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Abstract

Numerous investigators have suspected that there is a genetic
predisposition to rheumatic fever (RF). In this context we have
recently produced a series of monoclonal antibodies directed
against B cells obtained from RFpatients one of which, labeled
D8/17, identifies a B cell antigen present in 100% of all RF
patients studied. While the highest percentage of positive cells
were exhibited by RFprobands (33.5%±SE), the percentage of
cells in unaffected siblings and parents was 14.6 and 13%,
respectively. The percentage of positive cells in APSGNpro-
bands, unaffected siblings, and parents was 2.96, 3.86, and
2.8%, respectively. A low level of B cells (5-7%) bearing the
D8/17 marker was seen in control patients.

The segregation pattern of the phenotypes defined by the
percentage of D8/17 positive cells within HLA-typed RF fami-
lies are consistent with an autosomal recessive mode of inheri-
tance not associated with the human MHCsystem. Wepostu-
late that these phenotypes indicate the presence of at least one
necessary genetic factor for susceptibility to RF.

Introduction

Although thought to be on the decline for many years, rheu-
matic fever (RF)' appears to be recurring as an important
public health problem in the United States. Recently, several
outbreaks have been reported (1, 2) that were unassociated
with any of the previously presumed risk factors such as poor
socioeconomic conditions, hygiene, or substandard medical
care. These recent observations suggest that other factors, pos-
sibly including genetic predisposition of the host to contract
the disease, might play an important role in the evolution of
the disease. This hypothesis is compatible with a large body of
evidence (reviewed in reference 3) demonstrating that there
are abnormal cellular and humoral responses on the part of the
host to a number of streptococcal antigens cross-reactive with
mammalian tissue that are not seen in normal individuals or
unaffected siblings of the patient.

Address reprint requests to Dr. J. B. Zabriskie, The Rockefeller Uni-
versity, 1230 York Avenue, NewYork, NY 10021-6399.

Receivedfor publication 1 April 1988 and in revisedform 19 De-
cember 1988.

1. Abbreviation used in this paper: RF, rheumatic fever.

The concept that RF might be the result of a genetic pre-
disposition has intrigued investigators since Cheadle (4) first
noted an increased familial incidence of RF. Several subse-
quent family studies also suggested a genetic susceptibility to
the disease, but the investigators disagreed concerning the
mode of inheritance. For example, Wilson et al. (5) suggested
that susceptibility to RF might be the result of the inheritance
of a single gene in an autosomal recessive fashion. In contrast,
Taranta et al. (6), based on his twin studies, postulated that the
genetic factor might have limited penetrance since he observed
a lower than predicted concordance rate in monozygotic
twins.

Renewed interest in the genetic aspects of RF occurred
with the recognition that gene products of the human major
histocompatibility system (MHC) are significantly associated
with a number of autoimmune and rheumatic diseases. To
date, however, a number of studies of HLA antigens in pa-
tients with RFhave yielded inconsistent and conflicting results
(7, 8). The recent studies of Ayoub et al. (9) have helped to
resolve some of the discrepancies in that the frequency of HLA
type DR4was increased in Caucasian RFpatients while DR2
was significantly increased in Black patients emphasizing the
importance of the study of specific populations of RFpatients.

In contrast to the suggested associations with known HLA
antigens, Patarroyo et al. (10) reported that a serum from a
multiparous woman identified a novel B cell alloantigen
marker, 883, in individuals previously identified as having had
RF with or without subsequent rheumatic heart disease. As
reported, 71% of patients typed in New York and 74% of
patients typed in Bogota, Colombia, South America expressed
this antigen on their B cells as compared with a frequency of
only 17% in the two disease-free control groups tested. An
important feature of the marker was the observation that this B
cell alloantigen did not appear to be associated with any of the
known MHCantigens. In a subsequent study, Zabriskie et al.
(11) produced monoclonal antibodies by immunization of
mice with B cells from known 883+ and 883- inactive RF
patients described in the original study. Two monoclonal anti-
bodies resulted which, when used in combination, identified
92% of patients, as compared with 21% of disease-free con-
trols selected from the same general ethnic population pool as
the RF patients.

Recently, we have developed a third monoclonal antibody,
D8/ 17, which appears to recognize a cell-surface marker com-
mon to both 883+ and 883- rheumatics, as defined in our
original studies. This report examines the level of expression of
the B cell antigen identified by the D8/17 antibody in RF
patients and their families and in patients and their relatives
with acute poststreptococcal glomerulonephritis. Controls
used were disease-free individuals matched for age, sex, and
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racial background to the RF patients as well as nephritic pa-
tients and family members from the same racial background.

Methods

Patient selection. Patients with RF/rheumatic heart disease were seen
either at the Rheumatic Fever Clinic of The Rockefeller University
Hospital, the University of NewMexico at Albuquerque, the Univer-
sity of Utah or the San Fernando Hospital, Trinidad, West Indies. All
patients fulfilled the modified Jones criteria (12) for the original diag-
nosis of acute RF at the time of the original attack. In order not to
introduce selection bias in our studies, patients were tested sequentially
for the D8/17 marker during their routine followup visits to their
respective clinics. In addition to the New York families, a selected
number of RF patients as well as a number of poststreptococcal
nephritis families were also obtained from Trinidad, West Indies. The
latter group were matched for the same East Indian background. All
RF and nephritic patients were clinically inactive and were studied
2-25 yr after the initial diagnosis. 76 disease-free individuals served as
controls and were drawn from the same ethnic population as the pa-
tients in each of the different geographical locations.

Monoclonal antibodies. Monoclonal antibodies to B cells isolated
from RFwere produced as previously described (1 1). Briefly, 100 cm3
of heparinized blood was drawn from both 883+ or 883- RF individ-
uals so defined by the original alloantigen; the B cells were isolated as
described and mice were injected twice one month apart with 2 X 107
cells per mouse each time. The fusion occurred 4 d after the last
injection. The D8/17 antibody (a murine IgM antibody) described
below was derived from a fusion obtained following the injection of B
cells from a patient who had had well documented RF20 years ago and
who presently has rheumatic heart disease with mitral valvular
damage.

Screening of monoclonal antibodies. Monoclonal antibodies were
screened by immunofluorescence first against KHcells (a human lym-
phoblastoid cell line known from previous studies (10) to express the
883+ antigen) then against B cells and other cell types (e.g., T cells,
macrophages, non-B cells) obtained from both 883+ and 883- RF
patients and disease-free controls who were identified in previous stud-
ies (10). Additional controls were obtained from disease free individ-
uals of similar racial backgrounds in Utah and NewMexico.

Separation of cell subpopulations. Mononuclear cell preparations
were prepared from heparinized blood using the Ficoll-hypaque sepa-
ration method of Boyum (13). The cells were counted and mixed with
a 10% suspension of neuraminidase treated sheep red blood cells pre-
pared by the method of van de Putte et al. (14) at a ratio of 30 million
mononuclear cells to 1 ml of sheep red blood cells. The cell mixture
was first incubated at 370C for 8-10 min, centrifuged at 200g for 8-10
min and then placed at 4VC overnight. The following day, the B cells
were isolated using Ficoll-hypaque differential centifugation. The
nonrosette forming B cell enriched population was collected from the
interface. The precipitate, consisting of sheep red blood cells rosetted T
cells, was washed and the red blood cells lysed with 0.17 MNH4Cl
solution. The resulting T cells were washed and adjusted to the desired
concentration for the immunofluorescence tests. In selected experi-
ments the B cell-enriched populations were further separated by den-
sity utilizing a Percoll gradient technique previously described ( 15).

B cell activation antigen studies. The B cell-enriched populations
as described above were obtained from rheumatics exhibiting elevated
levels of positive B cells with MAbD8/1 7, or normals with low values
of D8/17 positive cells. These cells (100,000/sample) were incubated
for 1 h in either PBS with 1% BSA or the appropriate monoclonal
antibody specific for the B cell activation antigen. The cells were then
washed three times in PBS - 1%BSAsolution and labeled with either
fluorescence-conjugated F(Ab')2 goat anti IgG or IgM depending on

the isotype of the monoclonal antibody used. Immunofluorescence
was assayed by FACS analysis. Background fluorescence was sub-
tracted from the results for each antibody.

The source of the monoclonal antibodies was as follows: Anti-Tac
MAbwas obtained from Dr. Thomas Waldmann (National Institutes
of Health), Anti-4F2 MAb from Dr. Alice Gottleib (The Rockefeller
University), and Anti-CD23 MAbfrom Drs. Stan Metzenberg and Bill
Sudgen (McCardle Institute, Madison, WI).

Immunofluorescence for D8/17 antigen. Briefly, 1.5 X 105 cells (B
or T or KH cells) in 100 1AI were placed in wells of a 96-well plate
(Falcon 3911; microtest plate Falcon Labware), centrifuged, and
washed three times with PBS-BSA buffer (PBS with 1%BSAand 0. 1%
sodium azide). 50 gl of the monoclonal antibody designated D8/17
was added to each well, mixed thoroughly, and the plate incubated at
4VC for 1 h. The cells were again washed three times with PBS-BSA
buffer, incubated for I h at 4VC with 100 ,d of a 1:40 dilution of FITC
anti-mouse IgM (U chain specific) antibody (Tago Inc., Burlingame,
CAor Cooper Biomedical, Malvern, PA) and again washed three times
in PBS-BSA buffer. The cells were suspended in 15 Al of buffer and
mounted on a microscopic slide. The fluoresceinated cells were
counted and the percentage of'positive cells in the B cell-enriched
mononuclear population was calculated on 500 cells for each individ-
ual. The percentage of positive B cells for each individual was counted
separately by two independent investigators who were unaware of the
identity of the proband or members within a given family. As a further
confirmation of the specificity of the reaction, both immunofluores-
cence and flow cytometric analysis was carried out on identical ali-
quots of six samples tested in Utah by FACS and in New York by
fluorescence and the results were essentially identical (36.8% and 32%,
respectively).

"Positive" and "negative" individuals. Each center identified the
percentage of positive B cells in a slightly different manner but the
results were essentially the same. For example the NewYork popula-
tion was studied using a B cell-enriched population in which the per-
centage of D8/17 positive cells was counted using the FITC indirect
immunofluorescence method. Dr. Williams counted the number of
D8/17 positive cells as a percentage of positive B cells using as a second
label anti-human IgG. Dr. DeWitt examined the cells by FACSand
counted the percentage of positive D8/17 cells as a percentage of the
positive B cells using as a second label anti-human DRantibody.

Examination of the data of rheumatics and normals in all three
centers revealed a skewness in the normal population with a majority
of the negative individuals having 5-7% D8/17 positive cells. However,
there were a number of normal unaffected individuals who were above
this value but did not exhibit disease.

Thus, individuals exhibiting 1 + SDabove the normal values were
considered positive (i.e., > 11.8%). Using this criterion, all but one
rheumatic fever patient was positive, the exception being one individ-
ual with 1 1%positive cells which is within the experimental error of the
test. Furthermore this designation of positive identified normal indi-
viduals as well as siblings of rheumatic fever patients who were clearly
different from the normal population yet were unaffected individuals.

HLA typing. HLAtyping for serologically detectable antigens of the
A, B, C, DR, and DQseries was performed according to standard
methods using antisera standardized as part of the 9th and 10th Inter-
national Workshops (16).

Statistical methods. Chi-square and P values and one-way analysis
of variance were calculated according to standard methods ( 17).

Results

Presence of D8/17 and proportion of positive individuals in
rheumatics and healthy controls. Examination of the fre-
quency distribution of cells binding D8/17 in controls and
rheumatic patients by analysis of variance (ANOVA) demon-
strated a significant difference: F(l, 64) = 227.3 with P
<0.0001. Moreover, the distribution of the values in controls
was markedly skewed, showing several values in the range of
the patients. For this reason, the ranges of values were catego-
rized as negative or positive depending on whether they were
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below or exceeded the mean + 1 SD of the healthy controls
(i.e., 11.8%). This criterion puts all but one of the patients in
the positive range, the exception having a count of 1 1%, within
the technical error margin of the cutoff value. In contrast,
10/72 controls (13.9%) were positive (see Table I).

Distribution of D8/17 marker in rheumatic and nephritic
families. In order to determine the distribution of the marker
in families who had had known exposure to streptococcal in-
fections, we tested for the presence of the marker in the index
case and unaffected siblings in a selected number of RF and
nephritic families. As noted in Table II, not only were all the
index cases positive for the marker, a significant number of the
parents and unaffected siblings were also positive for the
marker. In contrast, both the index case and the siblings and
parents of a number of nephritic families all had low levels of
positive B cells expressing the marker suggesting that a strep-
tococcal antigenic stimulus per se was not solely responsible
for the appearance of the D8/17 marker on B cells.

Segregation of D8/1 7 positivity in the families of 20 rheu-
matic patients. This analysis was undertaken in order to inves-
tigate the possibly inherited -nature of the phenotype defined
above as D8/17 positive and the relation between that pheno-
type and the clinical diagnosis of RF. The results, summarized
in Table III, indicate that a substantial proportion of the
healthy siblings of patients are D8/17 positive and that the
probability of being positive depends on the phenotypes of the
parents.

Three types of families were encountered according to the
D8/17 phenotypes of the parents: (+ X +), (+ X -), and (-'x
-). The healthy siblings of patients belonging to the (+ X +)
type were almost always positive (22 of 25 cases). The two
exceptions were in the high end of the normal range, which
suggests that they might represent quantitative variants of the
positive type. The healthy children in families with (+ X -)
parents segregate into essentially equal numbers with positive
(no 8) and negative type (n = 11).

These two mating types, therefore, suggest that the D8/17
phenotype is an inherited trait and, if so, that its segregation
may be consistent with a recessive mode of inheritance. The
three negative children of the (+ X +) families, however, indi-
cate that either the penetrance of the homozygotes is incom-
plete or that the mode of inheritance is dominant, in which
case, since most of these parents should be heterozygous, one
would expect up to 25% negative offspring.

The third class of families, with (- X -) parents also had
four of six positive healthy sibs, which suggests that the posi-

Table I. Frequency of D8/17 Positives AmongRheumatic
Patients and Healthy Controls from Three U.S. Locations

Patients Controls

Region n %Positive* n %Positive P (difference)

NewYork 38 100 31 17 <0.0001
NewMexico 31 97 30 10 <0.0001
Salt Lake City 15 100 15 17 <0.0001

All 84 98.8 76 14 <0.0001

* P < 0.0001 for each patient group compared to normal controls
from same area.

Table II. Average Number of B Cells Expressing the RFMarker
in Rheumatic Families, Nephritic Families, and Normal Controls

B celis positive
Group No. studied mean±SD% Range

Rheumatic families

Index 14 33.5±8.5 20.0-53.6
Siblings 33 14.6±6.4 4.0-26.0
Mother 14 14.6±5.5 6.9-25.7
Father 14 11.98±5.4 4.5-19.0

Normal controls

NewYork 31 7.5±4.3 1.0-19.3
NewMexico 30 4.7±5.27 <1.0-18.0

Nephritic families

Index 12 2.96±3.0 0.6-10.2
Siblings 22 3.86±4.7 0.9-20.7
Mother 9 3.17±4.3 1.2-10.9
Father .9 2.51±3.5 0.6-8.7

tive phenotype was inherited by them and by the respective
probands rather than "sporadic" occurrences. This type of
sibship is also consistent with a recessive mode of inheritance,
although the proportion of positives (66%) is somewhat higher
than would be expected under this assumption (25%). Further
support for this hypothesis is provided by the relatively high
proportion (50%) of families with the (+ X +) mating type (10
of 20). Given that dominant traits require a single positive
parent for their occurrence in children, a lower proportion
should be anticipated from the low frequency of homozygotes
in the general population.

These arguments are not definitive, however, and segrega-
tion analysis of the trait taken as a quantitative variable would
not be likely to be more informative because of both the small
number of families studied and the phenotypic variability of
expression as demonstrated by the identical twins (see Fig. 2).

Identification of the D8/17 marker as a B-cell antigen. To
further identify the predominant cell population which was
positive for the D8/17 marker, the non-T cell (B cell enriched)
population from four patients were separately examined fol-
lowing differential centrifugation on a Percoll-densitygra-
dient. Of the D8/17 cells that were positive for the marker,
92% of these cells were B cells as defined by the appropriate
marker compared to T cells (2.6±1.7%) or isolated macro-
phages (< 1%) indicating that the antigendwas expressed solely
on the B cells of the patients. Further confirmation was pro-

Table III. Segregation of D8/17 Phenotypes in Unaffected
Siblings of Rheumatic Fever Patients

Unaffected siblings
phenotypes

Parent's phenotypes No. of families +

+ X+ 10 22 3
+ X (-) 7 8 11
(-)X(-) 3 4 2
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Table IV. Cell Surface Expression of B Cell Activation Antigens
in Rheumatics and Normals

Subjects %of cells positive for the respective surface antigen

Tac 4F2 CD23

Rheumatics
P.Y. 8 15 3
M.A. 4 15 3
G.K. 10 16 2
B.A. 4 16 2

%Av. 6.5 15.5 3.3
Normals

D.G. 7 20 3
A.K. 5 20 2
W.R. 3 16 1

%Av. 5.0 18.7 2.0

vided by two-color FACS analysis using a phycoerythrin la-
beled anti-human B cell marker and the D8/17 indirect stain-
ing employing FITC labeled anti-murine IgM. All D8/17 posi-
tive cells were also stained by the B cell marker.

B cell activation antigen studies. In order to determine
whether or not the D8/17 antigen was in reality a B cell acti-
vation marker, the B cell enriched population of four well
documented inactive rheumatics known to be positive for the
D8/17 marker (Av. 25.2% positive B cells) and three normals
(Av. 5.3% positive B cells) were tested with monoclonal anti-
bodies specific for the following activation antigens: Tac, 4F2
and CD23. As seen in Table IV, there was no significant dif-
ference between the two groups with respect to the percent of
positive cells in spite of significantly elevated levels of D8/17
positive B cells in the rheumatics.

HLA studies. Earlier data did not suggest the existence of
HLA-D8/17 associations with either the categorical D8/17
phenotypes (+ or -) or with the actual percentage of positive
cells. As seen in Table V, in a small number of RF patients,
there was no association of any particular HLA phenotype
with the presence of the D8/17 marker. Similarly, the segrega-
tion of these traits in four informative families appeared to be
unequivocally independent (Figs. 1-3).

Discussion

In previous studies a single alloantiserum called 883 identified
a B cell antigen in 71-75% of RF individuals whether from
New York or Bogota, Colombia (10). Following this initial
observation, two monoclonal antibodies (1 1) were produced
one of which, called 83S19.23, had specificity identical to the
previously described 883+ antiserum while the second anti-
body, labelled 56S10 identified the majority of RFindividuals
originally described as 883 negative patients. In contrast, the
present monoclonal antibody labeled D8/17 appears to iden-
tify a cell-surface marker which shows markedly increased ex-
pression on the B cells of all individuals previously diagnosed
as having had RFor rheumatic heart disease. Only 13.9% of 72
disease-free controls were positive for the antigen recognized
by the D8/17 antibody.

Unfortunately the supply of the single alloantiserum used
by Patarroyo et al. in the original studies (10) has been ex-
hausted making direct comparisons between the original anti-
body and the present monoclonal antibody impossible. How-
ever, preliminary studies with the original alloantiserum by
Winchester and Kunkel (18) and Wang(19), indicated that the
alloantiserum identified an antigen similar to the Ta class of
MHCantigens. The antigen was further suggested to be the
product of a gene within the MHCdistinct from but possibly
linked to those controlling the DRspecificities. Our prelimi-
nary estimation of the MWof D8/17 (unpublished data) is
84,000 D indicating that the corresponding antigens are proba-
bly unrelated.

Irrespective of these discrepancies, the cell-surface marker
recognized by D8/17 thus far appears to be unique to B-lym-
phocytes since it was not present on T cells, macrophages, or
non-B cell populations- isolated from RF patients. Differential
gradient studies and identification of the B cell population
with the appropriate markers indicates that of the D8/17 posi-
tive cells > 90% of these cells are B cells while most (though
not all) of the B cells of nonrheumatic individuals were nega-
tive. In addition, with the exception of the K-H lymphoblas-
toid line (DR specificity undefined), this marker was not pres-
ent on a standard panel of eight lymphoblastoid lines prepared
from local and workshop derived HLA-D homozygous dis-
ease-free donors. The fact that the marker was identified on B
cells from geographically disparate and ethnically diverse RF

Table V A Comparison of HLA Types and Percent Positive B Cells in Rheumatic Fever Patients

%B
HLA phenotype cells

Patient A B C DR DRW DQW Positive

Y.Z. 24-29 14-35 W4,W8 5,7 52-53 3-2 20
A.Z. 24-29 14-35 W4,W8 5,7 52-53 3-2 33
J.G. 3-29 7- ND* 4- 53- 3- 20
R.S. 23-11 35-55 W3,W4 4- 53- 1-3 43
E.G. 2- 44-8 W7 2-3 52- 1-2 39
G.K. 28-32 14-44 ND 1- ND 1- 22
M.P. 23-30 13-50 W6 3-7 52-53 2- 26
P.Y. 2-11 46- W1,W3 8-5 52-53 3- 20

* Not done.
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D - Family - Nephritic
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19.8X *

a 29-C68-14-DR7.53-DQ2
b 1-CWB-14-DRI DQI

7.7% 201 91 331

a/d

E ®) - rheumatic fever patients

* * refers to % positive cells

10l

c 11-52 - DR5 W53

d 24 - C84 - 35 - DR5 52 DQ3

[i 1Xi Li I
80 18X 161 151 71 121
_LiJ Lo

b/c

a 2- 40 - DR 2

b - - DR 7

3% *

b/d a/c

c 1 - 17 - W6 DR 7

d - 56 - W1-DR 7

2.8%

Figure 1. Pedigree of a family who had two RF patients, showing the
percentage of positive B cells and HLA haplotypes. Note that four
siblings had identical HLA haplotypes but only two had RF.

patients further supports the disease-specific nature of this
marker compared to disease-free individuals.

The question of whether the elevated numbers of positive
B cells seen in RF individuals and their families was merely a
reflection of a B cell activation or differentiation antigen was
carefully considered. Since nephritic patients were also ex-
posed to a significant antigenic stimulus, (as measured both by
a rise in antistreptococcal antibody titers and isolation of
group A streptococci) the difference in results between rheu-
matic and nephritic patients and their families suggests that
expression of the marker on a B cell is not solely the result of B
cell activation by an undefined streptococcal antigen. Further
support for this concept is the observation that this marker is
present 25 yr after the acute RF episode. For example, seven
patients tested at least 20 yr later after a single episode of RF
with no clinical or laboratory evidence of an intervening
streptococcal infection or RF recurrence had an average of
26% positive B cells which is well above the normal range for

U2.U

a A23-OCW 631W50 _3 093
b a30-c 134ae 601

a/d
43

./d
05 10.50

ass
c Ai-M43c4s 03 002
d All 00360- Ml O1

a/c a/c
Is.00 21.60

T - Identical Twins
- Indicates percentage of positive B cells

Indicates index case of rhsastic fever

Figure 2. Pedigree of a RF family in which there were two sets of
identical twins all with identical HLA haplotypes. Only one of the
male identical twins had RFand exhibited the highest percentage of
positive B cells.

a 2- 40 - DR 2

d 56 - Wl- DR 7

2.3%

a 2- 40 - DR 2

c 1- 17 - W6-DR7

0.9%

* indicates percentage of positive B-cells

P indicates Index case of nephritis

Figure 3. Pedigree of a nephritic family in which one child had post-
streptococcal glomerulonephritis. Note the very low percentage of
positive B cells in all members of the family irrespective of the haplo-
types.

r this age. In additional experiments (not shown), the marker
was not expressed by B cells previously activated by mitogen
Formalin Staphylococcus aureus or cytokine (interleukin 4),
and there was no increased population of activated cells as
assessed by cytofluorographic measurement of indirect immu-

f nofluorescence using MAbreactive with well-described B cell
r activation antigens such as Tac, 4F2, CD23 (see Table IV). The

alternative view is that the throat infection responsible for RF
induces a B cell marker that is unique for this disease and is not
seen in streptococcal infections causing nephritis.

The definition of positive and negative phenotypes allowed
a preliminary investigation of the mode of inheritance of this
putative genetic marker. An evaluation of the mechanism of
inheritance, however, should include an understanding of the
trait itself: is it an inherited characteristic as such, a true ge-
netic marker, or does it result from the expansion of a normal
subset of B lymphocytes under genetic control? The data indi-
cate that there is considerable quantitative variation, even in
identical twins, and more importantly, that the degree of ex-
pression of the trait is at least partly dependent on environ-
mental influences. This is consistent with the observations that
the affected individual regularly exhibits the highest expression
of the phenotype in the respective sibship. Additionally, since
all individuals have at least some cells expressing the marker,
the D8/17 phenotype does not appear to be a conventional
genetic marker. In spite of our lack of understanding of the
nature of the trait and based on the essentially uniform posi-
tivity of healthy siblings in families with both parents positive
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for the trait, we hypothesize that this phenotype may reflect
the expression of a recessive genotype although other forms of
inheritance cannot be excluded.

Since most conventional cell antigens are dominantly in-
herited structural traits, this observation appears to support
the view that the mechanisms of inheritance involve instead
the genetic control of the number of B cells expressing D8/17.
Given its obvious relationship to rheumatic disease, it will be
necessary to establish whether the marker-defined subset of B
cells was already expanded prior to the time of the acute attack
in the proband or whether the latter event caused its expan-
sion. The presence of the trait in healthy siblings and even in a
few persons unrelated to patients suggests that disease is nei-
ther necessary as a cause of the expansion nor is it a necessary
consequence of it. These findings are consistent with our hy-
pothesis that RF susceptible individuals have increased num-
bers of B cells expressing the D8/17 antigen before the disease
onset, which are perhaps further increased during the actual
disease secondary to the absence of normal regulatory mecha-
nisms. This abnormal expression could then persist for years
after the initial attack.

Similar mechanisms have been postulated for other dis-
eases in which both genetic and environmental factors are
required. Two examples are the autoimmune hepatitis that
may follow infection with Schistosoma Japonicum (20) and
insulin-dependent diabetes mellitis (IDDM) (21). Both exam-
ples, however, are associated with HLA antigens and one,
IDDM, is inherited in linkage with the HLA genes. Neither
association nor linkage to HLA are suggested by the limited
data available thus far in this study.

However, it should be pointed out that Ayoub et al. (9) as
well as Anastasiou-Nana et al. (22) recently reported a signifi-
cant increase in the Class II alleles DR2and DR4in Black and
Caucasian RFpatients, respectively. Furthermore, Hafez et al.
(23) showed a possible correlation with HLA B5 and RF sus-
ceptibility in detailed multiplex family studies of rheumatics
and Jhinghan et al. (24) showed a close association with DR3
in affected individuals from North India. These observed dif-
ferences could easily result from differences in the ethnic
background or clinical selection of their study groups. It is also
possible that certain of the allosera defining those particular
HLA antigens might also contain an 883-like specificity reac-
tive with the same B cell subset defined by the monoclonal
antibody, D8/17, used in these studies.

If, as postulated, the monoclonal D8/17 is both highly spe-
cific and sensitive in its definition of a cell marker associated
with susceptibility to RF, then the potential public health im-
plications are significant. In this context our studies were con-
cerned solely with patients who had had one established attack
of RF and the predictive value of the marker was not tested.
However in a recent study of RFpatients and their families in
NewZealand by Regelmann et al. (25) one unaffected individ-
ual in a rheumatic family who was markedly positive for the
D8/17 marker went on to contract the disease. While this
represents only a single case, and in an already affected sibship,
it suggests that early identification of susceptible individuals in
the general population could lead to more effective antibiotic
strategies, thus enhancing the prevention of the disease. These
studies are now in progress. Furthermore, in those individuals
who develop subtle or nonspecific manifestations of the dis-
ease and who do not completely fulfill the Jones criteria, the
presence of the marker might be useful in arriving at a diag-

nosis and establishing preventative regimens. Finally, in view
of the possibility of future streptococcal vaccines, individuals
positive for the marker would be prime candidates for these
vaccines if their excessive risk for RFcould be demonstrated in
prospective studies.
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