Tpunosn, Opx. 6uon. men. Hayku, MAHY, XXVII, 1, s. 45-55 (2006)
Contributions, Sec. Biol. Med. Sci., MASA, XXVII, 1, p. 45-55 (2006)
ISSN 0351-3254

YIK: 616.611-002-097

ANCA-GBM DOT-BLOT TEST IN DIAGNOSIS
OF PATIENTS WITH GLOMERULONEPHRITIS

M. Milovanceva-Popovska?, L. Grecevska?l, S. Dzikoval, V. Ristovskat,
G. Petrusevska?, K. Stefanovski3, Jan W. Cohen Tervaert®, M. Polenakovic!

Department of Nephrology, Clinical Centre,
Medical Faculty, Skopje, R. Macedonia
2Pathology Institute, Clinical Centre, Medical Faculty, Skopje, R. Macedonia
3Biochemistry Institute, Clinical Centre, Medical Faculty, Skopje, R. Macedonia
“Department of Internal Medicine, Division of Clinical Immunology,
University Hospital Maastricht, The Netherlands

Abstract: Patients with rapidly progressive glomerulonephritis who are posi-
tive for anti-neutrophil cytoplasmic antibody (ANCA) or anti-glomerular basement mem-
brane (GBM) antibodies may develop chronic renal failure leading to end-stage renal dise-
ase (ESRD) within days or weeks. The early serologic detection of auto-antibodies asso-
ciated with ANCA and anti-GBM diseases will be helpful in preventing ESRD. We eva-
luated the combined ANCA-GBM dot-blot strip assay (Biomedical Diagnostics, Brugge,
Belgium) in 30 consecutive patients with biopsy proven glomerulonephritis (GN). MPO-
and PR3-ANCA were detected in 5 and 2 samples, respectively. Three samples were
positive for both MPO- and PR3-ANCA (all 3 had focal segmental necrotizing GN).
One patient was diagnosed as having Goodpastures’ syndrome (the only anti-GBM po-
sitive result) and two had Wegener’s granulomatosis (the two PR3-ANCA positive re-
sults). Two additional samples were equivocal: positive for MPO-ANCA and PR3-ANCA,
respectively. Patients positive only for MPO-ANCA had only limited extrarenal organ
manifestations. Anti-PR3 positive patients with necrotizing glomerulonephritis had a
more dramatic deterioration of their renal function at diagnosis. Radiographically, these
patients had nodular or pneumonia-like lesions. Acute respiratory failure necessitating
mechanical ventilation was developed in one GBM positive patient. In conclusion, the
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ANCA-GBM dot-blot is a useful screening tool in situations where conventional ANCA
testing is not readily available.
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Introduction

Rapidly progressive glomerulonephritis (RPGN) is a condition leading
to irreversible renal failure within days or weeks and is potentially life-threate-
ning. The shared glomerular lesion of the RPGN is a necrotizing glomerulo-
nephritis, usually with resultant cellular crescent formation within most glome-
ruli [1]. The histologic counterpart of RPGN is crescentic GN: the proliferative
cellular response outside the glomerular tuft but within Bowman’s space that is
known as a crescent. Typically, the glomerular tuft shows segmental necrosis —
focal segmental necrotizing GN — and this is particularly characteristic of the
vasculitis syndromes. RPGN can be primary or secondary. Primary RPGN is an
autoimmune disease caused by immune-complexes, anti-neutrophil cytoplasmic
antibodies (pauci-immune RPGN) or by anti-glomerular basement membrane anti-
bodies (anti-GBM GN). Secondary RPGN can be any form of glomeruloneph-
ritis (lupus nephritis, 1gA nephropathy, poststreptococcal GN, membranoproli-
ferative GN). This emphasizes the need to obtain histologic confirmation of the
clinical diagnosis. Treatment consists of disease-specific, immunosuppressive
therapy. The aim of the therapy is to prevent further deterioration of the renal
function as well as in part to reverse the damage [2, 3]. The likelihood of suc-
cess of long-term maintenance of the renal function is inversely correlated with
the serum creatinine when therapy begins, which indicates the importance of
early diagnosis. Other predictors of the outcome are dialysis dependency and the
percentage of non-sclerotic glomeruli at diagnosis [4]. Taken together, there are
strong indications to start the therapy as soon as possible. For that reason early
and quick diagnosis and serologic detection of auto-antibodies (ANCA, anti-
GBM) involved in the pathogenesis of the diseases is obligatory.

Laboratory testing for ANCA should include both indirect immunoflu-
orescence microscopy assay (IFA) and enzyme immunoassay (EIA). IFA using
normal human neutrophils as substrate produces two major staining patterns,
cytoplasmic (CANCA), and perinuclear (pPANCA). By EIA, most cANCA have
specificity for proteinase 3 (PR3-ANCA) and most pANCA have specificity for
myeloperoxidase (MPO-ANCA) [5, 6]. For adequate diagnosis accuracy, all tes-
ting for ANCA should include an immunochemical analysis for antigen specifi-

Contribution, Sec. Biol. Med. Sci. XXV11/1 (2006) 44-55



ANCA-GBM Dot-Blot test in diagnosis of patients with glomerulonephritis 47

city, such as an EIA. Anti-GBM GN is caused by autoimmunity to a specific
component of the GBM that has been identified as the carboxyl-terminal, non-
collagenous (NC1) domain of a type IV collagen chain, alpha 3(IV)NCL1. Detec-
tion of anti-GBM antibodies in serum can also be evaluated by both IFA and
EIA. The indirect immunofluorescence onto frozen sections of normal kidney is
too insensitive for routine use[7].

For small laboratories with a not so frequent need for serologic testing
EIA is expensive. Both forms of testing, IFA and EIA, require an adequately equip-
ped immunologic laboratory with trained staff. Recently, the combined ANCA-
GBM dot-blot strip assay (Biomedical Diagnostics, Brugge, Belgium) has been
developed. This assay is easy to use, a fluorescence microsope or an optical density
meter is unnecessary. The duration of the test is about two hours and results are
obtained in one single assay.

We set up this study to evaluate the number of ANCA and anti-GBM po-
sitive patients with dot-blot assay in well-defined, i.e. with diagnosed renal biopsy
patients with glomerulonephritis, at the Department of Nephrology in Skopje.

Patients and methods
Patients

Thirty consecutive patients with biopsy-proven glomerulonephritis at
the Department of Nephrology, Skopje were included in the study. All serum sam-
ples were obtained at the time of renal biopsy and before treatment was initiated.
The demographic, clinical and serological features of our patients were obtained.
The indications for RB were follows: 1. proteinuria greater than 1g/d, 2. haema-
turia (>10 dismorphic red blood cells or one or more red blood cells casts, in the
absence of a urinary tract infection or an indwelling catheter), and 3. abnormal
renal function reflected by increasing serum creatinine (SCr) or declining glo-
merular filtration rate (GFR). Renal biopsy specimens were prepared for light
and immunofluorescence microscopy. Pulmonary disease was defined as the
presence of pulmonary infiltrates, coin lesions, or alveolar haemorrhage in the
absence of other diseases in relation to those manifestations. Respiratory failure
was defined as severely impaired gas exchange necessitating mechanical venti-
lation. Anti-GBM mediated glomerulonephritis was diagnosed based on the li-
near deposition of immunoglobulin, fluorescence of 1gG, along with the GBM
in the renal biopsy. Wegener’s granulomatosis was defined as a granulomatous
inflammation involving the respiratory tract and necrotizing vasculitis affecting
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small to medium-sized vessels including the kidney. Classification criteria for
Wegener’s granulomatosis are somewhat arbitrary [8].

Detection of ANCA and anti-GBM antibodies by ANCA-GBM dot-blot

The ANCA-GBM dot-blot assay is a qualitative assay. Purified antigens
are blotted onto nitrocellulose strips as present spots. PR3 and MPO antigens
used in this assay are produced from human leukocytes. GBM preparations
contain the NC1 domain of type IV collagen and are produced from bovine
kidneys. The producer provides directions for the test procedure. The strip was
incubated with patient serum diluted 1:50 for 45 minutes. After washing with a
standardized wash buffer, the bound antibody was visualized by incubation of
the strip with an alkaline phosphatase-protein A conjugate for 20 minutes. Then
the strip was incubated with the substrate 5-bromo-4-chloro-3-indolyl pho-
sphate/nitro blue tetrazolium for 10 minutes. Finally, the strip was allowed to
dry completely for 30 minutes before reading the results. The dot-blot kit pro-
vides all the necessary reagents. Positive results were recorded when a grey/blue
coloured spot was observed with a well-defined outline. Three observers inde-
pendently evaluated all dot-blots. We had no inter-observer differences.

Results

PR3-ANCA were detected in 2 and MPO-ANCA in 5 serum samples
(Table 1). Three additional samples were positive for both PR3- and MPO-
ANCA,; all three patients had focal segmental nectotizing GN. One patient was
diagnosed as having Goodpasture’s syndrome. This was the only positive anti-
GBM result. Two patients were diagnosed as having Wegener’s granuloma-
tosis; they were positive for PR3-ANCA. Two serum samples were equivocally
positive for PR3- and MPO-ANCA.

Patients positive for MPO-ANCA had only limited extrarenal organ
manifestations (Table 2). Anti-PR3 positive patients with necrotizing glomeru-
lonephritis had a more dramatic deterioration of their renal function at diagno-
sis, and they both continued on dialysis. Radiographically, these patients had
nodular or pneumonia-like lesions. The only anti-GBM positive patient deve-
loped acute respiratory failure necessitating mechanical ventilation for a limited
time. Later, the patient recovered with immunosuppressive therapy and plasma
exchange but remained dialysis dependent.
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Table 1 - Tabemna 1

Pathohistological diagnosis of thirty consecutive patients with biopsy proven

glomerulonephritis.

Taiwioxuciionowku OUjazHo3u Ha pueceit ocAe008aitieAHU HauUeH U
CO ZaomepyAoHepuiliuc OOKaNcam co buoucuja

Patient No. ANCA-GBM dot-blot positivity
1. Membranous nephropathy

2. Lupus nephritis IV-V

3. Endo and extracapillaris GN (vasculitis) MPO-ANCA

4. Endo and extracapillaris GN (WG) PR3-ANCA

5. Endo and extracapillaris crescentic RPGN MPO-ANCA

6. Membranous nephropathy

7. Mesangial proliferative focal and segmental MPO-ANCA

8. anti-GBM crescentic GN anti-GBM antibodies
9. Endo and extracapillaris GN (WG) PR3-ANCA

10. End stage chronic GN

11. IgA nephropathy

12. Chronic GN

13. Membranoproliferative GN

14. Mesangial proliferative GN

15. Mesangial proliferative focal and segmental equivocal MPO-ANCA
16. Focal segmental glomerulosclerosis MPO and PR3 -ANCA
17. 1gA nephropathy

18. Endo and extracapillaris, RPGN MPO-ANCA

19. Mesangial proliferative GN

20. End stage chronic GN

21. Focal segmental glomerulosclerosis MPO and PR3 -ANCA
22. Focal segmental glomerulosclerosis MPO and PR3 -ANCA
23. IgA nephropathy

24. End stage chronic GN

25. Acute tubulointerstitionephritis

26. IgA nephropathy

27. Mesangial proliferative GN

28. Mesangial proliferative focal and segmental equivocal PR3-ANCA
29. IgA nephropathy

30. Endo and extracapillaris, RPGN MPO-ANCA

GN: glomerulonephritis; WG: Wegener’s granulomatosis; RPGN: rapidly progressive

glomerulonephritis;
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Table 2 — Tabena 2

Clinical findings and organ involvement in patients positive on ANCA-GBM dot-blot.

Kaunuuxu naoou u opzancko 3agararse kaj nayueriiuitie Lo3uilueHU HA
AHIA-I'BM Ootii-6.a01i.

Patient No.
1 2 3 4 5 6 7 8 9 10 | 11 12 13
ANCA
- MPO + + + +/- + +
- PR3 + + +/-
- MPO and + + T
PR3
Anti-GBM +
Age 54 64 | 16 | 21 | 20 | 40 | 48 | 46 | 64 | 37 | 51 | 26 | 48
Sex M F M M M M F F M F F M F
Initiate
- more chronic + + + + + +
- more acute + + + + + + +
Presenting
symptoms...
- constitutional + + + + + + + T
- arthralgia + "
- dyspnea + + + + +
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Patient No.
1 2 3 4 5 6 7 8 9 10 11 12 13
- haemoptysis + +
- sinusitis + +
- conjuctivitis | +
Organ
involvement...
- lung + + + +
- ENT + + +
- joints +
- eye + +
- skin +
- others + +

GFR (ml/min) | 93 HD HD 96 HD HD 32 85 84 60 49 105 HD

ESR (mm/hr) 60 138 55 47 126 100 32 30 77 30 43 38 150

Proteinuria 2.2 0.5 2.0 0.7 1.0 0.9 1.7 2.7 2.2 8.4 15 1.8 ND
g/24h

BP (mmHg) 230/ | 140/ | 160/ | 190/ | 120/ | 200/ | 150/ | 140/ | 140/ | 160/ | 180/ | 120/ | 110/
120 80 110 130 70 120 90 95 90 120 110 80 70

ANCA: antineutrophil cytoplasmic autoantibodies; MPO: myeloperoxidase; PR3:
proteinase 3; GBM: glomerular basement membrane; ENT: ear, nose, and throat; GFR:
glomerular filtration rate; HD: haemodialysis; ESR: erythrocyte sedimentation rate;ND:
not done, anuric; BP: blood pressure.

TIpunosn, Opx. 6uon. mexn. Hayku XXVII/1 (2006) 44-55




52 M. Milovanceva-Popovska, L. Greevska et al.

Discussion

The variable prognosis of glomerulonephritis has frustrated a unified
approach to its treatment. This applies both to the severity of the presentation
and to the subsequent relapse risk. There may be a need for rapid disease con-
trol to restrict renal and other vital organ damage in some, while in other cases
progression is slower. The standard and most widely recommended therapy,
steroids and cyclophosphamide, while very effective at suppressing disease acti-
vity, has proved too toxic. For this reason, rapid and clear identification of the
type of RPGN, including ANCA-associated crescentic GN and anti-GBM neph-
ritis, is mandatory. Severe renal disease is a hallmark of ANCA associated dise-
ase, most studies report renal involvement in 75%-90% of patients [9].

The more severe renal damage and necessity of dialysis in both our
PR3-ANCA positive patients can be explained by the pathohistological findings.
PR3-ANCA associated glomerulonephritis reveals acute tubular necrosis and
more acute glomerular necrosis and cellular crescents. Renal lesions in MPO-
ANCA patients develop more slowly. This, in turn, results in increased chronic
lesions, and more glomerular and interstitial fibrosis [10, 11, 12].

MPO-ANCA positive patients generally have fewer extrarenal organs
involved in the disease process than PR3-ANCA patients. In MPO-ANCA posi-
tive patients the upper respiratory tract involvement is milder and characterized
by nasal polyps, rhinitis and/or sinusitis. These patients less frequently have an
aggressive, destructive inflammatory process with nodular and/or pneumonia-
like lesions typical of PR3-ANCA patients on their chest x-rays and have more
patchy lesions [13]. The absence of nodular lesions is probably due to the absence
of granulomatous inflammation in most of the MPO-ANCA patients. Granulo-
mas are almost exclusively found in PR3-ANCA patients (14).

Rutgers et al. found that the performance of the dot-blot is excellent for
the detection of PR3-ANCA, with a high sensitivity and specificity (15). MPO-
ANCA were detected with a high specificity as well, but a reduced sensitivity
was observed: 14-20% of patients were missed. In the case of a negative dot-
blot result in patients with a high suspicion of MPO-ANCA associated RPGN,
they advise that conventional analysis for MPO-ANCA should be performed.
Specificity in their study was 100%, i.e. no patients were wrongly diagnosed as
having MPO-ANCA associated vasculitis. They also found that the sensitivity
of the anti-GBM dot-blot was excellent. They suggested that a negative anti-
GBM dot-blot makes anti-GBM disease very unlikely, but positive samples
should be re-evaluated by conventional anti-GBM tests.

The ANCA-GBM dot-blot is a practical and useful screening tool in
situations where standard ANCA testing is not available. For small laboratories
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and in situations where rapid diagnosis is required, the ANCA-GBM dot-blot
has the advantage in terms of simplicity, time and price.
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ITanpenTUTE CO 6p30 MPOrpeAUpadYKU IIIOMEPYIOHE(PUTHIC KOU CE MO3HU-
THUBHH 33 aHTUTEJAa HACOYEHM KOH IUTOmIa3Mara Ha neyrpodumure (AHIIA) win
aHTHUTEJIa HACOYEHU KOH riioMepynapHaTta Ga3zamna memOpana (I'BM) moxe ma
pa3BujaT XpoHHYHa OyOpeskHa clnabocT KOja BOAM O KpaeH CTaguyM Ha OyOpeskHa
00JIeCT BO TE€K HA HEKOIIKY ICHOBU WU HefleJau. PaHOTO ceposIomKO OTKpUBaE
Ha aBToaHTUTesara aconupanu co AHIIA unu antu-I'BM GosecTt e KOpUCHO BO
IpeBeHIdja Ha KpajHUOT cTaguyM Ha OyOpeskHaTa Oonect. Hue ro eBanyupasme
AHUA-I'BM pot-610T ctpun ecejoT kaj 30 KOHCEKYTUBHYU MAllMEHTH cO OGHOII-
cuja mokaxkaH riomepynoHegpurnuc (F'H). MITO-AHIIA Gea Hajaenm kaj 5, a
I1P3-AHIIA xaj 2 npuMmepoka. Tpu npuMeponu 6ea no3utusHu U 3a MIIO- u 3a
I1P3-AHIIA, cuTe Tpojua HalMeHTH UMaa (POKaITHO CETMEHTEH HEKPOTU3UPAUKI
I'H. Efen nanuent Gellie [UjarHOCTUIMPAH KaKo CHHIpOM Ha Goodpastures (Toa
Geire emMHCTBEHHOT aHTH-I' BM MO3WTHBEH pe3yiTaT) W ABajiia MalUeHTH uMaa
Wegener-oBa rpanyiomaro3a (gBata [1P3-AHIIA mo3utuBHEM pe3yiaratn). JIBa
mofaTHH mpuMepoka 6ea HecurypHo no3utuBHE 32 MITO-AHLIA u [TP3-AHIIA.
ITanuenTuTe nosutuBHu camo 3a MITO-AHILIIA nmaa caMo orpaHuyeHu ekcTpa-
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penanman Manudecranuu Ha apyrute opranu. AHtu [1P3-AHIJA mo3utuBHUTE
NalUEHTU CO HEKPOTU3UPAUYKU ITIOMEPYIOHe(PUTUC UMaa MOApaMaTHYHa AeTe-
puopanyja Ha peHajiHaTa (PyHKIWja TpH AWjarHOCTHIMpameTo. Pagmorpadcekm,
OBHE TNALlMEHTU MMaa HOAYJIapHM JIE3WU WJIU JIe3UMHM KOU JIMYaT Ha IMHEBMOHMjA.
AKyTHa pecniupaTopHa ci1aboCT Koja O0apa MexaHMYKa BEHTUIIAlM]ja ce pa3BU Kaj
I'BM nosutuBHNOT manueHT. Bo 3aknyuok, AHIIA-I'BM goT-6510T ecejoT e Ko-
PUCEH MHCTPYMEHT 3a CKPMHMHI BO CHTYyalUd Kaje IITO KOHBEHIMOHATHOTO
AHIIA TecTtupame He € pacroloKHBO.

Kayuynu 36opoBm: Op30 NpOTrpefrpayvkdl TIOMEpPYITOHE(PUTUC, AaHTHTENIA KOH
UTOIIa3MaTa Ha HeyTPO(UINTE, aHTH-TIIOMepyJiapHa 6a3aiHa MeMOpaHa aHTH-
Telna, ujarHosa.
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