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ABSTRACT

Background: HELP(Heparin-mediated extracorporeal low-density lipoprotein fibrinogen pre-
cipitation) is an LDL apheresis system which has been utilized as a last therapeutic option for
drug resistant familial hypercholesterolemia. Recently the scope of treatment has been expanded
to the treatment of coronary artery obstructive disease(CAOD) or peripheral arterial obstructive
disease(PAOD) with dyslipidemia.

Methods: We applied thirteen sessions of HELP therapy to six patients who have symptoms
despite proper revascularization of the eligible vessels. The enrolled patients had coronary(n=1)
or peripheral arterial obstructive disease(n=5) who have elevated LDL-cholesterol(t150mg/dL),
TG(>200mg/dL) or fibrinogen(>350mg/dL) after drug treatment. Lipoproteins and fibrinogen
were measured on plasma samples before and after HELP therapy. Symptomatic changes and
objective findings according to Fontaine’s classification were recorded before, immediately after
and one month after treatment.

Results: In every session, LDL-cholesterol level was reduced more than 40%. Mean LDL
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cholesterols were reduced from 135.3mg/dL to 47.8mg/dL(65%). Total cholesterol(98.2mg/dL;
53% decrease), triglycerides(146.9mg/dL; 47.5% decrease) and Lp(a)(19.5mg/dL; 62% decrease)
levels were also reduced. However mean HDL cholesterol was reduced only 4.6mg/dL(16.3%).
Fibrinogen decreased 191mg/dL(58%) without bleeding complications. Patients symptoms

evaluated by Fontaine’s classification were improved in all pateints with PAOD and resting chest

pain was disappeared after treatment in the patient with unstable angina. Side effects were two

episodes of dizziness and inadequate drainage through a vein.

Conclusion: HELP therapy can be applied in patients who have symptomatic aggravation of

PAOD or CAOD with elevated cholesterol, TG or fibrinogen despite proper revasculariztion of

eligible vessels.
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Fig 1. Flow diagram showing major steps of the HELP system.
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Table 1. Characteristics of Patients

Ahn B Jin, S Park, C Yoo, K Park, J Yoo, S
Sex Male Male Male Male Male Male
Age 72 55 65 58 63 56
Hypertension (+ (-) -) +) (+ +
Smoking (+) (+) +) + + (+
DM (+ (+) -) (+) (=) =)
CAOD 1 vessel 2 vessels -) "~ 3 vessel (=) 3 vessels
CAOD Tx drug 1 stent -) CABG & 1 stent (=) 2 stents
PAOD 5 vessels 6 vessels 5 vessels 2 vessels 7 vessels (=)
PAOD Tx Istents 1 stent & 1 graft 2 stents & 1 graft 2 stent 7 stents (-
Carotid stent + (+ () (+) (=) (=)
TC(mg/dL) 278 212 234 187 183 242
TG(mg/dL) 472 117 86 139 917 192
HDL-C(mg/dL) 29 35 16 4 21 35
LDL-C(mg/dL) 155 154 201 115 169
Lp(a)(mg/dL) 78.6 1183 56.3 17.4 14.6 9.6
FBN(mg/dL) 591 431 295 551 294 290

DM: Diabetes mellitus, CAOD: coronary artery obstructive disease, PAOD; peripheral artery obstructive disease, Tx:
treatment, CABG: coronary artery bypass graft, TC: total cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein
cholesterol, LDL-C: low-density lipoprotein cholesterol, FBN: Fibrinogen

All the laboratory values are initial serum levels before introducing HELP therapy

Table 2. Effect of HELP on Serum Lipoprotein and Fibrinogen Levels

(Unit: mg/dL)

Pre-HELP Post-HELP % reduction p value
Total cholesterol 207.01+98.2 98.2+19.6 53.0% <0.01
Triglyceride 280.04+200.2 146.9:+78.2 475% <0.01
HDL-cholesterol 283474 23.7+7.6 16.3% 0.048
LDL-cholesterol 135.31+41.8 478+19.7 64.7% <0.01
Lp(a) 50.8+34.0 19.5+9.3 61.6% <0.01
Fibrinogen 458.21+152.1 190.9+%4.6 58.3% <0.01

< 283mg/dL, Lp(a)v= 50.8mg/dL, fibrinogen-&
458.2mg/dL o|¥ltk HELP X 8% 47] 74 25 §
AN =7t Fasled FFalA6E 98.2mydL, 5
AAE 146.9mg/dL, APEAGY FalliElE
47.8mg/dL, UE Akl FalAs]E2 23.7mg/dL,
Lp(a)+= 19.5mg/dL, fibrinogen-& 190.9mg/dL o]t}
FAEREE WEEEZ EASE A AYEA
Folzulgo] 64.7%2 7hE We ALE Bow,
2 5HE olo] Lp(a)7} 61.6%(p<0.01), fibrinogen
58.3%(p<0.01), FENLBNE 53.0%(p<0.01), 4
A 47.5%((p<001), IYUE X<k FelxslE

163%(p=0.048)8] $0.2 75 AEE Liehigich
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Fig 2. Serial changes of each pretreatment values during HELP.

Table 3. Effect of HELP on Other Laboratory Values

Pre-HELP Post-HELP p Value
Hemoglobin(g/dL) 1274205 1324234 0.07
Hematocrit(%) 38.7452 404154 0.04
WBC(/mm") 689342209 1076613688 0.001
Platelet(X 10%/mm?®) 2711613 265.6+45.5 0.62
Sodium(mMJ/L) 139421 139423 0.39
Potassiom(mM/L) 4.6+0.18 484017 007
Tonized calcium(mM/L) 334101 41410 0.04
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