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Lipoproteln(a) in Internal Medicine

D. Seidel, D. Neumeier, P. Cremer and D. Nagel

Upoprotein(a) - Lp(a) - resembles LOL in being cholesterol rich but it is distin
guished by its content of a particu1ar apolipoprotein apo(a). It exhibits geneti.cally de
tennined size heterogeneity which is inversely associated with plasma concentra
tions of Lp(a),accounting forapproximate1y5O% of its variance in Western
popUlations. However, other genetic and environmental factors also might influence
Lp(a) h~meostasis. Tumover studies in human subjects have suggested that Lp(a)
plasma eoneentrations correlate strongly with its production but not with its fraction
al eatabolie rate. High Lp(a) concentrations have been associated with cororiary heart
disease especially if LOL cholesterol is also elevated. However, there are also oppo-

"'sitereports and to our knowledge so far no data from a prospective cohort study on
the CHO risk derived from Lp(a) are available nor do we have much knowledge on
Lp(a) eoneentrations in various diseases.

This eommunication will present prospective data on Lp(a) derived from a pros
pective eohort study (GRIPS) performed on more than 5,000 male subjects (aged 40
60 yrs), observed during a 5-year foilow-up period.

Also, comprehensive data will be presented for age distribution (new borns to 95
yrs) of Lp(a) concentrations in approximately 1100 healthy subjects (50% females >
20 yrs) as weil as for concentrations and fluctuations of Lp(a) in various 'äiseases:
metabolie, endocrinologic, kidney, liver, autoimmune, inflammatory, thrombotie dis
ez.ses,myocardial infaretion and cancer.

Methods

Serum Lp(a) eoncentrations were measured for the GRIPS study in sampies taken
in 1982 and stored at -70°C until measurement in 1991. SampIes taken from eontrols
and patients of various diseases were analyzed within 24 hours after drawing. All
measurements were performed by nephelometry (Behring, Marburg, FRG), Laureil
technique (Immuno, Heidelberg, FRG) and ELISA (Immuno) in parallel using mono
specifie antisera against Lp(a). All analyses were run in duplicate using the proce
dures recommended by the manufacturer; the standard material and control sera
were purchased from Immuno. Standard quality control was performed on each se
lies; Lp(a) eoncentrations are expressed as rnilligram per deciliter total par tide mass~

Results_q_

The influenee of sex on the Lp(a) concentration was determined in approximately
900 healthy subjects ~ 20 yrs of age (50% females). No difference became evident
over all age dasses from 20 to 95 yrs, with a median of 10 mg/dl for females and 9
mg/dl for males. Thisis in contrast to m~ked sex differences in apo Al concentra
tions in the same group which revealed a median of 161 mg/dl for females, but 142
mg/ dl for males ...

To study the influence of age on the Lp(a) concentration, Lp(a) was measured in 54
cord blood sampIes of newborns and in sera of approximately 450 healthy males and
450 healthy females ranging from 1 t;o 95 yrs. Concentrations of Lp(a) were below 5
mg/ dl in all cord bIood samples but showed a.continuous rise for the first half year
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after birth, reaching a steady state which maintained up to puberty. This was fol
lowed by a second rise to reach adult concentrations by the age of 20. Mer this no
influence of age was observed up to the age of 95 years neither for the median (9
mg/ dl) nor for the distribution as ref1ected by the 90% percentile. Again, this is in
strildng contrast to the influence of age on apoprotein B which shows a constant rise
up to the age of 45 yrs followed first by a steady state and then by a marked decline
beyond the age of 70..

With the exception of a weak but statistically significant correlation of Lp(a) with
total fi1.olesterol.and apo B, no correlation was found between Lp(a) concentration
and other lipoproteins or any of the known cardiovascular risk factors (see Tab. 1). In
particu1ar no corieIation was found between LDL conceritration and Lp(a) neither in
the total reference group of GRIPS (n = 5132) nor in subgroups stratified for Lp(a) or
LDL concentrations respectively.

~ ... -- - .
Table 1. Relationship of Lp(a) to Life Style and CHD Risk Ractors.

Data trom the GRIPS Study Group, n = 5387 men, 40-59 yrs

nMedian10·90% n Median10-90%

BME

< 25 kg/m218769< 5-43 Hypertension (WHO definition)
25.29 kg/m2

29989< 5-42 Blood Press ure normal27019<5-43

~ 30 kg/m2

51210< 5-42 bord er line16379<5-42
increased

10489< 5-41

Smoking

no34019<5·43 Hyperglycemia

yes

19859' < 5-43Glucose< 12047319<5-42
120-149

4779<5-44

Alcohol

never60311< 5-42 ~ 1501788< 5-45

occasionally

16809<5·43

regularly

31039< 5-42IFamilial MI History
no

48909< 5-42

Physical Actlvity

Iyes49611<5·46

none

32829< 5-42

occasionally/ regularly

21049< 5-42

Table 2. Lp(a) Concentration in Various Pathological Conditions vs. Nonnals

DimlnlshednIncreased n

Breast CA

286Acute Phase Reaction:
Gastrfc CA

61elevated c:i.1,cr.2globulin 50
Pancreatlc CA

58Diabetes 40

Myasthenla gravis

50Uver Clrrhosls

Septlcemla

19wlthout Cholestasis 15
CholestasIs

15pregnancy 11

Hepatitis

5Post MI Perfod 5
PTCA

61

Renallnsufflclency

79

No Dlfference

Shunt Thrombosls16

Thyrold Dysfunctlon

265
Chronlc Polyarthritis

67

SJÖrgren Syndrome

21
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Table 3.Ranking of MI Risk Factors (GRIPS).
Multivariate Logistic Regression Analysis

Variable Categories Chi> (p-Value) Odds Ratio

1 LDL Cholesterol

2 Famillai MI History

3 Age

4 Lp(a)
5 HDL Cholesterol

6 Smoking
7 Blood Pressure

8 Blood Glucose

< 150/-189/~ 190 mg/dl.
. none/pos.

</~ 50 yrs

</~ 30 mg/dl

~I < 35 mg/dl

no/yes

elevated, y/n

. </~ 120 mg/dl

90

29

16
16

15
6
5
4

< 0.0001

<0.0001

< 0.001

< 0.001

< 0.001

0.01
0.03

<0.05

3.6 (=13 total)
4.0
2.3

2.5

2.5

1.7
1.7
1.7

Measurement of Lp(a) in various diseases (see Tab. 2) revealed situations with
trends to decreased or increased concentrations respectively and seme with un
changed values as compared to healthy subjects. Significantly lower Lp(a) concentra
tions (median 6) were found in patients with gastric cancer (n = 61) as compared to
the normal population (n = 911). In 6 patients with gastric cancer Lp(a) and apo B
concentrations were followed during the course of the disease and correlated to the
CEA tumor marker. While apo B showed a dramatic decrease along with the dura
tion and progression (CEA increase) of this disease, Lp(a) maintained its concentra
tion unaffected. The same pattern was found (n=58) for patients with cancer of the
pancreas, revealing a median of 4 mg/dl as compared to 9 mg/dl of the healthy sub
ject group; again, no change of Lp(a) during the course of the disease was observed.
The strong influence of the thyroid gland on lipid, lipoprotein and apoprotein con
centrations is weil established. In our study we measured Lp(a) in over 250 patients
with a dysfunetion of the thyroid gland. While all other lipids, lipoproteins and
apoproteins were strongly and inversely related to thyroxine values, no relevant al
terations of Lp(a) were observed in eitherhyperthyroidism or hypothyroidism.

A significant increase in plasma Lp(a) concentrations was observed after myocar
dial infarction with a peak value 8 days after the event, resembling a low phase reac
tion very much in parallel with ceruloplasmin. Usually 2 weeks after the event Lp(a)
concentrations are closely back to normal.

With regard to the question of Lp(a) as an independent risk factor for atherosde
rotic diseases, the data of our prospective cohort study (GRIPS) were analyzed,
based on a 5 yecirfollow~üp of iriore than 5,000 initially healthy male subjects (age
40-59 yrs). Participants who developed an atherosderotic disease during the follow
up period (inddence group) had higher median values of Lp(a) at the initial exami
nation as compared to those remaining healthy (reference group): myocardial infare
tion (MI) 15 vs. 9, chronie coronary heart disease 13 vs. 9, stroke 15 vs. 9, peripheral
arterial vascular disease 13 vs..9 mg/dl. However, signifieant differences in compari
sen to the reference group were only seen for the MI inddence group.

Univariate as weil as multivariate logisnc regression analysis revea1ed Lp(a) rank
ing in its predictive power dose to HDL cholesterol but lower than LDL cholesterol
or familial history of myocardial infarction (see Tab. 3).

Lp(a) accelerates very signifieantly the atherogenie influences of LDL cholesterol,
wherecis the impact of Lp(a) is significantly potentiated by low HDL cholesterol, ele
vated LDL cholesterol or positive family history for MI, to a lesser extent also by
smoking, hypertension or diabetes mellitus ...
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Conclusion

1. Besides genetically deterrnined Lp(a) isoforms the role of other factors influencing
the plasma Lp(a) concentration remains unclear. Important determinants which
alter or change the plasma LDL levels have no signliicant effect on Lp(a).

2. A potential inverse re1ationship or association that exists between Lp(a) levels and
certain malignant diseases needs further clarification.

3. Lp(a) ranks similar to HDL but lower than LDL as risk factor for atherosclerotic
vessel disease. This applies in particular for the acute events (MI, stroke) and to a
lesser extent for chronic forms (CHD and PA VD) ..

4. After puberty the distribution pattern of Lp(a) does not change with· age. It thus
appears that Lp(a) does not infIuence life expectancy ..

Author's address: Prof. Dr. med. D. Seidel, Institute of 0inica1 Chemistry, University Hospital
Grosshadern, Marchioninistrasse 15,8000 Munich 70, FRG
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