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An immunogenetic heterogeneity in multiple
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Abstract

Two clinical forms of multiple sclerosis
(MS), primarily chronic progressive MS
(PCP MS) and relapsing/remitting MS
(R/R MS) have been shown to differ in
several respects. The results of genomic
HLA class II typing with restriction frag-
ment length polymorphism analysis of 62
MS patients from Western Norway, 42 with
R/R MS and 20 PCP MS, are reported on
here. As in previous studies of Swedish
patients, the haplotype DRw17(3), DQw2
was found to be five times more common
in R/R MS than in PCP MS. This finding
supports the hypothesis that R/R and PCP
MS are immunogenetically separate enti-
ties. In contrast with a previous investiga-
tion of Norwegian MS patients, no
association of MS with glutamine at posi-
tion 34 of the HLA-DQu chain or with
defined sequences of the HLA-DQBI1 gene
was found.

(¥ Neurol Neurosurg Psychiatry 1992;55:887-890)

In recent years, the use of genomic HLA class
II typing techniques, offering improved accu-
racy as well as resolution, has resulted in a
clearer picture of HLA class II associations in a
number of diseases such as insulin dependent
diabetes mellitus," rheumatoid arthritis®> and
IgA deficiency.” For multiple sclerosis (MS),
the long established association in white
patients with HLA-DR2,Dw2 has been speci-
fied to the HLA-DRw15,DQw6,Dw2 haplo-
type.* > In addition, a number of results have
been published that have yet to be confirmed.
For instance, MS has been reported to be more
closely associated with the HLA-DQ than with
the — DR subregion® as well as with defined
sequences of the DQBI® and DQAI’ genes.
Furthermore, a report has suggested associa-
tion of MS with HLA-DP alleles.®

We previously reported that among Swedish
MS patients, two clinical subtypes, relapsing or
remitting MS (R/R MS) and primarily chronic
progressive MS (PCP MS), in addition to the
association with the DRwl15,DQw6,Dw2
haplotype, possess different associations with
DR-DQ haplotypes.”’ The DRw17,DQw2, D2
haplotype was found to be significantly
increased in R/R MS, whereas DRw4, DQw8
was found to be more common in PCP MS.
Furthermore, we have recently confirmed our
finding of an increased frequency of the
DRw17,DQw2,D2 haplotype in a new group
of Swedish patients with R/R MS.° In other

respects, R/R MS and PCP MS have also been
found to differ in epidemiology'® and appear-
ance on MRI.'' *? Thus, different observations
indicate that R/R and PCP MS might be
recognised as separate disease entities.

The aim of the present study was to inves-
tigate whether differences in the distribution of
HLA-DR-DQ haplotypes between R/R MS
and PCP MS could be observed in an inde-
pendent Norwegian group of MS patients.

Patients and methods

Patients

Sixty two unrelated patients with clinically
definite MS and 98 controls, matched for sex
and area of residence, were studied. Both
groups had participated in a recent population
based, case control study at the Department of
Neurology, University of Bergen (Gronning et
al, submitted). Forty two patients were classi-
fied as having R/R MS, since they had only
experienced a relapsing/remitting course of the
disease. Twenty patients, classified as having
PCP MS, had already from onset a course of
disease characterised by steady progression
without remissions. Patients who after a relaps-
ing/remitting onset eventually had entered a
secondary chronic progressive phase were not
included in this study. Mean age of onset was
28-8 years in the R/R MS group and 41-5 years
in the PCP MS group. Twenty-six out of 42
R/R MS patients (62%) and 13 of 20 PCP MS
patients (65%) were women.

Methods

Southern blot analysis: Extraction of DNA
from peripheral blood leucocytes, restriction
enzyme digestions (Tagl and MspI), agarose gel
electrophoresis, capillary blotting to nylon
membranes, labelling of probes,” ® hybrid-
isation, stringency washes, and autoradiog-
raphy were performed wusing standard
techniques.

Tagl HLA-DR and — DQ restriction fragment
length polymorphism (RFLP) analysis: Geno-
mic DR typing and DQ typing was performed
by hybridising Tagl cleaved DNA with DRB,
DQA and DQB cDNA probes. Allelic restric-
tion fragments were designated by the asso-
ciated serologically defined DR and DQ
specificities according to previous reports.'> '*
Mspl HLA-DP RFLP analysis: DP typing was
performed by hybridising Mspl cleaved DNA
with DPA and DPB cDNA probes. Allelic
fragment patterns were designated by the
associated cellularly defined DP specificities
according to Hyldig-Nielsen ez al.'” '®
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PCR-SSO analysis of DR4 subtypes: In vitro
amplification of genomic DNA by polymerase
chain reaction (PCR), followed by dot-blot
and hybridisation with five sequence specific
oligonucleotide (SSO) probes was performed
according to Lanchbury'’ with slight mod-
ifications.”

DR7/DR9 separation by PCR amplification
with sequence specific primers: Tagl HLA-DR-
DQ RFLP analysis cannot distinguish between
the haplotypes DR7, DQw9 and DR9, DQw9.
This was achieved by PCR amplification of
genomic DNA- with oligonucleotide primer
pairs specific for the DRBI second exon gene
sequences for DR7 and DR9 respectively.'®
Amplification was detected by ethidium bro-
mide stained agarose gel electrophoresis.

Statistical analysis

Data were analysed by the Chi-square test or
by Fishers test of exact probability in case of
small numbers. Probability (p) values were
corrected with a factor of 60 for the number of
DR-DQ haplotypes (n = 24) and DP alleles
(n = 6) and the two groups of patients. When
looking for confirmation of a previous observa-
tion no correction of the p value was used. The
strength of associations are given by the
relative risk (RR).

Results

Associations with HLA-DR-DQ haplotypes in
MS: The distribution of the DR-DQ haplo-
types among MS patients and controls is given
in table 1. The DRw15, DQw6 haplotype was
significantly increased among the whole group
of MS patients (p < 10~ *), and equally asso-
ciated with RR MS (» < 10™?) and PCP MS
(p < 107% . All DRwl5, DQw6 positive MS
patients carried the RFLP patterns corre-
sponding to the cellularly defined specificity
Dw2.

We have previously shown that the haplotype
DRw17,DQw2 is more common in R'/R MS
compared with both controls and PCP MS.*°
It was five times more frequent among R/R MS
patients than PCP MS patients although this
difference did not reach statistical significance

Table 1 Distribution (%) of HLA-DR-DQ phenotypes in MS patients and control

subjects

HLA-DR-DQ PCP MS R/IRMS All MS Controls
haplotype (n =20) (n=42) (n=62) (n =98)
DRI, DQw5 20 12 15 19
DRwl15 (2), DQw6 75* 64* 68** 32
DRwl16 (2), DQw5 5 0 2 1
DRw17 (3), DQw2 5 24 18 25
DR4, DQw7 5 5 5 9
DR4, DQw8 25 29 27 25
DRwl1 (5), DQw7 5 0 2 12
DRw12 (5), DQw7 5 5 5 1
DRw13 (w6), DQw6 15 14 15 23
DRw13 (w6), DQw7 0 0 0 2
DRw14 (w6), DQw5 0 5 3 6
DR7, DQw2 10 12 11 7
DR7, DQw9 5 10 8 14
DRw8, DQw4 15 12 13 7
DRw8, DQw7 0 0 0 1
DR9, DQw9 0 0 0 1
DRw10, Dgqw5 5 0 2 1
*»<10°

vmp <10 4

MS = multiple sclerosis

PCP = primarily chronic progressive

R/R = relapsing or remitting.
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(» < 0:10, RR 59). The frequency of the
DRw17,DQw2 haplotype did not differ
between the R/R MS group and controls
whereas the frequency was markedly lower
among PCP MS patients than controls
(» < 0:09). In contrast to our previous
report,” no difference was observed in the
frequency of the DR4, DQw8 haplotype
between PCP MS and R/R MS.

The allele DQw?7, previously reported to be
decreased in groups of MS patients’’ '° was
less frequent in MS patients compared with
controls (p < 0-03, RR 0-52). When DRw15
positive patients and controls were excluded
from the analysis, however, a statistical sig-
nificance was no longer reached, although the
relative risk was left unchanged (RR 0:-35).
Cellularly defined subtypes of DR4: The fre-
quencies of Dw4, Dw10, Dwl4, and Dwl5 as
determined by PCR-SSO analysis is shown in
table 2. There was no significant difference
between the various groups.

HLA-DP alleles: No significant differences
were found in the distribution of HLA-DP
alleles (see table 3).

HILA-DQBI and DQA1 sequences: Table 4
shows the frequencies of carriers of the long

Table 2 Phenotypic distribution (%) of Dw specificities
among DR4-positive haplotypes in MS patients and
controls

Dw PCPMS RIRMS AIMS  Conrols
specificity m=6 (n=149 (=22 (n=30
Dw4 100 64 75 58
Dw10 0 0 0 0
Dwl3 0 7 5 6
Dwl4 0 36 25 39
Dwl5 0 0 0 3

Table 3 Frequencies (%) of HLA-DP phenotypes in MS
patients and controls

DP PCPMS R/IRMS AIMS Controls
allele m=200 m=42) (=62 (n=63
DPwl 0 14 10 14
DPw2 20 21 21%* 8
DPw3/DPwé6* 35 36 35 49
DPw4 95 81 85 86
DPw5 10 7 8 10
CDP HEI 0 0 0 3

*DPw3mand DPw6 cannot be separated by Mspl RFLP
typing.
**p <0-05; P___n.s.

uncorr corr

Table 4 Frequencies (%) of carriers of a DQBI sequence
corresponding to amino acid residues 24-29, shared by the
DQBI alleles DQB1*0602, *0603, *0604, *0302 and
*0303, and of a glutamine at position 34 of the DQa
chain, respectively

Carriers of Carriers of glutamine
shared DQBI1 at position 34
sequence of DQa chain

A. All individuals

PCP MS (n = 20) 80 85

R/RMS (n=42) 88 88

Al MS (n=62) 85 87

Controls (n =98) 77 81

B. DR2-negative individuals only

PCPMS (n=5) 20 40

R/R MS (n=15) 67 67

All MS (n=20) 55 60

Controls (n = 66) 65 71
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stretches of DQBI gene second exon sequen-
ces shared by the haplotypes DRw15,DQw6,
DR4,DQw8, DR7,DQw9, DR9,DQw9 and
DRw13(6),DQw6 among MS patients and
controls and of a glutamine at position 34 of
the DQa chain. These data were inferred from
the DRB-DQA-DQB haplotypes assigned by
Tagl RFLP in accordance with the previously
shown very high correlation (97-99%) between
PCR-SSO typing results and Tagl RFLP data
of the HLA-DQAI and HLA-DQBI genes.®
The minor differences observed disappeared
when DRw15-positive individuals were exclu-
ded.

Discussion

Although attempts to subdivide MS clinically
are hampered by the tendency of patients to
change from one clinical form to another
during follow up,> chronic progressive course
of the disease already from onset is a readily
distinguishable clinical pattern that in our
experience persists with few, if any, exceptions.
In different reports 10-40% of MS patients are
classified into this group,*' ** here referred to
as primarily chronic progressive (PCP) MS to
distinguish them from secondary progression
that follows an initially relapsing or remitting
course of MS.

PCP MS has been shown to differ from R/R
MS in several respects. Age at onset tends to be
higher, approximately at 40 in PCP MS
compared with approximately 30 years in R/R
MS.”'°* Predominance among women is
sometimes>* "*° but not invariably® *°*’ less
obvious. Furthermore, spinal symptoms are
common'®?” and acute optic neuritis is rare in
this group.”® Epidemiologically, in a study
from Western Norway, PCP MS showed a
constant incidence over a 30 year period,
whereas R/R MS showed a clear increase in
incidence.'® Recently, MRI has been reported
to show differences in type, number, and
occurrence rate of lesions between patients
with primary and secondary progression.'' '?

Table 5 shows that the distribution of the
DRw17, DQw?2 haplotype was strikingly sim-
ilar in our three different studies. Although the
difference in the present study between PCP
and R/R MS did not reach statistical sig-
nificance, it was of the same order, the
haplotype being five times more common in
R/R than in PCP MS and the relative risks

Table S Similar phenotypic frequencies (%) of the
haplorype DRw17 (3), DQw2 in PCP MS and R/IR MS
patients and controls in our three separate studies

PCP MS R/IRMS Controls
First Swedish study’ 4* 32%*% 15

(n = 26) (n=174) (n =100)
Second Swedish study’ 10 22%*** 19

(n=10) (n=69) (n =150)
Norwegian study 5** 24 25
(present study) (n =20) (n =42) (n =98)

*p < 0-005
**p < 0-10

***p < 0-0005
***%p < 0-05.
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accordingly similar, 5-9 and 6-4, respectively.
The lack of significance is likely to be a result
of the smaller number of patients in the present
study.

In contrast to our findings, a recent Norwe-
gian report did not show any differences in
HLA DR-DQ haplotype distribution between
R/R MS and a small group of eleven PCP MS
patients,” while both Madigand ez al*® and van
Lambalgen ez al’* reported an increase of the
DRS3 allele in PCP MS although this was not
statistically significant compared with R/R MS
in the former group. These divergent results
could reflect either ethnic or methodological
differences, where assignment of patients to
the PCP MS category is the most obvious
point. The uniform way in which patients have
been categorised in the present and our pre-
vious studies, may be the explanation for our
consistent findings. For instance, the inclusion
of patients with very malignant MS charac-
terised by severe relapses occurring with short
intervals, leading to rapidly progressing dis-
ease, into the PCP group, could change the
outcome of the results. Such patients, when
relapses are discernible close in time, have
been classified as R/R MS in our studies, and
furthermore often been noted to be DR3-
positive. All patients classified as PCP in our
studies have experienced a gradual onset and
progression of symptoms and, less frequently
and later in the course, periods of general
deterioration resembling relapses.

Considerable efforts have been made
recently to delineate the HLLA class II associa-
tion in MS to a more precise location within
the HLA-DR-DQ region. In this population-
based study from Western Norway, as in a large
study of Swedish patients,” we could not
confirm the reported association with two
concensus sequences of the DQA1 and DQBI1
genes,®” respectively. Similar negative results
concerning DQBI have been reported in
another recent paper.”® Analysis of published
sequences’® furthermore disclose such differ-
ences between the DRBI1, DQA1 and DQBI
alleles of the two haplotypes DRw15, DQw®6,
Dw2 and DRw17, DQw?2 associated with MS,
that a common denominator sequence cannot
be identified. We conclude, therefore, that it is
still not possible to settle the issue whether MS
is more closely associated with either HLA-DR
or HLA-DQ genes.

It is tempting to speculate how the present
results could reflect a dividing line between
two different disease entities. The HLA class II
genes act as immune response genes both by
the ability of the class II molecules to bind and
present antigens to the T helper cell and by
shaping the repertoire of T cell receptor
specificities that occurs during thymic matura-
tion of T cells. Assuming that autoimmune
mechanisms are involved in the aetiology or
pathogenesis of MS, it is feasible that the HLA
phenotype influences either the immune
response to a triggering exogenous factor such
as an infectious agent or the likelihood for
potentially autoreactive T cell clones to exist
and to become activated. Consequently, auto-
reactivity towards an antigen or antigen epi-
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tope with a certain distribution within the
central nervous system, secondarily influenced
by sex hormones and state of the immune
system depending on the age of the individual
could influence the outcome in terms of
symptoms as well as sex and age distribution.
Thus, an immunogenetic difference could
hypothetically reflect two autoimmune dis-
eases, triggered by different factors, directed
against different antigens and requiring differ-
ent prevention and treatment.

In conclusion, the immunogenetic hetero-
geneity repeatedly observed between R/R MS
and PCP MS, together with clinical, epidemio-
logical and radiological differences, supports
the separation of these two groups as separate
disease entities, a measure that could be of
value in epidemiologic, pathogenetic and ther-
apeutic studies of MS.
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