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CLINICAL RESEARCH

HLA-DRw6 and renal allograft rejection

G F J HENDRIKS, G M TH SCHREUDER, F H J CLAAS, J D'AMARO, G G PERSIJN, B COHEN,
J J VAN ROOD

Abstract

HLA-DRw6-positive patients are "high responders" to
certain renal allograft antigens. A study was therefore
conducted of the outcome of 247 first renal allografts in
74 DRw6-positive and 173 DRw6-negative recipients. The
effectiveness of matching for HLA-DR determinants in
both groups was also analysed.
The one-year graft survival in DRw6-positive patients

was 59% as compared with 75% in DRw6-negative
recipients (p 0-012). A striking difference between the
two groups was that HLA-DR matching significantly
improved renal allograft survival only in the DRw6-posi-
tive patients. In those patients the one-year survival of
HLA-DR-identical grafts was 95% as compared with
only 38% for 2-DR mismatched grafts (p=0 009). In
DRw6-negative patients only a slight beneficial effect of
HLA-DR matching was observed (83% versus 72% at one
year for the 0-DR and 2-DR mismatched grafts, re-
spectively) (p >0 05).
These findings are clear evidence that DRw6-positive

patients (about a quarter of the patients on the waiting
list ofEurotransplant) should be given HLA-DR-identical
kidney transplants only.
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Introduction

A patient receiving dialysis is described as "immunised" or as a
"responder" when HLA antibodies are detectable. Recently
Baldwin et al observed that the formation of antibodies to the
endothelial monocyte antigens in patients who rejected their
first renal allograft occurred almost exclusively in recipients who
were HLA-DRw6-positive.1 In other words, DRw6-positive
patients were "high responders" to these transplant antigens.
Before transplantation no difference in the degree of immunisa-
tion caused by blood transfusions or pregnancies was observed
between the DRw6-positive and DRw6-negative patients. After
transplantation, however, a significant increase in responsive-
ness was observed only in the group of DRw6-positive patients
who rejected their grafts. This response was mainly directed
against antigens present on B cells and monocytes (Hendriks,
paper in preparation). We have, therefore analysed the one-year
graft survival and effectiveness of matching for HLA-DR
determinants in HLA-DRw6-positive and DRw6-negative
renal allograft recipients.

Subjects and methods

A total of 173 DRw6-negative and 74 DRw6-positive Dutch
recipients of first renal allografts were studied. All received blood
transfusions before transplantation. In order to analyse the influence
of matching for HLA-DR, we selected only those donor-recipient
pairs who were reported to have two HLA-DR specificities. This was
to avoid the possibility of underestimating the number of mismatches,
especially in donors who were typed in centres which could not define
all the DR antigens. The average number ofHLA-AB mismatches was
the same for both groups. Most of these donors and recipients were
retyped in the National Reference Laboratory in Leiden. Typing for
HLA-A, B, and DR antigens was performed with the Eurotransplant
standardised serum set. HLA-A and B typings were performed by the
standard NIH lymphocytotoxicity test.' HLA-DR typings were
performed by the two-colour fluorescence method.' Operationally
monospecific sera were available for recognition of specificities DR1,
2, 3, 4, 5, 7, and w8. HLA-DRw9 could be typed only in the absence
of DR4 and DR7. The definition of DRw6 was based on positive
reactions of LB-E12, MT2, and DR2+DRw6 antisera (Schreuder
et al, paper submitted for publication). All patients were followed up
for at least one year. Graft survival times were calculated by the
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actuarial life-table method. The significance of differences between
the different groups of patients was tested by a X2 test derived from a
log rank analysis.4

Results

The one-year graft survival in the DRw6-negative patients was
750o (130 cases) and in the DRw6-positive patients 59% (44 cases)
(fig 1; p= 0012). Analysis of the results at three, six, and 12 months
showed that the highly significant difference between the two groups
was caused by a large excess of failures in the DRw6-positive group
within the first three months after transplantation. After that period
there were no significant differences (table).

Log rank analysis of renal allograft survival in DRw6-negative and DRw6-
positive recipients. Results expressed as numbers of observed and expected
failures

DRw6-negative DRw6-positive

Months Observed Expected Observed Expected xs p

3 21 33-62 27 14 38 15 83 000023
6 15 1298 2 402 1 33 0247

12 7 6 02 1 9 98 0-64 0 430

Overall 43 52-62 30 20 38 6 30 0 012

In the group of DRw6-negative patients only a slight beneficial
effect of HLA-DR matching was observed (fig 2). The difference in
graft survival between the 0-DR and 2-DR mismatched groups was
110'0 at one year (p> 0 05). In the DRw6-positive patients, however, a
highly significant effect of HLA-DR matching was observed (overall
p= 0009) (fig 3). In the HLA-DR-identical group of 19 recipients
only one graft failure was observed, while of the 26 patients who
received a 2-DR mismatched graft 15 had lost their graft by irreversible
rejection within three months after transplantation.

Discussion

There was a clear-cut significant difference in the one-year
graft survival between the DRw6-negative and DRw6-positive
recipients in this series. The inferior outcome in the DRw6-
positive group was mainly caused by an excess of irreversible
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FIG 2-Actuarial survival curve of 173 first renal alografts in DRw6-
negative recipients in relation to number of HLA-DR mismatches.
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FIG 3-Actuarial survival curve of 74 first renal allografts in DRw6-positive
recipients in relation to number of HLA-DR mismatches (overall p=0009).
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FIG 1-Actuarial survival curve of 247 first renal allograf
presence or absence of DRw6 (overall p=0O012). Numbei
numbers of patients at risk.

DRw6- Negative rejections during the first three months after transplantation
(n=173) (table). This finding is consistent with the observation that

HLA-DRw6-positive kidney transplant recipients are apparently
"high responders" to endothelial monocyte antigens.' The
increase in reactivity against HLA-DR and monocyte-specific

DRw6-Positive antigens may be triggered by the renal allograft. That recipients
lacking the DRw6 gene did not show this kind of response after
transplantectomy may explain why matching for the HLA-DR
antigens did not significantly improve kidney graft survival in
this group. In recipients who have the DRw6 gene, however, a
strong humoral response may be observed as soon as an
HLA-DR mismatched kidney is transplanted. In this series
almost 60% of the 2-DR mismatched grafts were lost by irre-
versible rejection within three months after transplantation. We
have reported elsewhere that mismatching for HLA-A and B

fts in relation to antigens may potentiate the detrimental effect of HLA-DR
rs on curves are mismatching in kidney graft survival.5 Graft survival in DRw6-

positive patients may be enhanced by optimal DR matching. In
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such cases a strong immune response does not appear to occur.
From our data we conclude that DRw6 may represent an
important marker for an immune response gene.
HLA-DRw6 specificity is difficult to define.6 In the white

population of Holland there are two subgroups of HLA-DRw6
related to the cellularly defined specificities HLA-Dw6 and
HLA-Dw9, respectively (Schreuder et al, paper submitted for
publication). In this study we could not distinguish these two
DRw6 subgroups serologically. Whether one or both of these
subgroups influence the immune response in patients with
transplants remains to be studied. Our data suggest that the
serological definition of DRw6 as used for this study may be
considered as a homogeneous specificity. Possibly DRw6
specificity represents a "blank" on the DR locus, containing only
those determinants which are recognised by LB-E12 (MB1,
MTl), DR2 DRw6, and MT2 antisera. If so, this would
explain why no good monospecific anti-DRw6 reagents have been
found. Nevertheless, Dw6-positive and Dw9-positive homo-
zygous typing cells give clear-cut typing responses with cells
from DRw6-positive people.
The implications of our findings for clinical renal transplanta-

tion are clear. HLA-DRw6-positive patients (about a quarter of
the patients on the waiting list of Eurotransplant) should be
given only HLA-DR-identical kidney transplants. This policy
is less urgent for HLA-DRw6-negative patients. This guideline
must remain provisional, however, until we have studied the
effect of HLA-A and B matching in these two groups. A larger
series of patients will be needed for such an analysis.
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Clinical aspects of delta infection

T MOESTRUP, B G HANSSON, A WIDELL, E NORDENFELT

Abstract

The clinical features of delta infection were analysed
retrospectively in 191 hepatitis B surface antigen (HBsAg)
carriers and 592 cases of acute hepatitis B seen over 11
years in the Swedish town ofMalmo (population 250 000).
With a few exceptions delta infections occurred
exclusively in drug addicts.

In the chronic HBsAg-carriers the most common
clinical manifestation was an episode of acute hepatitis,
which in some individuals became severe with a pro-
nounced rise in serum alanine aminotransferase activity
for many months. During the period of delta infection
the HBsAg titre was lowered and in three out of 26 cases
the patient lost HBsAg altogether and developed hepatitis
B surface antibodies (anti-HBs). In one patient the acute
hepatitis due to delta infection was fulminant and fatal.
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In patients with acute hepatitis B the clinical picture did
not distinguish between those with and without simul-
taneous delta infection. The frequency with which acute
hepatitis B was succeeded by a chronic carrier state was
the same whether or not the patient was infected simul-
taneously with the delta agent.
The discovery of the delta agent has improved under-

standing of the natural history of chronic hepatitis B
infection in drug addicts. Thus, instances of acute
hepatitis in a chronic carrier, previously termed hepatitis
non-A, non-B, may actually be episodes of delta infection.

Introduction

The delta antigen/antibody system was first described by
Rizzetto and coworkers' in Italy in 1977 and has later been
associated with a transmissible hepatitis agent, the delta agent,
which can cause infection only when the hepatitis B virus
genome is present. The delta agent is found all over the world.2
It was first discovered in southern Italy, where it is endemic
and associated with serious liver damage,' while in Northern
Italy, as well as elsewhere in the world, it is prevalent among
drug addicts (and haemophiliacs).'

Infectivity studies have shown that chimpanzees are
susceptible to delta infection.3 The inocula contained both
hepatitis B virus and delta agent. In animals without previous
markers of hepatitis B a self-limiting acute hepatitis developed
with markers of both hepatitis B virus and delta infection, the
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