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evels of circulating cell adhesion moleculeproteinemia was heterozygous familial hypercholes-

(cCAM) may be useful markers for stratifyingterolemia. Patients had proved to be refractory to
cardiovascular disease severity or prognésts-ur- cholesterol-lowering drug therapy. A cholesterol-low-
thermore, cCAM levels are elevated in subjects witbring diet equivalent to the American Heart Associa-
insulin resistance, type 2 diabetic patients, hypertetien step | diet and cholesterol-lowering drug therapy
sive patients, and in smokersit The reported effects with 3-hydroxy-3-methylglutaryl coenzyme A reduc-
of hypercholesterolemia on cCAM levels, howevetase inhibitors atorvastatin and lovastatin was contin-
has been controversigd*> Sampietro and col- ued during the period of LDL apheresis treatment. All
league®? reported that familial hypercholesterolemigatients included in the study had various degrees of
was associated with elevated levels of clCAM-1 angardiovascular disease. The presence and severity of
cE-selectin. They found a decrease in the levels ebronary artery disease was documented by coronary
these soluble CAMs immediately after extracorporeahgiography. Patients with acute myocardial infarc-
low-density lipoprotein (LDL) elimination, which is tion, secondary hyperlipidemia, impaired hepatic or
capable of preventing the progression and initiatingnal function, hypertension, diabetes mellitus, obe-
the regression of atherosclerosis in hypercholestejity, clinically manifest infections, connective tissue
olemic patients by inducing functional improvementgisease, malignancy, or who were on anti-inflamma-
which may precede anatomic chang@s?According tory or cytotoxic drugs were excluded from the study.
to their hypothesis, plasma cholesterol regulates sqhe Ethical Committee of the University of Leipzig
ubIe CAM expression in familial hypercholesterolg proved the project plan and the patients gave in-
emia and soluble CAMs may serve as markers @drmed consent. The method used for extracorporeal
efficacy in lipid-lowering trials. Futhermore, they con{ pL elimination was DALI (Direct Adsorption of
cluded that the beneflClal effects Of LDL e_llmlnatlor]_ipids’ Fresenius St. Wendel, Germany)_ In this LDL
on cardiovascular risk may be partially attributable t8pheresis system, the elimination of LDL and lipopro-
the downregulation of endothelial CAM3.Such an tein(@) (Lp(a)) is performed not in plasma but in

of endothelial CAM expression, would, however, preqgated polyacrylamide bea#fste
sume a long-term effect. In contrast, a number of | p| apheresis treatment was performed at weekly
studies have shown that hypercholesterolemia is ngtervals. To test the long-term effects of extracorpo-
correlated with increased cCAM levels!s There- yeq| | DL elimination, laboratory measurements were
fore, the aim of the present study was to assess beffrformed at baseline before the LDL apheresis pro-
the short- and I(_)ng—te_rm e_ffects of LDL apheresg OFedure, 1 month after therapy, and 2, 3, and 6 months
the levels of circulating intercellular cell adhesionyier DL apheresis treatment. Furthermore, repeated
molecule (cICAM-1), circulating vascular cell adheyeasyrement were performed immediately before and
sion molecule (cVCAM-1), and cE-selectin in patientgfier each apheresis procedure in 10 patients.
with familial hypercholesterolemia. Blood samples, except those taken immediately
Eight hypercholesterolemic patients (4 men, &ger apheresis, were obtained after an overnight fast
women; average age 52 15 years) were recruited attor measurement of serum lipids, apolipoproteins and

3 LDL apheresis centers (Department of Internal Megi, ohroteins, cCAMS, and other clinical chemistry pa-
icine IV of the University of Leipzig, Department of . aters. Serum levels of ICAM-1. VCAM-1. and
g/letabollc(:: Resegrch dOf the dMek(]jlca\I/ F"’}CUI(tjy C(T\.art—selectin were determined by monoclonal antibody-
ustav. Carus Dresden, and the Vogtiand CliniGaseq enzyme-linked immunosorbent assays (R & D
Plauen GmbH, Germany). The underlying hyperlipasy stems, Europe Ltd., Abingdon, United Kingdom).
All samples were tested twice. Cholesterol and tri-
From the Departments of Clinical Chemistry and Pathobiochemistry, g,lycende concentrathns WEI"e determme_d using test
Internal Medicine IV, and Institute of Medical Informatics, Statistics and Kits from Roche Diagnostics Mannhelm GmbH
Fpidemiology, University of Leipzig, leipzig; the Department of Met  (Mannheim, Germany) (cholesteroloxidase—phenol,
abolic Research, Medical Faculty CarkGustav-Carus  Dresden,  aminophenazone, peroxidase [CHOD-PAP] method).
Dresden; and the Vogtland Clinic Plaven GmbH, Plaven, Germany.  To determine serum high-density lipoprotein (HDL)
Dr. Richter's address is: Department of Clinical Chemistry and Patho- cholesterol. we used the polvethviene alvcol 20 000
biochemistry, University of leipzig, Liebigsir. 27, 04103 Lleipzig, reci itatioh method (Qupan}tloli y Imm%r):o GmbH
Germany. Email: richv@medizin.unieipzig.de. Manuscript received precip P, ’
August 15, 2000; revised manuscript received and accepted Decem- Heldelb_erg, Germany). LDL Ch0|eSter0| was mea-
ber 1, 2000. sured with the help of precipitation reagent polyvinyl
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TABLE 1 Pre- and Postapheresis Values of Serum Total Cholesterol, LDL Cholesterol, Circulating Intracellular Cell Adhesion
Molecule-1 (cICAM), Circulating Vascular Cell Adhesion Molecule-1 (¢cVCAM), Circulating E-selectin, Immunoglobulin G (IgG),
Immunoglobulin M (IgM), and Immunoglobulin A (IgA)

Preapheresis Postapheresis

Parameters Mean * SD Median Mean + SD Median Change

Chol (mmol/L) 7.24 = 0.91 7.58 3.28 = 0.63 3.30* 54% (48-62)
LDL cholesterol (mmol/L) 4.92 + 0.92 4.89 1.12 + 0.34 1.20* 77% (70-83)
clCAM-1 (ng/mg) 261 =787 248 233 =674 230~ 10% (7-13)

cVCAM:1 (ng/ml) 439 = 134 401 343 + 112 331* 22% (16-28)
cE-selectin (ng/ml) 458 +15.8 43.5 453 = 19.9 39.01 3% (—5-10)
I9G (g/Y) 9.09 + 2.34 9.26 7.35  2.21 7.01* 20% (14-25)
IgM (g/L) 1.22 +1.23 0.83 0.93 + 1.05 0.59* 23% (12-33)
IgA (g/1) 2.05 + 1.49 1.56 1.48 = 0.78 1.32* 24% (16-32)

Data are given as mean values and standard deviations (SD) as well as medians based on the treatment of 10 patients. Percent changes are given, including 95%
confidence intervals.

*p <0.05 versus preapheresis, 'p >0.05 versus preapheresis using Wilcoxon’s matched pair rank test.

sulfate (Roche Diagnostics Mannheim GmbH). Apdevels of immunoglobulins were observed. In contrast,
lipoproteins A-l and -B, C-reactive protein, trans€E-selectin levels were unaffected.
ferrin, a-haptoglobin, and immunoglobulins IgG, IgA,  To evaluate the long-term effect of LDL apheresis
and IgM were analyzed immunonephelometrically uen the levels of cICAM-1, cVCAM-1, and cE-selec-
ing antisera obtained from Dade Behring AG (Martin, preapheresis levels of cCAMs at baseline, after 1
burg, Germany). Lp(a) was measured by electroinmonth, and after 2, 3, and 6 months of apheresis
munoassay using kits supplied by Immuno Gmbliteatment were measured. For each parameter separate
(Heidelberg, Germany). mixed-effect regression models for repeated measure-
Data were analyzed with SPSS (Statistical Packagents with missing covariates were fitted. A signifi-
for the Social Science, SPSS, Inc., Chicago, lllinoigjant slope was not observed for cVCAM-1, cICAM-1,
for Windows and S-PLUS (The Consulting Groupr cE-selectin. The following regression coefficients b
Insightful Corp., Seattle, Washington). Comparisorend p values were found: cVCAM-1 (b 3.1, p=
of parameters before and after LDL apheresis tred-34), clICAM-1 (b= 7.3, p= 0.41), and cE-selectin
ment were performed using Wilcoxon’s matched paifb = 1.1, p= 0.06).
rank test A p value <0.05 by a 1-tailed test was oo
considered statistically significant. For analysis of In contrast to E-selectin, the CAMs ICAM-1 and
long-term effects of LDL apheresis, we used a fittedCAM-1 belong to the immunoglobulin superfamily.
mixed effect regression model for repeated measuie-the present study, a reduction in levels of IgG, IgA,
ments with random intercept and missing covariateand IgM in the same order of magnitude as the reduc-
At initation of apheresis treatment, patients haton of clCAM-1 and cVCAM-1 was observed. There-
elevated mean concentrations of serum total choldsfe, the decrease of cCAM levels may be attributed to
terol, LDL cholesterol, and apolipoprotein-B (apo-Babsorption onto the extracorporeal circulation compo-
(7.8 mmol/L, 5.5 mmol/L, and 1.6 g/L, respectively)nents of the apheresis system. According to the
Average Lp(a) concentration was 26.9 mg/dl (rangaresent study, a shift of the LDL cholesterol levels
6.7 to 75.3). Mean HDL cholesterol and apo A-l levelfrom ~5.0 to~1.1 mmol/L was, therefore, not asso-
were 0.9 mmol/L and 1.1 g/L, respectively, for memriated with a change in cCAM levels. Different
and 1.3 mmol/L and 1.5 g/L, respectively, for womenapheresis systems could effect cCAM levels in differ-
Patients’ mean cCAM levels were within the referencent ways. Therefore, in our own investigations, the
range. One hundred fifty-eight samples from contrehort-term effect of dextran sulfate absorption
subjects were evaluated. The mear2 SD reference (Kaneka Co., Europe N.V., German Branch, Weisba-
ranges for cVCAM-1, cICAM-1, and cE-selectin weraden, Germany) on cCAMs was tested in 4 patients.
266 to 814, 93 to 381, 266 to 814, and 7 to 75 ng/mHowever, no difference was found in the 2 apheresis
respectively. Because inflammatory diseases may systems used.
crease cCAM levels, the serum concentration of C-re-
active protein,a-haptoglobulin, and transferrin were The present study focused on the question of
measured. The concentrations of these acute-phasgeesther there is a long-term effect of LDL aphere-
proteins were within the reference range (C-reactiveés on cCAMs levels. Apheresis was standardized
protein <5.0 mg/L, a-haptoglobulin<2.8 g/L, trans- such that a postapheresis LDL cholesterol level of
ferrin >3.0 g/L). 1.0to 1.4 mmol/L was achieved. Rebound curves of
Table 1 shows serum concentrations of total artholesterol and LDL cholesterol showed an in-
LDL cholesterol, cCAMs, and immunoglobulins becrease up to~80% of initial values within 1 week.
fore and immediately after a single apheresis treaifter this interval, LDL apheresis treatments were
ment. Reductions of cICAM-1 and cVCAM-1 wererepeated. During the 6-month study period, no
10%, and 22%, respectively. Similar reductions in thehanges in cICAM-1, cVCAM-1, and cE-selectin
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chievement of complete bidirectional conductioiconduction is unknown. Therefore, we sought to de-
block in the right atrial isthmus, bordered by theermine the incidence of resumption of isthmus con-
tricuspid valve annulus and the inferior vena cava, tuction within the first 24 hours after successful atrial
an accepted predictor of long-term efficacy after atrifllutter ablation and to determine whether early repeat
flutter ablationt-6 However, in follow-up studies per- ablation would preclude long-term recurrence of atrial
formed in patients at 1 to 12 months after successfillitter.
ablation-257isthmus conduction resumes in as many cee
as 50% and is associated with a 10% incidence of We evaluated 75 consecutive patients (61 men
recurrent atrial flutter during the first year after ablg81%)], mean age 63~ 13 years [range 19 to 86])
tion.1:35 The time course for resumption of isthmuseferred for ablation of isthmus-dependent atrial flut-
ter. Left ventricular function was reduceg%0%) in
From the Department of Medicine, Division of Cardiology, The New 2_8 patients (3?%)- The most common aSSOC|ate_d car-
York HospitalComell Medical Center, New York, New York. This ~ diovascular diseases were coronary artery disease
work was supported in part by Grant RO1 HI-56139 from the No- (N = 14), valvular heart disease a 10), and hyper-
fional Institutes of Health, Bethesda, Maryland; and a CrantnAid  tension (n= 9). However, no predisposing condition
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York. Dr. lerman’s address is: Division of Cardiology, The New York f207l’ g:xg:.ﬂgr?gg&f))f atrial flutter could be identified in

Hospital-Cornell Medical Center, 525 East 68th Street, Starr 4, New

York, New York 10021. Email: blerman@med.comell.edu. Manu- Atrial f_|Utter was the On_ly documented a_rrhythmia
script received September 19, 2000; revised manuscript received 1N 50 p_atle_ntS_ (6_7%)- A history Of both atrial flutter
and accepted December 11, 2000 and atrial fibrillation was present in 14 (18%). How-
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