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Autoantibodies against neutrophil cytoplasm components in

systemic lupus erythematosus and in hydralazine-induced lupus
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SUMMARY

Anti-neutrophil cytoplasm antibody (ANCA) has been shown to be no marker of systemic lupus

erythematosus (SLE) including lupus nephritis or of progressive systemic sclerosis (PSS). Antibodies

against myeloperoxidase (anti-MPO) and elastase. two granulocyte lysosomal enzymes, were found

in patients with SLE but not in those with PSS, except for one patient who had anti-MPO, Anti-MPO

was present in 2 TMi of patients with SLE. and at low concentrations in about 80'^ ofthese cases. Anti-

elastase was found in four patients with SLE. In another group of six patients with a SLE-Iike

syndrome induced by anti-hypertensive treatment with the anti-hypertensive hydralazine. anti-MPO

antibodies occurred in all six, and anti-elastase antibodies in five. Monitored during a 2-year follow-

up period, anti-MPO antibodies were found to persist, whereas anti-elastase antibodies were rapidly

eliminated, after withdrawal ofthe drug.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is characterized by a

number of immunological abnormalities, including B cell

hyperactivity and the presence of autoantibodies (Tan, 1982;

Martinez-Cordeno, Alcocer-Varela & Alarcon-Segovia, 1986).

The presenee of some of the autoantibodies may be related to

certain clinical manifestations: anti-DNA is associated with

severe disease (Tron & Bach, 1977). anti-cardiolipin with

arterial thrombosis (Harris £•?«/,, 1983: Sturfelt e/•://., 1987), and

anti-histone antibodies with drug-induced lupus (Hardin &

Thomas, 1983).

Recently, a new class of autoantibodies has been described,

which react with cytoplasmic components of neutrophil granu-

locytes. The first of these to be reported was anti-neutrophil

cytoplasmic antibody (ANCA), found in patients with

Wegener's granulomatosis (van der Woude et ai, 1985), and

later in patients with other vasculitic conditions (Savage et ai.

1987; Feehally et ai. 1987; Nassberger et at., 1989b).

Anti-myeloperoxidase antibodies (Anti-MPO) were recently

reported in patients presenting with idiopathic neerotizing and

crescentic glomerulonephritis (Ealk & Jennette, 1988). In

addition, circulating antibodies against elastase have been

found in a few SLE patients including some who had been on

hydralazine treatment (Nassberger et at., 1989a).
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Autoantibodies to neutrophil cytoplasm components have

gained importanee as diagnostic tools, and may also be used to

obtain information about pathogenetic mechanisms and disease

activity. Both vasculitis and glomerulonephritis are character-

istic manifestations of SLE, The main purpose of the present

study was to evaluate the frequency and to some extent the

significance of neutrophil cytoplasm autoantibodies in SLE

generally, and in some patients with hydralazine-induced SLE.

PATIENTS AND METHODS

SLE patients

The 96 patients investigated took part in a prospective SLE

control programme at the Department of Rheumatology,

University Hospital, Lund, Sweden, during the period 1981-

1988. Eighty samples constituted thc initial samples from

patients retrieved from a defined population (Jonsson, Nived &

Sturfett, 1989). Sixteen additional samples were obtained from

16 patients with severe SLE and with kidney involvement.

Samples were obtained during periods of active disease, before

treatment was initiated. All patients fulfilled at least four ARA

revised criteria for the diagnosis of SLE (Tan et ai, 1982).

Patients with Itydralazine-induced SLE

Six patients (five women, one man) who at onset of SLE had

been on hydralazine treatment for 1-11 years (median 3 years;
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median dose 75 mg/day). These patients fulfilled at least four

ARA revised criteria for the diagnosis of SLE (Tan elai, 1982).

Patients with progressive systemic .sclerosis (PSSj

The 76 palients with PSS fulfilled the revised criteria for the

diagnosis of this condition (Masi et ai, 1980).

Serum samples

Samples were collected at admission and stored at — 80 C until

analysis. Consecutive samples were available from five of the six

hydralazine-treated palienls. Twenty-one serum samples from

heallhy blood donors were used as negative controls in the anti-

MPO and anti-elasiase ELISA.

Indirect immunofluorescence for detection of ANCA

The general procedure was that outlined by us in a previous

study (Nassberger et al., 1989b), Briefly, granulocytes were

isolated as described by Boyum (1968) on Lymphoprep (Nye-

gaard, Oslo. Norway). Patient sera were applied ai a dilution of

I/IO. Detection was carried out by fluorescein-conjugated

rabbit anti-human IgG (Fab'): fragment (Dakopatts Glostrup.

Denmark). Granulocyte nuclear fluorescence was monitored in

ihe course of the invesiigation for ANCA in sera diluted I/IO.

Detection of ANCA by ELISA

All sera were lesled Ibr ANCA with a commercial ELISA kit

(Biocarb, Lund, Sweden); sera and conjugate were diluted as

recommended by the manufacturer,

F.LISA for detection ofanti-MPO and anti-ela.stase antibodies

Human MPO was purified according to Matheson. Wong &

Travis (I98I) and Olsson. Olofsson & Odeberg (1972). with

slight modifications and using buffy coats. Purified elastase was

kindly supplied by Dr A, Heubner. Merck, Darmstadt. FRG.

Microtitre plates (Dynatech) were coated with 1 /ig of MPO or

of elastase in 01 ml of sodium carbonate huffer 0 05 mol;7.

pH 9-6. per well for 18 h al room temperalure. Blocking was

then performed at 4 C with 1% gelatin overnight. Serum

samples (01 ml) at a dilution of I 400 in phosphatc-butTered

saline (PBS) containing O-S".. Tween 20 were applied in

duplicate to antigen-coated wells and lo a well coated with

gelatin alone. After being left for 2 h at room temperature the

plates were washed six limes with the buffer. The plates were

developed with preparation of ^(ab'): rabbil anli-lgG (Dako-

patls) conjugated according to Voller. Bidwell & Barlletl (1976)

with alkaline phosphalase from bovine intestine type VII

(Sigma, Sl Louis, MO), The conjugate was applied at a dilution

of 1/1000 for 2 h at room lemperature. The plates were washed

again six limes before addition of substrate/'-nitrophenylphos-

phate (Sigma). Absorbance was recorded after 30 min al 405 nm

in a Muitiskan speclrophotometer. For each sample, the

absorbance value was corrected for background by subtration

with the absorbance in the well coated with gelatin alone. In

order lo compensate for possible inter-assay variation, a

positive control serum yielding an absorbalion value of 10 was

always included, as well as a negative control serum. Absor-

bance values below 0155 for MPO and below 01 for elastase

(3 s.d. above the mean value) was regarded as negative. Each

plate included a positive and a negative control serum.
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Fig. 1. Dislribution oranti-myeloperoxidase antibody concentrations in

sera rriini paticnl:i wiih genuine syslemic lupus crylhcmalosus (SLfi)

and progressive systemic sclerosis (PSS), Values below the dashed line

(0-155) are negative.

RESULTS

Detection of ANC.4 by indirect immunofluorescenee and ELISA

None ofthe SLE or PSS patients exhibited circulating ANCA as

judged by indirect immunotluorescence or by ELISA. Ninety-

three per cent of the SLE patients and k5"A> of the PSS patients

showed fluorescence patterns restricted to neutrophil nuclei

in the assay for detection of ANCA by indirect immunofluor-

escence.

Circulating anti-MPO

In control sera from healthy adults values were below 0155,

Circulating anti-MPO were found in 21".. ofthe patients with

genuine SLE, 80% of these 21% had low levels ofanti-MPO

(Fig, I), All six patients treated with hydralazine had circulating

antibodies against MPO. although the level was low in one case

(0-jl4 corrected absorbance values). In the other five patients the

concentration of the circulating antibodies remained high even

24 months after withdrawal of the drug (Fig. 2), the time period

of follow up. There was no correlation between the concen-

tration of anii-M PO aniibody and clinical features, or any ofthe
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Fig. 2. Thc kinetic paltern of anti-myeloperoxidase antibodies in

patienis wiih hydra la/ine-induced SLE-like syndrome Time-point 0

indicates withdrawal of the drug. Absorbance values below 0155 are

negative.
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Fig. 3, Thc kinetic pallern of anti-elastase antibodies m piUienls with

hydrala7inc-induced SLE-Iike syndrome. Time-point 0 indicates wiih-

drawal of the drug. Absorbance values below 0 1 are negative.

laboratory variables. One patient with PSS had circulating anti-

MPO at low concentration.

Antibodies against elastase

We found circulating anti-elastase antibodies in nine SLE

patients, five from thc hydra la/inc-t rea ted group, and four from

the genuine SLE group. In the patients with hydraki/ine-induced

SLE. anti-eiastase antibody concentrations were initially high,

declined rapidly after drug withdrawal (Fig. 3) and disappeared

completely within 6 months in four of ihe five cases. The patienl

with the low level of circulating anti-MPO lacked anti-elastase.

Ofthe lour patients with genuine SLE, Ihrec had central nervous

system involvement ofvarious degrees. There was no difference

between SLE patienis with and without nephritis with regard to

anti-MPO or anii-elastase antibodies. Occurrence of anti-

elastase and anti-MPO antibodies did not distinguish between

the presence or absence of renal involvement in thc patients.

DISCUSSION

Our findings elearly demonstrate the absence of ANCA in

patients with SLR including ihose presenting with active kidney

involvctncnl. This is in contrast to results reported by Ealk &

Jennette (1988) who found ANCA in five of II patients with

lupus nephritis; however, they did not clearly differentiate

between ANCA and anti-MPO antibodies. Thus, on the basis of

the present findings obtained by investigation with two dilTerent

techniques, classic ANCA (van der Woude et ai, 1985) would

not seem to be a marker of SLE. ANCA were also absent in the

PSS group, but as the presence of ANCA has been associated

with systemic vasculitic disorders, their absence in palients with

PSS was to be expected, since ihe vascular disorders in

conjunction with this condition are non-inflammatory. By

contrast, circulating anti-MPO and anti-elastase antibodies

were found in patients with SLE. In the PSS group only one

patient had circulaling anii-MPO antibodies, and then only at

low concentration, and in complete absence of anti-elastase.

Of the four patients with anii-elastase antibodies in ihc

genuine SLE group, three had CNS involvement, as reported

earlier (Nassbergor et at. 1989a): however this finding needs

further verificalion.

Another noteworthy finding was thai of a subgroup consist-

ing of six patients with circulating antibodies againsl MPO and

elastase. They had all been receiving hydralazine. which is

known lo cause a SLE-Iike syndrome (Cameron & Ramsay,

1984) cutaneous vasculitis (Bernstein, Egcrton-Vernon & Web-

ster. 1980) and isolated kidney involvement (Bjork et al., 1983).

Hydralazine has been reported to give rise to this syndrome in

3-20% of cases (Koch-Weser. 1976; Bing et at.. 1980), It is

possible that thc combined presence of anti-MPO and anti-

elastasc is fairly diagnostic of hydrala/ine-induced disease.

It is difficult to give a clear and acceptable explanation of the

occurrence of anli-MPO and anti-elaslase, or ofthc difference

kinetic patterns between ihese two auloantibodies. The persist-

ence of anti-MPO in drug-induced SLE is in accord with what

has been found for anti-nuclear antibodies, which also seem lo

remain foralong time, often years after withdrawal ofthe drug,

although their titrcs decline (Cameron & Ramsay. 1984).

However, the concentrations of anti-elastase antibodies de-

clined rapidly. Another type of antibody of similar appearance

and with rapid elimination is lymphocytotoxic antibody found

to occur in cases of a lupus-like syndrome induced by pro-

cainamide (Blustein. Rcdchiian & Zvaifler. 1981),

It seems almost certain that ANCA arc of no importance in

SLE or PSS, neither from diagnostic nor pathogenetic points of

view. Presence of ANCA is an indicator of vasculitic disease of

an origin other than SLE. Although a large proportion of the

SLE palients manifested circulating anti-MPO antibodies at

low levels, we were unable to correlates either high or low levels

of anti-MPO with other immunological variables or to clinical

data. The importance of anti-MPO in SLE remains to be further
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elucidated. This study shows, however, that anti-MPO and anti-

elastase antibodies may become valuable as diagnostic markers

in hydralazine-induced SLE, The importance of these auto-

antibodies for the underlying pathogenetic mechanisms remains

unclear and needs further investigations. Moreover, it is not

known at present whether these antibodies occur in patients

who develop SLE-like di.sease due to drugs other than hydrala-

zine(Hess, 1988).
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