Soluble intercellular adhesion molecule-1 levels
of patients with acute myeloid leukemia after
allogeneic bone marrow transplantation
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Concentrations of serum-soluble intercellular adhesion mole-
cule-1 (ICAM-1) were measured for 10 patients with or with-
out chronic graft versus host disease after allogeneic bone
marrow transplantation. Levels of soluble ICAM-1 were
higher among patients with chronic graft versus host disease
than among those without it, a statistically significant differ-
ence. The results indicated that measurement of serum-solu-
ble ICAM-1 is useful for prediction of chronic graft versus
host disease. (J Allergy Clin Immunol 1997;100:S77-8.)
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It is known that intercellular adhesion molecule 1
(ICAM-1, CD54), a 90 kilodalton molecule homologous
with the immunoglobulin superfamily, is the principal
ligand for leukocyte functional antigen-1 (LFA-1,
CD11a/CD18).1 It has been suggested that evaluation of
an 82 kilodalton soluble form of ICAM-1 (sSICAM-1)
might be useful in the investigation and monitoring of
various inflammatory and immune disorders.?* Elevated
levels of SICAM-1 are detectable among patients with
malignant diseases,” including malignant melanoma,$
Hodgkin’s disease,” and chronic B-lymphocytic leuke-
mia.® In this study, we measured concentrations of
SICAM-1 in serum from patients with acute myeloid
leukemia before and after allogeneic bone marrow
transplantation.

METHODS

A sandwich ELISA kit (Bender Medsystems, Vienna, Aus-
tria) was used in which two antibodies are used to differentiate
epitopes of ICAM-1 molecules. A 96-well plate was treated with
human anti-sSICAM-1 (human) monoclonal antibody, and 100
wl of the standard solution or the test sample was added,
followed by 50 pl of horseradish peroxidase-labeled anti-
sICAM-1 antibody. The reaction was stopped with 4 N sulfuric
acid, and absorbance was determined at 450/620 nm with a
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Abbreviations used
GVHD:  Graft versus host disease

ICAM-1: Interceliular adhesion molecule-1
LFA-1:  Leukocyte functional antigen-1
sICAM-1:  Soluble ICAM-1

Titertek Multiskan MCC/340 spectrophotometer (ICN Compa-
ny). The sSICAM-1 concentration in each sample was deter-
mined from a standard curve. Ten patients with acute myeloid
leukemia who were undergoing bone marrow transplantation
participated in the study. All patients received marrow trans-
plants from human histocompatibility leukocyte antigen-iden-
tical sibling donors. Serum samples were collected from the
patients once a week. The SICAM-1 level before bone marrow
transplantation was measured after complete remission had
been achieved and before conditioning for bone marrow trans-
plantation.

RESULTS

Healthy persons have low sSICAM-1 levels (range, 200
to 260 ng/ml). As shown in Fig. 1, sSICAM-1 levels
increased in a statistically significant way after bone
marrow transplantation among the patients with graft
versus host disease (GVHD). In particular, the SICAM-1
level of a patient (patient 5) with grade 4 chronic GVHD
was greatly elevated after bone marrow transplantation.
In contrast, the patients without GVHD did not have a
statistically significant increase in SICAM-1. High serum
sICAM-1 concentrations were detectable before the
onset of chronic GVHD, indicating that this measure-
ment may be useful in prediction of chronic GVHD.
About 2 weeks after sSICAM-1 level began to rise, liver
dysfunction associated with chronic GVHD was ob-
served among all the patients with GVHD.

DISCUSSION

High serum concentrations of sSICAM-1 have been
suggested to result from an immune response or inflam-
mation due to chronic GVHD, but the mechanism
remains unclear. It has been reported that endothelial
cells are activated during allogeneic bone marrow trans-
plantation, mainly in acute GVHD.® Norton et al.,'°
however, reported high expression of ICAM-1 on dam-
aged bile duct epithelial cells of patients with chronic
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FIG. 1. Levels of serum-soluble intercellular adhesion molecule-1 (sICAM-1) among patients with graft versus
host disease. High levels of sICAM-1 were detected after bone marrow transplantation.

GVHD and liver dysfunction. These findings suggest
that the high serum levels of SICAM-1 seen after bone
marrow transplantation in our study may be derived
from endothelial or epithelial cells. Our findings suggest
that monitoring of serum sSICAM-1 levels may be useful
in prediction of chronic GVHD after bone marrow
transplantation. It has been reported that interactions
between LFA-1 and ICAM-1 play an important role in
several immune reactions that require cell-to-cell con-
tact, but the role of sSICAM-1 in GVHD is still uncertain.
McCabe et al.'! reported that sICAM-1 had some
influence on T-cell proliferation or cytokine production
in the presence of alloantigens. Binding of sSICAM-1 to
LFA-1-expressing cells may result in transmembrane
signaling and thereby modulate the immune functions of
these cells.!! Taken together, these data suggest that
elevated sSICAM-1 levels induce production of cytokines
after bone marrow transplantation, resulting in promo-
tion of GVHD.

REFERENCES

1. Marlin SD, Springer TA. Purified intercellular adhesion molecule-1
(ICAM-1) is a ligand for lymphocyte function-associated antigen 1
(LFA-1). Cell 1987;51:813-9.

2. Seth R, Raymond FD, Makgoba MW. Circulating ICAM-1 isoforms:
diagnostic prospects for inflammatory and immune disorders. Lancet
1991;338:83-4.

3. Gearing AJH, Newman W. Circulating. adhesion molecule in dis-
case. Immunol Today 1993;14:506-12.

4. Chihara J, Yamamoto T, Kurachi D, Nakajima S. Soluble ICAM-1
in sputum of patients with bronchial asthma. Lancet 1994;343:1108.

5. Pui CH, Luo X, Evans W, et al. Serum intercellular adhesion
molecule-1 in childhood malignancy. Blood 1993;82:895-8.

6. Harning R, Mainolfie E, Bystryn JC, Henn M, Meluuzzi VI,
Rothlein R. Serum levels of circulating intercellular adhesion mol-
ecule 1 in human malignant melanoma. Cancer Res 1991;51:5003-5.

7. Pizzolo G, Vinante F, Nadali G, Riicetti MM, Morrosato L, Mar-
rocchela R. ICAM-1 tissue overexpression associated with increased
serum levels of its soluble form in Hodgkin’s disease. Br J Haematol
1993;84:161-2.

8. Chrisstiansen I, Gidlof C, Wallgren A-C, Simonssen B, Totterman T.
Serum levels of soluble intercellular adhesion molecule 1 are
increased in chronic B-lymphocytic leukemia and correlate with
clinical stage and prognostic markers. Blood 1994;84:3010-6.

9. Shen N, Ffrench P, Guyotat D, et al. Expression of adhesion
molecules in endothelial cells during allogeneic bone marrow trans-
plantation. Eur J Haematol 1994;52:296-301.

10. Norton J, Al-saffar N, Sloane JP. Adhesion molecule expression in

human hepatic graft-versus-host disease. Bone Marrow Transplant
1992;10:153-6.

11. McCabe SM, Ridle L, Nalcamura GR, et al. SICAM-1 enhances

cytokine production stimulated by alloantigen. Cell Immunol 1993;
150:364-75.



