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Pre-excitation occurs because during organo-
SiS accessory pathways are formed of the
ucting musculature in the heart, by which
es are spread to the ventricles, by-passing the
ways of normal conduction of stimulus by the
rioventricular node, which most frequently results
tacks of paroxysmal tachycardia or tachyarrhyth-
ias'®. There are 60 different hypotheses to explain
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A sample of 4210 subjects of both sexes aged 35-54 was examined, chosen at random
' from six regions of Croatia. An electrocardiogram at rest was performed in all subjects
changes analyzed by the Minnesota code. Forty-two (1.0%) of the examinees had
ort P-R interval, while this finding together with a widening QRS complex and delta
in 0.05% of the examinees. During the period of the study, 0.35%
f the subjects had a short P-R interval after three years, and of this number in 22%
ﬁndlng had disappeared in three years. 13 years after the first examination, there
were more short P-R intervals: 3.22% in females and 1.96% in males. Three years
after the first examination 0.06% of the subjects had pre-excitation with a delta wave,
", id it appeared in one subject after three years. After 13 years those subjects did not
appear for an examination, and the finding did not appear in any of other subjects during

~ Antigens of the HLA system were analyzed in 46 patients: WPW was found in 35
ile 11 had LGL syndrome. Antigens of the HLA-A, HLA-B and HLA-DR locuses
vere determined by the microlymphocytotoxicity method. The results of the frequency
of HLA system antigens were compared to the results in a Croatian population. There
' eased frequency of HLA-A9 and HLA-BS (p=0. 026 and 0.0092) in the investi-
ated population as a whole. The participation of HLA-A3 antigen is significantly less
among patients (p=0.003), while the HLA-B14 antigen was not found in patients with
; -excitation (p=0.03). Within 10 HLA-DR locuses, HLA-DR?7 antigen was rather more
ently present, although this was not statistically significant (p=0.173).

this syndrome . The type of conducting musculature
can be systematized into five basic groups?*5%: the
first is Kent’s bundle between the atria and the
ventricle beside the atrioventricular node (in the
ECG: short P-Q interval, widened QRS complex
with a delta wave), the second is James’ threads
between the atria and the atrioventricular node (in
the ECG: short P-Q interval), the third are threads
between the atrioventricular node and ventricles
(Mahaim’s fibers), the fourth is the atrioventricular
bundle and the fifth are the threads between His’
bundle and the ventricles at the beginning or at the
end. In the European group for pre-excitation,
Anderson et al® proposed a classificationof accessory
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threads of conducting musculature in the heart based
on anatomic finding of the accessory pathways.

The prevalence of this finding in the general
population is an open problem. According to our
clinical analyses'® WPW or LGL syndrome (first:
short P-Q, widended QRS with delta wave and attacks
of supraventricular tachycardia or tachyarrhythmias,
second: short P-Q interval without widened QRS and
with supraventricular tachycardia or tachyarrhyth-
mias) were found in 87% of patients with pre-ex-
citation.

In patients with the re-excitation syndrome the
majority have no history of such disease in the
family, although it is found in some patients'-'2. In
some families it appears as an autosomal dominant
inheritance'?, together with paroxysmal supraven-
tricular tachycardia'4 without the accompaniment of
the rest of the cardiovascular diseases, while in
others it appears with familial cardiomyopathy's. In
1958, Dausset!® described the first leucocyte anti-
gen of man. Today 4 locuses of HLA regions are
known, and on each there are numerous allelomor-
phic genes of the codominant characteristics. During
these 33 years, antigens of the HLA system have not
been published in patients with pre-excitation.
Analysis of the antigens of the HLA system in patients
with pre-excitation, as a sign of possible connection
of the allele of this system with pre-excitation,
represents a significant research problem.

The purpose of this study was to analyse the
problem of pre-excitation from a clinical-epidemi-
ological and genetic aspects. It was our task to find
an answer to the question of how much pre-exci-
tationis present in the general population and whether
a connection exists between the antigens of the HLA
system and this syndrome in patients with pre-
excitation.

Subjects and Methods:

This study is divided into two parts. In the first
part data on clinical-epidemiological research on
pre-excitation is analyzed. While in the second part
antigens of the HLA system are analyzed in patients
with various variants of pre-excitation.

During 1969 we examined a population of 4210

healthy subjects in six regions of Croatia: 2049 males
and 2161 females, aged from 35 to 54. The subjects
were chosen from the population registers of three
regions in the interior and three regions at the coast:
Zagreb-Centre, Zagreb-Crmomerec, Virovitica, Split-
Centre, Vis and Omis: two semi-urban, two urban
and two rural regions. Of the total number of those
invited, 71% of males and 73.3% of females ac-
cepted the examination. The investigation was carried
out as part of a study on cardiorespiratory diseases.
In each subject an electrocardiogram was performed
after a 5 min. rest, with a triple-channel apparatus
of the “Cardiolux” type. The following leads were
recorded: I-III, aVR-aVF,V -V Changes were
analysed by means of the Minnesota code'’. During
1972 all the subjects were again called for an
examination of which 83.1% of females and 78.5%
of males responded (a total of 80.9%). The exami-
nation was repeated in 1982 when 2414 subjects
came to be examined, i.e., 57.3% of those from 1969.

Signs of pre-excitation were analysed in the elec-
trocardiogram: P-R(P-Q) interval shorter than 0.12
sec. (code 6-4) and a QRS complex duration of 0.12
sec. or more and duration to the peak of the R wave
of 0.06 sec. or more, with simultaneous existence
of this finding in the same complexes in any of the
leads: I, 11, aVL, V-V, (however with this code types
of pre-excitation cannot be differentiated). A short
P-R(P-Q) interval was also analyzed (code 6-5): a
P-R(P-Q) interval shorter than 0.12 sec. in all com-
plexes in any two of the following leads: I, II, III,
aVL, aVF, in the absence of atrioventricular nodal
rhythm or sinus tachycardia'’”. The above changes
were analysed on three occasions and compared.

In 46 patients from the Division of Cardiology
and Outpatient Department, analysis was carried out
of HLA system antigens in the Centre for Tissue
Typing of the Rebro University Hospital, Zagreb,
Croatia. Of these 46 patients, 35 had true WPW
syndrome: B type in 26 patients, A type in 6 patients
and in 3 patients signs of accessory pathways were
present for both the left and the right ventricles.
Eleven patients had LGL type of pre-excitation.
Antigens of the HLA-locus A, locus B.and DR'® were
determined in blood from the peripheral veins by the
microlymphocytotoxicity method.

Statistical analysis of obtained parameters was



B 25 No. 1—2, 1992

PAKISTAN HEART JOURNAL

carried out by testing the difference in the arithmeti-
cal means of small independent samples and also the

 difference in the proportion between the samples’®.
Relative risk was calculated according to Morton and
Habel2°, The presentation was significant if the result
was more than 1.

~ Results

iR

~ Table 1. shows a finding of pre-excitation
E according to sex in a general population of 4210
E subjects in 1969. A short P-R interval was found
3 in 42 subjects (1.0%). This finding was somewhat
. more frequent in subjects aged 45 to 49 years. A
' finding of short P-R interval with widened QRS
1’ ;Qmplex and delta wave was found in two subjects,
i.e., 0.05%. One of those subjects had type A and
~ other type B of pre-excitation.

TABLE 1.

" PRE-EXCITATION IN THE ELECTROCAR-

DIOGRAM ACCORDING TO AGE IN THE
GENERAL POPULATION,

Bl 1969 YEAR

 Age Short PR interval  Short P-R interval

~ (Years) with widened QRS
AU complex and delta wave
E ) No. % No. %
- 3539 13 1.27 1 0.1
~ N=1024
- 40-44 5 0.48 0
- N=1046
4549 16 1.48 1 0.1
- N=1081
50-54 o ) 0.75 0
! N=1058
~ TOTAL 42 1.00 2 0.05
- N=4210

Table 2. shows the finding of pre-excitaﬁon

~ according to sex. A short P-R interval was rather

~ more frequent in women than in men in a relation
" 106:093. A finding of pre-excitation with delta

~ wave was found in two males. These data are from

1969, while in 1982 there were more short P-R
intervals: 1.96% in males and 3.22% in females. Two
subjects with pre-excitation and delta wave, who had

this finding in 1969, failed to report for an exami-
nation in 1982.

TABLE 2.

PRE-EXCITATION IN THE
ELECTROCARDIOGRAM ACCORDING
TO SEX IN THE GENERAL POPULATION
DURING A 13-YEAR PERIOD

Short P-R interval

with widened QRS

complex .and delta
wave

Sex Short P-R
interval

1969 1982 1969 1982
No % No % No % No %

Males

1969 N=2054 19 093 26 1.96 2 010 O
}982 N=1326

Females

1969 N=2161 23 1.06 35 3.22 0 - 0-
1982 N=1088

Table 3. shows the dynamics of the ECG changes
at the time of the two examinations: 1969 and in
1972, and the frequency of the finding in 1982. of
the 42 subjects in whom a short P-R interval was
found in the ECG in 1969, only 10 subjects had
this finding in 1972 (0.29%). In 22 subjects the
finding had disappeared (0.64%), while 10 subjects
failed to report for the examination in 1972. This
frequency should be treated with reserve, because
the number of subjects in the second examination
was smaller. Two subjects had a short P-R interval
as a new finding in 1972(0.06%). Thus the preva-
lence of this finding in 1972 amounted to 0.35%.
In 1982 the frequency of short P-R interval was
higher: 2.53%. In 1969 pre-excitation with delta
wave was present in two subjects (0.05%), of these
one did not report for examination in 1972. However
this finding was found in more subjects in 1972
(intermittent type), so that the prevalence in 1972
amounted to 0.06%.

We determined the HLA system antigen in a
group of 46 patients with pre-excitation: 35 with
WPW and 11 with LGL syndrome. By microlym-
phocytotoxicity test we determined antigens of the
locuses HLA-A, HLA-B and HLA-DR in all pa-
tients. There is no difference in the frequency of
certain, antigens within the pre-excitation types
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TABLE 3.

A FINDING OF PRE-EXCITATION ON THREE OCCASIONS
DURING EXAMINATION OF THE SUBJECTS IN A 13-YEAR PERIOD

ECG finding Total in 1969 Has a finding Has a finding Has no finding Total Total
N=4210 in 1969, and in 1969 and in 1969 and 1972 1982
has no in 1972 has a finding N=3406 N=2414
finding in in 1972
1972 '

No. % No. % No. % No. % No. % No. %

Short P-R '
interval 42 1.00 22 0.65 10 0.29 2 0.06 12 0.35 61 258

Short P-R
interval with
widened QRS

complex and
delta wave 2 0.05 0 - 1 0.03 - 0.03 2 0.06 0

TABLE 4.

THE ANALYSIS OF ANTIGENS OF THE HLA SYSTEM IN PATIENTS
WITH PRE-EXCITATION (HLA ANTIGENS OF THE INCREASED FREQUENCY)

HLA antigens Frequency in the Frequency in Statistical Relative
Croatian patients with the  significance of the risk
population pre-excitation difference
syndrome ‘
% % ®
A9 - 25.14 41.3 0.026 | 24
BS 22.29 413 0.0092 i
A3 24.57 8.6 0.003 0.28
B14 8.0 0 0.03 0
DR7 18.29 26.19 0.173 1.6
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However, we found increased frequency of HLA-
A9 antigens (p=0.26) and HLA-B5 (p=0.0092) in the
examined group, in comparison with the findings of
frequency of the above antigens HLA-A9 and B5
in the Croatian population (N=175). However, the
corrected value p for the number of tested antigens
of the HLA system is not statistically significant.
Data are given in Table 4.

Of the 46 patients, apart from the above HLA-
A9 and HLA-B5 anti gens, the frequency of the HLA -
A3 antigen is significantly less frequent (8.6%) than
in the total population (24.57%) while the HLA-B14
antigen was not found in any subject with pre-
excitation, and in the total population it amounts to
8.00%. On the other hand, the HLA-DR7 antigen
Wwas somewhat more frequently present in patients
with the pre-excitation syndrome (26.19%) than in
the total population (18.29%). However, the differ-
ence isnot statistically significant. Of 4 patients with
the HLA-DR7 locus, 3 had WPW type of pre-
excitation, while LGL was presentin only one patient.

Discussion

According to this investigation, a short P-R
interval in the ECG is present in 1.0% of the adult
population, while a finding of short P-R interval,
widened QRS and delta wave is present in 0.05%
in cross-section study. These two, however, are
difficult to join into one group in this form. Namely,
in this populational study a short P-R interval was
Dot constant all the time. In more than half the
subjects (22 out of 42) the finding disappeared after
three years. In addition, 10 subjects of those with
short P-R interval in 1969, did not report for a check-
up after three years. This should be taken into account
when interpreting the frequency of this finding. The
prevalence of this finding after three years was 0.35%
only. If one takes into account the possibility that
the P-R interval was the same in those subjects who
failed to report for the check-up, then it could be
concluded that the short P-R interval was counted
with the findings in which a wideiied QRS complex
and delta wave exists, a frequency of 0.40% (0.05
and 0.35%). However, even in this way the fre-
quency of this finding cannot be demonstrated,
because 13 years after the first examination, a short
P-R interval was found in 2.53%. For this reason
it is difficult to say what the prevalence is of a short

P-R interval in the population because the finding
is very variable during the course of time. It should
be stressed that on all three occasions of examination
during the 13-year period, the ECG findings were
always read by the same cardiologyist, coding the
changes by the Minnesota code. In these subjects
with a short P-R interval in the ECG, it should be
an amnestically recorded whether there are any data
On paroxysmal tachycardia or tachyarrhythmia in
order to assess whether it is a true case of LGL
syndrome. In literature® the frequency of pre-exci-
tation in a healthy population is reported to be from
0.15%. Our results do not agree with this.

Our two subjects with a short P-R interval,
widened QRS complex and delta wave at the begin-
ning of the R wave, one subject did not report for
a check-up after three years, while in one subject
this finding appeared for the first time. Of these three
subjects, type B pre-excitation was present in two
and A type in one. B type of pre-excitation is usually
reported as being rarer than A type, althoughaccording
to our clinical data, B type is more frequent than
A type, a ratio 2.6:1'°. In one study’ of 22,500
workers employed in aviation, pre-excitation was
found in as many as 0.25%, which is significantly
higher than in Croatian population. However, our
study was made in a population selected at random
from the population register. We have no find
prospective population study in literature dealing the
frequency of the pre-excitation.

According to Fisch?! identical frequency of the
pre-excitation syndrome in youngerand older people,
confirms the assumption of congenital origin of this
anomaly. In our investigation the frequency of the
HLA-A9 and HLA-BS5 locuses in 46 patients with
pre-excitation was higher than in a population study
in Croatia, while the HLA-A3 locus was signifi-
cantly rarer in patients with pre-excitation, and the
HLA-B14 antigen was not fourid in any patient, in
contrast to a total population of 175 persons. With
regard to the HLA locuses, HLA-DR7 was found
rather more often in patients with pre-excitation. The
difference observed in the frequency of the above
locuses of the HLA System antigens between the
group of patients with pre-excitation and the control
group indicates the possibility of a genetic link

between the locuses of the HLA system and predis-
?
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position to this syndrome. However, further research
of this link is necessary before a more accurate
conclusion can be drawn.
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