vacuolated neutrophilic
metamyelocytes with cytoplasmic basophilia, giant staff cells with
broad, tortuous, vacuolated, pycnotic nuclei, and “pernicious anemia

~ neutrophiles,” or macropolycytes, were observed in some instances.

Unusually large lymphocytes with pycnotic or perforated nuclei and
scant cytoplasm were also occasionally encountered. The mean reticulo-
cyte count was 1.8 per cent. A reduction in the number of platelets was
observed, the mean count being 142,000 per cu.mm.

When peripheral blood values are referred to, it is suggested that
the anemia of sprue should not be called aplastic or unregenerative, as
these terms are confusing and misleading. In the author’s opinion, the
peripheral blood picture in sprue and Addisonian anemia are indis-
tinguishable. The blood picture in sprue reflects not alone a disturbance
of the hemoglobiniferous cells of the marrow, but also a disturbance
of the white cells and platelets as well. The existence of an involvement
of the entire marrow or panmyelopathy in this condition is assumed.
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