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tudies in children with sickle-cell anemia have demonstrated that

removal of Howell-Jolly bodies, phagocytic function of the spleen and
antibody to the challenge of intravenous sheep erythrocytes are markedly
impaired.5 !9.20.23 However, the correlation of the filtering ability
of the spleen to its phagocytic function is questionable.* There are also
some studies in these patients concerning factor VIII and platelet reser-
voir function of the spleen.®?* But these functions have not all been
evaluated in the same patient and certainly not in ethnic groups other
than Negroes with sickel-cell anemia, whose fetal hemoglobin concen-
trations are lower than Turks!* and Saudi Arabians??> with this disease.

Therefore the splenic functions as a whole were evaluated in 13
patients with sickle-cell anemia and in 7 with Hb-S.p-thalassemia,
from Turkey.

Materials and Methods

A total of 39 children were studied by dividing them into 4 groups.
Group I consisted of 11 healthy children (2 girls and 9 boys) 4 to 12 years of
age with an AA hemoglobin pattern. Group 2 comprised 8 children, 3 to
12 years of age (2 girls and 6 boys), who had been splenectomized 1 to
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3 years prior to the study because of B-thalassemia major (4 cases),
idiopathic thrombocytopenic purpura (2 cases), spherocytosis (1 case)
or severe a-thalassemia (1 case). Group 3 was formed of 13 sickle-cell
anemia cases with an age range of 10 months to 20 years (3 girls and 10
boys). Seven children whose ages ranged from 2.5 to 15 years with sickle
cell-p-thalassemia (4 girls and 3 boys) comprised the fourth group.!'®
All children were free of infection and did not have any acute problem
at the time that these tests were performed.

The hemoglobinopathy diagnosis was verified by Starch (pH: 8.6) and
agar gel (pH 6,4) electrophoresis'* in all patients and in both of their
parents. Fetal hemoglobin concentrations were determined by Singer’s
alkali denaturation method.?’

The phagocytic function of the spleen was studied in the last two
groups one hour after intravenous injection of %¥™Tc sulfur colloid
(1-3 mCi) by using an Anger scintillation camera and Pho-Gamma III
with low energy collimator, and the images were recorded on Polaroid
film and /or 35 mm Kodak PX402 film in present time. In addition to
anterior and posterior projections, left posterior images were also obtain-
ed when the previous two projections did not give a splenic image. Scans
were graded as normal, decreased and no uptake.

Reservoir function for platelets and F-VIII procoagulant activities
were evaluated before and 10 minutes after intravenous injection of
adrenalin (5 ug/kg adrenalin was diluted in 10 ml 5 9, glucose and
was perfused in 10 minutes). Platelets were enumerated by phase con-
trast microscopy* from a finger prick, and F-VIII procoagulant activity
assays were performed according to McMillan et. al.!2 on fresh frozen
samples of plasma which were stored at -30°C for no more than 3 weeks.

For the evaluation of the filtering function of the spleen the presence
of Howell-Jolly bodies per 500 red blood cells was determined.

Results

Peripheral platelet count. In the healthy control subjects the baseline
platelet count varied between 220-464 (mean + S. D.: 320.3 4- 71.6)
X 103 / pl, The corresponding values for the five asplenics ranged from
44-744 (376.8 4 311.1) X 10% / u 1, the patients with sicklecell 112-920
(395.1 4 235.3) X 103 / pl, and in the patients patients with Hb-S-p-
thalassemia 124-560 (329.1 4 145.6) X 10° / ul. The elevation in the
thrombocyte count following adrenalin perfusion was highly significant
in the control group (8.82 9,; P < 0.001) and in patients with Hb-S-p-
thalassemia (6.71 9% ; P < 0.05) but not in the splenectomized group nor









\/

40 SPLENIC FUNCTIONS IN NON-NEGRO PATIENTS WITH SICKLE-CELL ANEMIA

in patients with sickle-cell anemia (P > 0.05 for both). The means of
individual values for the ratio of post perfusion initial platelet count are
also given in Table I with detailed findings.

AHG activity. The mean basal AHG level in the healthy controls
was 132.8 + 71.2 9, (range 62-286 9,). Corresponding values for the
asplenics were 110.8 4+ 47 9, in patients with Hb-S-p-thalassemia
165.5 & 72.8 %, and in 8 patients with sickle-cell anemia in whom it
could be determined, 170 4 90.9 9%,. Following adrenalin perfusion the
elevation in Factor-VIII activity was significant in all groups, the details
are indicated in Table II.

Splenic scanning and Hb F determinations were performed in all
children with sickle-cell anemia and Hb S-p-thalassemia. The spleen could
not be visualized in 10 patients with sickle-cell anemia, 3 of whom had
splenomegaly. Splenic image was shown in the remaining 3 patients
with clinically enlarged spleen (being decreased in a 3 year old boy and
normal in two girls, 8 and 12 years of age) (Table I1I). Splenic scanning
of the 8 year old girl was repeated a year later and was still visible. The
spleen could not be visualized in one of the 5 patients with Hb-S-p-
thalassemia with splenomegaly, and phagocytic dysfunction was shown
in two of the cases without clinical splenomegaly (no uptake in one and
decreased in one) Table 1V.

TABLE III

SPLENIC SIZE Hb F LEVELS AND SCANNING RESULTS IN PATIENTS
WITH SICKLE-CELL ANEMIA

Patient’s AGE and _ Splenic
Initials Sex Spleen (cm) Hb F (%) Scanning*
1. AA. 10/12 M 3.5 14 N.U.

2. M.Y.F. 3 M 7 28 D
3. KXK. 8 F 3 4.6 N
4, M.S.M. 9 M 1 14 N.U.
5. F.C. 12 r 5 - N
6. S.C. 16 M 1 3.1 N.U.
.7. N.T. 7 M N.P.** 9.5 N.U.
8. E.L. 7 M M.P. 29 N.U.
9. L.T. 8 M N.P. 6 N.U.
10. D.C. 8 M N.P. 8.4 N.U.
11. A.G. 13 M N.P. 26 N.U.
12. M.S.Y. 14 F N.P. 13.1 N.U.
13. M.Y. 20 M N.P. 12 . N.U.
* N : Normal N.U. : No uptake

D  : Decreased ** N.P. : Not palpable
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TABLE 1V

SPLENIC SIZE Hb F LEVELS AND SCANNING RESULTS IN PATIENTS
WITH Hb S-p-THALASSEMIA

Paticent’s AGE and . Splenic
Initials Sex Spleen (cm) Hb F (%) Scanning*
1. M.G. 2.5 M 3 14 N
2. H.K. 8 F 3 19 : N
3. AA. 9 M 4 6.3 N.U.
4. E.H. 15 F 15 22 N
5. G.S. 15 F 4 . 18 N
6. Y.C. 9 M N.P.** 11.3 D
7. F.S. 10 F N.P. 20 N.U.
*N ¢ Normal N.U. : No uptake

D : Decreased ** N.P. : Not palpable

Howell-Jolly bodies were present on the peripheral smears of all
splenectomized children and of patients with Hb SS and Hb-S-p-thalas-
semia but not in those of normal children.

Discusssion

Phagocytosis of sulfur colloid particles by the spleen could be shown
in only 3 of 13 patients (23 9,) with sickle-cell anemia; all three had cli-
nically enlarged spleens. This finding fits well with the previous studies
supporting the presence of “functional asplenia” in most sickle-cell
anemia cases,”6 19202425 byt it does not seem to correlate with the
Hb F levels (Table III), which do not support O’Brien et. al. conclusi-
on.!® The impairment of this reticuloendothelial activity was shown in the
youngest of the patients, a 10 month old baby, but not in a 12 year old
child. However, it should be emphasized that some children with sickle-
cell anemia, despite “functional asplenia”, may develop the so-called
splenic sequestration crises?*»26:230 and thrombocytopenia due to
hypersplenism.% 2

“Functional asplenia’ has not been reported in Negroes with Hb-
S-p-thalassemia?®2* but was shown in at least 2 of our 7 patients (28.6
%). With one exception, all of our Hb-S-p-thalassemia combinations
had p°-thalassemia and thier Hb S concentrations were comparable to
those of the patients with sickle-cell anemia. Neither the mean fatel
hemoglobin (Hb F values of the patients with Hb SS 13.98 ¢/ and Hb-
S-p-thalassemia 15.8 %) nor the hemoglobin, hematocrit and ages of
the patients were significantly different. Therefore, these factors, inclu-
ding Hb S concentrations, are probably not the sole explanation for
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the differences of the phagocytic function in the spleen of these patients
and improvement of phagocytic function of the organ in the newborn
period cannot be considered in our patients because of their ages.!6:29

Baseline AHG activity was found to be higher in patients with Hb
SS, as reported previously,!! and in those with Hb-S-B-thalassemia.
"Although it was lowest in the splenectomized group, it ranged within
normal limits. AHG procoagulant activity elevation following adrenalin
perfusion in all groups was statistically singificant as compared to their
original values, but relatively low in patients with Hb-S-p-thalassemia.
AHG values and the elevation in controls in this study were compara-
ble to our previous results obtained from blood donors.!” Our findings
in splenectomized children as in Falter and co-workers® differed from
those of Libre et. al.!! Therefore, we do not believe that the changes in
peripheral blood AHG activity following adrenalin perfusion is a meaning-
ful measure of splenic function derangement in sickle-cell anemia.

Penny and associates?! have reported that the spleen contains
about one-third of the platelet mass. It has been shown by Aster? and
Branehég et al.? that the blood platelets in the spleen are exchangeable
and available to the circulation with epinephrine infusion, which is
abolished by splenectomy as in our splenectomized controls. There was
also no statistically singnificant platelet elevation after epinephrine
perfusion in patients with sickle-cell anemia and in 3 patients with Hb-S-
p-thalassemia in functional hyposplenism was shown by scanning. These
results agree in general with Schwartz’s findings.2* However, in 3 sickle
cell anemia patients, marked platelet elevations were observed without
splenomegaly and thrombocytopenia, which could not be explained
by hypersplenism, in at least two cases. Although the platelet reservoir
function of the spleen which seems to berelated toadrenergicalpha recep-
tor stimulation,” was impaired in patients with sickle-cell anemia, it
was not correlated with Hb S concentrations.

Higher platelet counts in patients with sickle-cell anemia have been
reported by Schwartz?* and Freedman-Karpatkin,® as was our finding,
more markedly in those without enlarged spleen. Marked thrombocy-
tosis was also present in two patients with Hb-S-B-thalassemia without
palpable spleen. The age of our patients with Hb SS and Hb-S-p-thalas-
semia did not seem to affect splenic function either. Very recently Freed-
man and his colleagues® have shown the presence of a nonsplenic platelet,
pool, but it could not be considered in our study because of the lengthened
time interval.
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Casper and colleagues® concluded that the percentage of Howell-
Jolly bodies does not correlate well with the ¥mTc sulfur colloid visua-
lization of the spleen, and pitted red cells are more sensitivite for splenic
reticuloendothelial dysfunction in Hb SS disease. The presence of How-
ell-Jolly bodies in our patients with Hb SS and Hb-S-p-thalassemia was
not correlated with ¥mTc scanning results either; but since they were
present in all patients, it was interpreted as an early evidence of filtering
function derangement of the spleen.

From these studies it is concluded that splenic functions of these
patients are dissociated as indicated by Schwartz,?* and functional
hyposplenism is present in most non-negro patients with Hb SS
disease and in more than one-third of those with Hb-S-p-thalassemia but
not in children with beta thalassemia major.!® Although AHG level
changes is not a useful test of “functional hyposplenism,” platelet count
alterations following adrenalin infusion is a simple test for the evaluation
of this condition without correlation of splenic scanning.

Summary

Platelet and F-VIII reservoir and phagocytic functions of the spleen
have been studied in 7 patients with Hb-S-p-thalassemia and 13 cases
of Hb SS disease. Eight splenectomized patients and 11 healthy children
served as controls. F-VIII elevation following administration of adrenalin
was not found to be a meaningful index in the evaluation of “functional
hyposplenism” which was suspected by #¥mTc scanning in 42.8 and
77 % of the patients with Hb-S-p-thalassemia and Hb SS disease, res-
pectively. A high platelet count was observed in patients with sickle-cell
anemia and Hb-S-p-thalassemia without palpable spleen. The indepen-
dence of the splenic functions of these patients as emphasized.
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