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Thiss chapter summarizes our clinical investigations on ANCA in patients with primary 
vasculitidess and more particularly in patients with inflammatory bowel diseases (IBD), and 
reviewss the major issues about the clinical relevance of these antibodies that have emerged 
fromm the literature. 

II. ll  METHODOLOG Y FOR ANCA TESTIN G 

Purit yy of the coating antigen in the ELISA s for  ANCA-specificity determination 

Thee identification of the target antigens most frequently recognized by ANCA has allowed the 
developmentt of solid-phase assays for these antibodies. A comparison of such assays at the 
startt of a study undertaken by the European Committee for ANCA standardization showed 
comparablee results among MPO-ANCA-positive sera between centers, but large variability in 
resultss obtained with assays for the measurement of PR3-ANCA [1], The main reason for this 
variabilityy appeared to be differences in PR3 purity and coating conditions. However, we 
foundd that discrepancies exist also in the quality and purity of the MPO preparations [2]. 
Wee have assessed the purity of three commercial, purified MPO preparations, and one in-
housee MPO preparation used in the international cooperative study on the standardization of 
ANCAA assays [3], purified as described [4]. Figures LA and IB show some representative 
resultss of the solid-phase assays for detection of anti-MPO antibodies under two different 
coatingg conditions: (A) with the in-house MPO preparation and (B) with one of the 
commerciall  MPO preparations. These assays included two anti-MPO mAbs (1H2, 1B10) and 
twoo anti-LF mAbs (9B10, 2F8) as internal controls. As Figure IB shows, the two anti-LF 
mAbss bound to the commercial MPO preparation, suggesting LF contamination of the coating 
antigen.. Similar results were observed with one of the two other commercial, purified MPO 
preparations. . 

55 1 0.2 0.04 0.005 5 1 0.2 0.04 0.005 

Antibodyy concentration (pg/mi) Antibody concentration (fig/ml) 

Figuree 1. Solid-phase assays for detection of anti-myeloperoxidase (MPO) antibodies under two different 
coatingg conditions. ELISA plates were coated (A) with an in-house MPO preparation used in an 
internationall  cooperative study on the standardization of ANCA assays or (B) with a commercial MPO 
preparation.. Two anti-MPO mAbs (1H2, 1B10) and rwo anti-lactoferrin mAbs (9B10, 2F8), as internal 
controls,, were included in both ELISAs. 
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Wee have further performed solid-phase assays including MPO-ANCA-positive and LF-
ANCA-positivee sera that paralleled the results obtained with anti-MPO and anti-LF mAbs. 
Finally,, we have confirmed by immunoblot analysis the contamination of two of the three 
commerciall  MPO preparations with LF. Thus, we concluded that one should provide evidence 
forr the absence of contamination in the antigen preparation used, e.g. MPO contaminated with 
LF,, when applying an in-house ELISA for determination of ANCA specificities [2], 

II. 22 PRIMAR Y VASCULITIDE S 

ANCAA and disease activity in primar y vasculitides 

AA group of vasculitis specialists in Birmingham (UK) has developed an activity score, the 
Birminghamm Vasculitis Activity Score (BVAS), as a clinical index of the degree of disease 
involvementt in nine separate organ-based systems [5]. The BVAS is widely used in the follow-
upp of patients. Recently, members of the International Network for the Study of the Systemic 
Vasculitidess have revised the BVAS for WG [6]. 
Whenn large cohorts of patients with WG are evaluated, the median C-ANCA levels, as 
determinedd by the II F assay, appear to correlate with categories of disease activity and disease 
extentt [7,8]. However, C-ANCA titers by themselves do not reflect the organ involvement in 
individuall  patients, i.e. patients with high titers may have limited disease, whereas patients with 
loww titers may have fulminant generalized disease [8]. Fluctuations in ANCA titers over time 
havee been observed in many cross-sectional studies. In the majority of patients, C-ANCA 
levelss correlate with disease activity, decreasing as the disease improves and increasing as 
relapsess occur [9]. The persistence or recurrence of C-ANCA represents an independent risk 
factorr for clinical relapse [10-13]. However, even though persistent high titers or rising titers of 
PR3-ANCAA or MPO-ANCA are often associated with relapse from remission in WG or MPA, 
nott all increases in C-ANCA are inevitably followed by a relapse of disease [14]. The predictive 
valuee of a rise in C-ANCA for a subsequent relapse remains a controversial issue [9,15-17]. 

Ass did several investigators, we have assessed the value of ANCA serial determinations in 
patientss with primary vasculitides [17]. Our study included 43 patients with histologically 
provenn vasculitis, followed during a median period of 22 months (range 3 to 45 months). 
Tablee 1 summarizes the baseline clinical characteristics of patients with primary vasculitides 
accordingg to the C-ANCA and P-ANCA patterns. 
Duringg the follow-up period, one or more relapses occurred in 23 of the 43 (53.5%) patients 
whoo had a total of 52 relapses. Thirty-two of the relapses occurred in 14 patients with WG, 
whereass 20 relapses occurred in nine patients with MPA. No significant differences were 
observedd between relapsers and non-relapsers in gender, age, diagnostic category, extent of the 
disease,, disease-activity score and ANCA pattern at initial presentation. Only lung involvement 
wass more frequent in relapsers than in non-relapsers (p = 0.02). Table 2 summarizes the 
distributionn of organ involvement during relapses according to the C-ANCA and P-ANCA 
patterns.. Relapses usually involved the organs initially affected. The mean disease activity score 
duringg the 52 relapses did not differ between C-ANCA-positive (9.8  7.9) and P-ANCA-
positivee patients (7.3  3.4) (p — 0.49). The mean disease activity score during relapses was not 
significandyy different in those with and without an ANCA increase (9.5  7.3 vs 8.1  6.3,p -
0.49). . 
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Tablee 1. Baseline clinical characteristics of patients with primary vasculitides according to the 
cytoplasmic-ANCAA (C-ANCA) and perinuclear-ANCA (P-ANCA) patterns, as determined by the 
indirectt immunofluorescence assay [from Ref. 17]. 

C-ANCAA + 
nn = 19 
Numberr (%) 

P-ANCAA + 
nn = 24 
Numberr (%) 

MaleMale gender 

MeanMean age (years) 

DiagnosticDiagnostic category 
Wegener'ss granulomatosis 
Microscopicc polyangiitis 
Idiopathicc RPGN* 

OrganOrgan involvement 
Kidney y 
Ear,, nose, throat 
Lung g 

Joints s 
Skin n 
Eyes s 
Nervouss system 
Digestivee tract 
Heart t 

166 (84) 

52 2 

177 (90) 
22 (10.5) 
0(0) ) 

122 (63) 
15(79) ) 
166 (84) 
8(42) ) 
3(16) ) 
3(16) ) 
5(26) ) 
1(5) ) 
22 (10.5) 

33 (12.5) 

64 4 

4(17) ) 
155 (62.5) 
5(21) ) 

19(79) ) 
7(29) ) 
6(25) ) 
7(29) ) 
6(25) ) 
1(4) ) 
99 (37.5) 
1(4) ) 
0(0) ) 

RPGN,, rapidly progressive glomerulonephritis 

Tablee 2. Distribution of organ involvement during relapses according to the cytoplasmic-ANCA (C-
ANCA)) and perinuclear-ANCA (P-ANCA) patterns, as determined by the indirect immunofluorescence 
assayy [from Ref. 17]. 

OrganOrgan involvement 
Kidney y 
Ear,, nose, throat 
Lung g 
Joints s 
Nervouss system 
Skin n 
Eyes s 

BVAS*BVAS* (mean  SD) 

C-ANCAA + 
Relapses,, n - 32 
Numberr (%) 

14(44) ) 
11(34) ) 
15(47) ) 
5(16) ) 
3(9) ) 
44 (12.5) 
2(6) ) 

9.88  7.9 

P-ANCAA + 
Relapses,, n = 20 
Numberr (%) 

100 (50) 
6(30) ) 
6(30) ) 
5(25) ) 
2(10) ) 
1(5) ) 
0(0) ) 

7.33  3.4 

**  BVAS, Birmingham Vasculitis Activity Score 
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Duringg the follow-up period, 19 of the 22 (86%) patients with persistently positive ANC A, by 
II FF and ELISA, had one or more relapses. On the other hand, among the 21 patients with 
negativee or decreasing ANCA after the onset of the disease, only four (19%) had a relapse. 
Hence,, the percentage of relapsers was larger in patients with persistently positive ANCA tests 
thann in patients with negative or decreasing ANCA titers (86% vs 19%,/) = 0.0001). 
Amongg the 14 increases in C-ANCA titers observed in nine patients, eight (57%) were 
associatedd with a relapse, four (29%)) of which occurred before the relapse in asymptomatic 
patients.. Therefore, the predictive value of a C-ANCA increase was 29% a subsequent relapse 
inWG. . 
Additionally,, we have also examined ANCA changes before and during relapses. No 
modificationn of C-ANCA titers was noticed in 67% relapses, whereas only 33% of relapses 
weree preceded or accompanied by an increase in ANCA titers. These results corroborate with 
thee study of Kerr eta/. [14]. 
Wee concluded that sequential ANCA determination is of value, because persistently positive 
ANCAA tests are strongly associated with active disease, and persistendy negative tests with 
sustainedd remission. Patients who experience a significant rise in ANCA titer should be warned 
aboutt the possibility of a relapse and should be monitored closely. Treatment in systemic 
vasculitidess cannot be based solely on the C-ANCA titer changes. 

Moree recently, Boomsma et al. have conducted a prospective study to evaluate the prediction 
off  relapses in WG by measuring levels of ANCA [18]. These authors concluded that serial 
measurementt of ANCA levels is valuable for the early prediction of relapses in patients with 
WG.. Finally, there is consensus on the importance of long-term follow-up in patients with 
primaryy vasculitides. 

II. 33 INFLAMMATOR Y BOWEL DISEASES (IBD) 

Autoantibodyy specificities reported in IB D 

Inn IBD, ANCA form a heterogeneous group of antibodies directed against a wide and still 
increasingg variety of neutrophil-associated antigens [19]. Unlike the situation in PSV, no main 
ANCA-specificc antigens are detected in IBD. This conclusion is based on numerous studies 
conductedd worldwide over the last decade. 

AutoantibodiesAutoantibodies against granule or cytosolic proteins 

Inn the three studies presented in 1990 at the Third International Workshop on ANCA, none of 
thee 101 sera from patients with IBD had MPO-ANCA [20], none of the 58 patients with UC 
hadd MPO-ANCA or PR3-ANCA [21], and none of the 90 patients with IBD had MPO-
ANCAA and only three of them had LF-ANCA [22]. In the initial report from Saxon et al. [23], 
ANCAA in IBD did not react with MPO. Likewise, in our initial study concerning 90 patients 
withh UC and 148 with CD [24], the sera did not exhibit reactivity in either the PR3, MPO or 
LFF assay, except for five patients, i.e. two patients with UC and two with CD had antibodies to 
PR33 and one patient with CD had a low titer of antibodies to MPO. As reported in the 
literature,, in IBD, PR3-ANCA or MPO-ANCA may occur occasionally in a few patients (more 
oftenn with a low titer), but they are not the two main specificities involved as in PSV. 

Inn 1992, we identified one of the ANCA-target antigens involved in IBD as being cathepsin G, 
thee 26-kDa chymotrypsin-like protease in the azurophil granules [25]. We characterized the 
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antigenn recognized by some sera from patients with UC, CD and PSC as follows: 1) The UC 
antigenn eluted as a single peak after dye affinity chromatography of azurophil-granule extract 
fromm neutrophils on Matrex gel Orange A, according to Kao et al. [26] (Figure 2). Elution 
profiless obtained with UC antigen performed with sera from three patients (one with UC, one 
withh CD, one with PSC) were all superimposed on the cathepsin G antigen profile obtained 
withh polyclonal anti-cathepsin antibodies and with the cathepsin G-enzymatic activity profile; 
2)) serum IgG from these UC, CD and PSC patients did not bind to purified PR3 or MPO; and 
3)) the sera from these patients with UC, CD or PSC reacted in an ELISA with highly purified 
cathepsinn G. Therefore, we concluded that cathepsin G is one of the target antigens for ANCA 
involvedd in IBD and concomitantly, argued about the possible multiplicity of ANCA 
specificitiess in these diseases, as did other investigators [27-31]. 

0-8 8 

20 0 4 00 60 80 

Fractionn number 
100 0 120 0 

Figuree 2. Dye affinity chromatography of azurophil granule extract on Matrex gel Orange A and eluted 
withh a gradient from 0.1 M to 1.6 M NaCl. Fractions were tested for conductivity (-—) and for (A) 
myeloperoxidasee (A), elastase , proteinase-3 ) and ulcerative colitis (UC)-antigen (o), and for (B) 
cathepsinn G (0), cathepsin G enzymatic activity ) and UC antigen (o) [from Ref. 25]. 

Severall  other neutrophil constituents have been tested for their reaction with ANCA from 
patientss with IBD. LF, a constituent of the specific granules, has been described as one of the 
ANCAA specificities in IBD, as well as in several other inflammatory diseases [29,30,32-35]. BPI 
protein,, located in the azurophil granules, appears to constitute a significant minority target 
antigenn for ANCA for IBD and PSC [36-39]. Beta-glucuronidase [40-42], LZ [43] and HLE 
[44],, located in the azurophil granules as well, have also been reported as target antigens for 
ANCAA in IBD. More recent])', the cytosolic enzymes catalase and enolase have been described 
ass ANCA antigens in UC and CD [45], and in PSC [46]. 

Severall  studies have reported that ANCA-positive sera from patients with IBD react with the 
variouss aforementioned antigens [44,47-51]. Our study included 95 patients with UC and 63 
withh CD [52]. Detection of ANCA was performed by the II F assay, and the PR3-, MPO-, LF-
andd HLE-ANCA specificities were determined by ELISAs. Of the 95 patients with UC, 61 
(64%)) were ANCA-II F positive; in 27 of these, the antibody specificities were determined, i.e. 
tenn BPI-ANCA, seven PR3-ANCA, six LF-ANCA, three MPO-ANC A and one HLE-ANCA. 
Off  the 63 patients with CD, 11 (17.5%) were ANCA-II F positive; in four of these, the 
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antibodyy specificities were determined, i.e. two BPI-ANCA and two PR3-ANCA. Six ANCA-
positivee sera (five UC and one CD) had two or more antigen specificities. Two patients with 
UCC had PR3- and BPI-ANCA, one had PR3- and LF-ANCA, one had PR3-, LF- and BPI-
ANCA,, and one had MPO- and BPI-ANCA. One patient with CD had PR3- and BPI-ANCA. 
Therefore,, 24 of the 95 (25%) patients with UC and only three of the 63 (5%) patients with 
CDD were positive in both ANCA-II F and an antigen-specific ELISA. 

AutoantibodiesAutoantibodies against nuclear antigens 

Conventionall  II F on ethanol-fixed neutrophils does not allow distinction between perinuclear 
andd nuclear staining. Billing et al. [53] have postulated a nuclear localization for the UC-
associatedd ANCA antigen and used both confocal laser microscopy and immunoelectron 
microscopyy to examine neutrophils with P-ANCA-positive sera from patients with UC. The 
investigatorss have demonstrated that these antibodies bound to the inner side of the nuclear 
periphery,, although the sera did not recognize double-stranded DNA. In a follow-up study 
[54],, DNase treatment of fixed neutrophils before performing IIF resulted in loss of staining 
byy P-ANCA-positive sera from patients with UC, but not by P-ANCA-positive sera from 
patientss with PSC. This loss of antigenic recognition suggested that the antigen is a protein-
DNAA complex and/or that the presence of intact DNA is necessary for maintening the 
integrityy of this antigen. More recently, ANCA in UC and PSC have been described to 
recognizee a 50-kDa myeloid-specific nuclear envelope protein [55]. 

Indeed,, autoantibodies to several nuclear antigens have been identified in sera from patients 
withh UC or CD. Although ANCA are defined as antibodies directed against "cytoplasmic" 
antigens,, some investigators have considered arbitrarily, that antibodies reacting with some 
nuclearr antigens in UC belong to the ANCA family because of their neutrophil staining by IIF . 
Thiss terminology misemployment has inevitably introduced confusion in the literature. A 
Japanesee group has determined the immunodiagnostic value of antibodies to the nuclear high-
mobilityy group (HMG) non-histone chromosomal proteins HMG1 and HMG2 as novel target 
antigenss of ANCA in patients with UC [56,57]. HMG1 and HMG2 are distributed in the nuclei 
andd cytoplasm of eukaryotic cells. Likewise, Cohavy et al. [58] and Eggena et al. [59] have 
reportedd antibodies to histone HI as a new antigenic target of ANCA-associated UC. 

Wee have determined whether specific autoantibodies against a panel of nuclear and 
cytoplasmicc proteins and peptides are produced in IBD, as they are in rheumatic autoimmune 
diseasess [60]. This study included sera from 58 patients with CD, 55 with UC, and from 30 
healthyy control donors. Low levels of IgG antibodies to histones HI , H2A, H2B, H3 and H4, 
too Hsp-70 and ubiquitin stress proteins, to Ro/SS-A and La/SS-B and to myosin were 
detectedd in some of these sera. We detected antibodies to the ubiquitinated-H2A (U-H2A) 
peptidee T4 (52% in CD; 18% in UC), antibodies to the zinc-finger peptide F2 of poly-ADP-
ribosee polymerase (PARP, an enzyme involved in DNA repair) (59% in CD; 25.5% in UC) and 
antibodiess against actin (43% in CD; 7% in UC) (Table 3 and Figure 3). The histone peptides 
recognizedd by antibodies have previously been shown to be accessible at the surface of the 
chromatinn subunits, and to represent preferential targets for autoantibodies in rheumatic 
autoimmunee diseases. Since domains of several distinct proteins are recognized by antibodies, 
ourr results argue against the possibility that mimicry between the sequence of a particular 
infectiouss agent and a self-protein plays a critical role in disease triggering. Although chronic 
inflammatoryy mechanisms contributing to tissue injury exist in CD, the antibody response 
againstt self nuclear and cytoplasmic components seems to be restricted to a small set of 
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prote inss essentially present in or bound to nucleosome structures. The fact that P A RP 

ant ibodiess are produced in patients with CD may indicate that, in this disease, D N A repair may 

bee defective or particularly in demand as a result of increased ceD death caused by 

inf lammationn or by another triggering event that remains to be identified. 

Tab lee 3. Immunoglobulin-G antibodies to histones HI , H2A, H2B, H3 and H4, to the ubiquitinated -
histonee H2A (U-H2A) peptide T4, to the zinc-finger peptide F2 of poly-ADP-ribose polymerase (PARP) 
andd to actin in patients with Crohn's disease (CD) or ulcerative colitis (UC) and in healthy control donors 
[fromm Ref. 60]. 

Antigens s 

Histones Histones 
HI I 
H2A A 
H2B B 
H3 3 
H4 4 
Peptic c 

PeptidePeptide F2 

Actin Actin 

eT4o fU-H2A A 

o/PARP o/PARP 

CD D 
nn = 58 
Numberr (%) 

99 (15.5) 
55 (8.6) 
22 (3.5) 
33 (5.2) 
55 (8.6) 

300 (51.7) 

344 (58.6) 

255 (43.1) 

UC C 
nn = 55 

off  positive sera 

77 (12.7) 
11 (1.8) 
22 (3.6) 
11 (1.8) 
11 (1.8) 

100 (18.2) 

144 (25.5) 

44 (7.3) 

pp value* 

NS S 
NS S 
NS S 
NS S 
NS S 
<< 0.001 

<< 0.001 

<< 0.0001 

Conttols s 
nn = 30 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 

**  Significance of the number of positive samples in the group of patients with CD as compared with the group of 
patientss with UC (x2 test with Yates' correction when appropriate;; NS, not significant) 

a. . 
O O 

CDD UC Controls 
U-H2AA T4 

CDD UC Controls 
PARPF2 2 

CDD UC Controls 
Actin n 

Figuree 3. Binding in ELISA of the ubiquitinated-histone H2A (U-H2A) peptide T4, to the zinc-finger 
peptidee F2 of poly-ADP-ribose polymerase (PARP) and to actin in patients with Crohn's disease (CD), in 
patientss with ulcerative colitis (UC) and in healthy control donors [from Ref. 60]. The horizontal broken 
linee represents the cut-off value of the assays (mean + 2 SD of controls). The optical density values above 
thiss line were regarded as positive. Short horizontal bars indicate mean values for each group. 
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Finally,, there is consensus on the multiplicity of target antigens recognized by ANCA in IBD. 
Solid-phasee assays for ANCA determination have not yet been developed and standardized for 
alll  ANCA specificities [61,3]. Moreover, sensitivities and specificities for ANCA determination 
differr significantly among the ELISA commercial kits, which underscores the necessity of 
establishingg uniform international standards for ANCA-ELISA procedures to permit more 
reliablee interpretation and comparison of data [62]. This lack of standardization probably 
explainss the differences in the prevalence of ANCA directed against specific antigens in IBD 
describedd in the literature [19]. 

ANCAA detection by the II F assay may fail to detect antibodies to some of these antigens, as e.g. 
BPI-ANCAA [36]. The reason for this phenomenon is unknown, but has been described to be 
relatedd to instability of the antigens in ethanol-fixed neutrophils [62]. Conversely, a substantial 
numberr of IBD patients possess ANCA as detected by IIF, whilst none of the aforementioned 
antigenss can be hold responsible for the staining. Thus, in a significant proportion of ANCA-
positivee sera, the target antigens remain to be determined. 

Att the initial presentation of patients, whatever the suspected diagnosis, the ANCA-testing 
methodologyy adviced by the International Consensus Statement on Testing and Reporting of 
ANCAA should be applied [63]. More precisely, a positive IIF-test result should always be 
confirmedd by an antigen-specific ELISA for at least PR3-ANCA and MPO-ANCA, the two 
mainn specificities involved in systemic vasculitides. Indeed, unusual presentations of systemic 
vasculitidess mimicking IBD [64,65] or association of systemic vasculitides with IBD [66,67], 
shouldd increase the awareness that gastrointestinal manifestations may occur in these diseases 
andd that care should be taken in the interpretation of any ANCA testing. 

ANCAA prevalence and diagnostic role in IB D 

ylNCAylNCA prevalence 
Accordingg to the initial report of ANCA in IBD [23], ANCA have a high degree of specificity 
forr UC among patients with IBD. In this study, ANCA were present in 21 of 25 (84%) 
patientss with UC and five of 25 (20%) patients with CD, measured with an in-house fixed-
granulocytee ELISA. In our initial study [24], ANCA were present in 43 of 90 (48%) patients 
withh UC, in 10 of 148 (7%) patients with CD, and in none of 60 healthy control donors, 
detectedd with the II F assay. ANCA have been described as a serological marker for UC [68], 
Differencess in prevalence of ANCA in UC and in CD have been reported in the literature 
(Tablee 4) [23,24,47,49,68-73]. 

Thee differences in the ANCA prevalence may in part be due to the lack of standardization in 
IBD-ANCAA testing. For the ANCA detection, some authors used an in-house fixed-
granulocytee ELISA [23,69] or followed only partially the recommendations of the standardized 
II FF assay. Finally, these differences may account for the differences in prevalence of ANCA in 
IBDD described in the literature. 

Alongg this line, we have undertaken a study including 180 patients with UC of whom 21% had 
ann ANCA titer of 1:20 [74]. The diffuse nature of the staining and the relatively high 
percentagee of ANCA-positive patients with a low II F titer probably partially explain the 
differencess observed in the ANCA prevalence [74]. 
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Tablee 4. Prevalence of ANCA in patients with ulcerative colitis (UC) or Crohn's disease (CD) in the 
literature. . 

Authors s 

Saxonn et al2i 

Rumpp et aLm 

Duerrr et a/.69 

Vecchii  et al.1() 

Mulderr et a/.1'1 

Hertervigg et a/.4'1 

Seiboldf/1*/.49 9 

Abadd eta/.12 

Freemann et a/.7i 

Colombell  eta/.24 

UC C 
n n 

25 5 
34 4 
67 7 
67 7 

102 2 
67 7 

155 5 
48 8 
52 2 

247 7 
90 0 

ANCAA + 
% % 

68» » 
59* * 
82b b 

61» » 
45» » 
51* * 
50 0 
62* * 
73* * 
66* * 
48a a 

CD D 
n n 

25 5 
30 0 
18 8 
18 8 
48 8 
35 5 

128 8 
48 8 
37 7 

253 3 
148 8 

ANC AA + 

% % 

20' ' 
10' ' 
28b b 

5» » 
5* * 

14* * 
24' ' 

2" " 
17" " 
12» » 
7a a 

ANCAA determined by indirect immunofluorescence assay on ethanol-fixed neutrophils" or by neutrophil-extract 

ELISAb b 

Too evaluate the extent to which the divergent results are due to IIF-interpretation differences, 
wee have studied the prevalence of ANCA in patients with IBD from two European centers 
[75].. Sera from 501 patients from The Netherlands and from 238 patients from Northern 
Francee were assessed by the standardized IIF assay in a blinded fashion. In the Dutch 
population,, 189 of 253 (75%) patients with UC compared to 45 of 248 (18%) patients with CD 
weree ANCA positive, whereas in the French population, 41 of 90 (46%) patients with UC 
comparedd to 10 of 148 (7%) patients with CD were ANCA positive. There was ver)- littl e 
variationn in the results obtained by the two teams. Hence, the differences in the prevalence of 
ANCAA observed in this study were not due to differences in the IIF-assay interpretation. 
Consequently,, the variation noticed worldwide might partly reflect differences in heterogeneity 
off  patients under study, due e.g. to differences in diagnostic criteria. 

Finally,, ANCA are specific markers for UC among IBD, but are not sufficient for the 
differentiall  diagnosis between UC and CD. Nevertheless, these antibodies may contribute to 
somee extent in establishing a definite diagnosis of IBD, at least in some patients. 

ANCAANCA in combination with anti-Saccharomym cerevisiae mannan antibodies (ASCA) 
Makingg an earlv, accurate diagnosis of IBD is important, because the management of CD and 
UCC is different, especially when surgery is planned. A search for serological tests to 
differentiatee both diseases has been underway for a long time. 

Antibodiess to oligomannosidic epitopes of the yeast Sacckaromyces cerevisiae are a new serological 
markerr associated with CD [76]. With the crude mannan from this strain as an antigen in an 
ELISA,, the presence of ASCA has been described to be 64% sensitive and 77% specific for 
discriminatingg CD from UC, and 89% specific for distinguishing CD from controls [76]. 

Thee aim of our study [77] was to assess the value of detecting ANCA and/or ASCA for the 
diagnosiss of UC and CD. Serum samples were obtained from 101 patients with UC, 100 
patientss with CD, 27 patients with other miscellaneous diarrhoeal illnesses and from 163 
healthyy control donors. Determination of ANCA and ASCA was performed with the 
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standardizedd II F assay and an in-house ELISA, respectively. The association between ANCA 
andd UC and between ASCA and CD was evaluated by single or combined use of these tests. 
Thee results of the ANCA and ASCA testing in patients with IBD, miscellaneous non-IBD and 
inn healthy control donors are shown in Figure 4. Among the 27 patients with miscellaneous 
non-IBD,, two were ANCA positive and three were ASCA positive. One of the 163 controls 
wass ASCA positive. 
Thee prevalence of ANCA and ASCA in UC and CD, respectively, are comparable to previous 
dataa [24,76]. The combination of a positive ANCA test and a negative ASCA test yielded a 
sensitivity,, specificity, and positive predictive value of 57%, 97%, and 92.5%, respectively, for 
UCC (Table 5). The combination of a positive ASCA test and a negative ANCA test yielded a 
sensitivity,, specificity, and positive predictive value of 49%, 97%, and 96%, respectively, for 
CDD (Table 5). Patients with UC who were ASCA positive had no particular clinical features 
comparedd with patients who were ASCA negative. Similarly, patients with CD who were 
ANCAA positive had no particular clinical features compared with patients who were ANCA 
negative. . 

Inn conclusion, ANCA in combination with ASCA, which is more specific for CD, could help 
inn differentiating the diagnosis of IBD. A prospective study to assess the possible usefulness of 
thesee markers for better characterization of patients with indeterminate chronic colitis is 
undertaken.. Other studies, including studies with pediatric IBD patients [78-81], have 
confirmedd the value of the combination of ANCA with ASCA in IBD diagnosis. 
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Figuree 4. ANCA and anU-Saccbaromyces cerevisiae mannan antibodies (ASCA) in patients with Crohn's 
diseasee (CD), ulcerative colitis (UC), miscellaneous non-inflammatory bowel diseases (non-IBD) and in 
healthyy control donors [from Ref. 77]. 
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Tablee 5. Use of ANCA and anti-Saccharomyces certvisiae matinan antibodies (ASCA) for diagnosing either 
ulcerativee colitis (UC) or Crohn's disease (CD) in patients with inflammatory bowel disease [from Ref. 
77]. . 
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Sensitivity y 
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Specificity y 
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74* * 

89f f 

92.5* * 

96f f 

PPV,, positive predictive value, * for UC, f for CD 

ANC AA and clinical features in IB D 

ANCAANCA and disease location 
Ass far as the extension of disease was concerned in our studies, patients with UC were divided 
intoo four subgroups, i.e. proctitis, left-sided colitis, extensive colitis involving the transverse 
colonn or pancolitis, and patients who had undergone colectomy including subtotal colectomy 
withh ileo-rectal anastomosis (IRA) or proctocolectomy with ileo-anal anastomosis (IAA) . 
Concerningg the site of localization, patients with CD were divided into three subgroups, i.e. 
ileitis,, ileocolitis, and colitis. 

Inn most of the literature data, the presence of ANCA in UC is not linked to the target organ 
[23,73,82-85].. In the initial report of Saxon et al. [23], as in our first [24,86] and subsequent 
studies,, there is no relation between the presence of ANCA and IBD location. Table 6 [from 
Ref.. 24] summarizes the relation between the presence of ANCA and UC location. However, 
somee authors have reported a higher association of ANCA in patients with CD and colon 
involvementt [87-90]. 

Tablee 6. Relation between the presence of ANCA and disease location in 90 patients with ulcerative 
colitiss (UC) [from Ref. 24]. 

UCC location ANCA - ANCA + 
nn n (%) n (%) 

Proctitis s 
Left-sided d 
Pancolitis s 
Post-colectomy y 

14 4 
30 0 
26 6 
20 0 

8(57) ) 
133 (43) 
155 (58) 
133 (65) 

6(43) ) 
17(57) ) 
I tt (42) 
7(35) ) 
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ANCAANCA and clinical subgroups 

Vasiliauskass et al. have not only reported a higher association of ANCA in patients with CD 

andd colon involvement, but have suggested that A N CA expression in serum from patients 

wit hh CD characterizes an identifiable clinical subgroup [88,91]. I n a populat ion of 69 patients 
wit hh C D, Vasiliauskas et al. have detected 38 (55%) ANCA-posi t ive patients [88]. Overall, 
100%% of patients with CD who were ANCA-posi t ive had UC-like features, thus suggesting 
thatt a phenotypically distinct group of patients with CD could be defined by their A N CA 

status.. I n this study, A N CA were more frequendy found in UC patients with a more aggressive 
clinicall  course. Freeman et al. [92] have also reported the "UC colitis-like" clinical phenotype in 

ANCA-posi t ivee patients with CD. 

I nn contrast, we have run a study including 371 patients with CD [93], in which 26 (7%) were 

A N C AA positive. Clinical, endoscopic, and histological features of these 26 patients were 

comparedd with those of 26 age- and sex-matched ANCA-negat ive patients. In this study, no 
UC-likee features were specifically detected in ANCA-posi t ive patients with CD (Table 7). 

A longg this line, A N CA have also been reported to be more frequendy associated with 
resistancee to treatment of left-sided UC [94]. 

Tablee 7. Ulcerative colitis (UQ-like features in 26 ANCA-positive and 26 ANCA-negative patients with 
Crohn'ss disease (CD) [from Ref. 93]. 

Features s 

Rectall  bleeding  mucus 
Left-sidedd colitis 
Endoscopicallyy UC-type 
Histologicallyy UC-type 

ANCAA + CD 
nn (%) 

5(19) ) 
7(27) ) 
3(12) ) 
1(4) ) 

ANCA-CD D 
n(%) ) 

3(12) ) 
6(23) ) 
3(12) ) 
1(4) ) 

ANCAANCA and disease activity 

Assessmentt of disease severity and activity is important for planning the management of I B D , 
forr the evaluation of treatment and for prediction of prognosis. For the purpose of quantifying 

diseasee severity, several clinical indices for both UC and CD have been developed, and these 

havee been correlated with biochemical parameters, the patient's own assessment of the disease 
andd the physician's global assessment [95]. I n our studies, activity7 of UC was defined according 

thee Truelove index [96] as quiescent, mildly active, moderately active and severe, whereas for 
C D,, the activity was rated according to the Crohn's disease index activity (CDAI) [97] as 

quiescentt or active. 

I nn ANCA-associated systemic vasculitides, several studies have demonstrated the relationship 

betweenn A N CA and disease activity [7]. Serial measurement of A N CA titers in W G or MPA is 

usefull  for follow-up of disease activity and early predict ion of relapses [18]. In contrast, the 

relationn between A N CA and UC activity remains controversial, as reported in Tab l e 8 
(modifiedd from Lombardi et al. [90]) [23,34,47,52,68,70,72,83,85,87,98-110]. Nevertheless, 

mostt studies concluded that there is no relation between the presence of these antibodies and 

IB DD activity. 
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Tablee 8. Relation between the presence or titer of ANCA and ulcerative colitis (UC) activity in the 
literaturee (modified from Lombardi et al. [90]). 

Authors s No.. of patients 

50 0 
64 4 

103 3 
83 3 

126 6 
100 0 
68 8 

109 9 
131 1 
150 0 
119 9 
130 0 
200 0 
283 3 
247 7 
140 0 
89 9 

102 2 
236 6 

76 6 
218 8 
141 1 
158 8 

ANCAA and UC activi 

Noo relation 
tt active UC 
tt active UC 
Noo relation 
tt titers in active UC 
Noo relation 
Noo relation 
Noo relation 
Noo relation 
|| more severe UC 
Noo relation 
Noo relation 
Noo relation 
11 active, extensive 
II  UC in remission 
tt long lasting disease 
ff  active UC 
Noo relation 
Noo relation 
Noo relation 
Noo relation with titers 
Noo relation 
Noo relation 

Saxonn et a/.23 

Rumpp et a/.bS 

Romass eta/.9S 

Schlenkerr et al" 
SdboldSdbold eta/JW 
Cambridgee eta/.101 

Proujanskyy eta/.™2 

Mulderr et al.M 

Deusche/rf/.103 3 

Vecchii  et a/.10 

Lamproyee et a/.104 

OudkerkPoolf/tf/105 5 

Castellinoo eta/.'106 

Hertevigg et a/.41 

Lindgrenn et alP 
Bansii  et alS3 

KhvAetal?KhvAetal?2 2 

Olivess eta/.85 

Satsangii  et a/.107 

KuüKuü eta/.i0* 
Roozendaall  eta/.109 

El20ukif/*/.m m 

Taddeii  et a/.52 

I nn our first study [24] including 148 patients with CD and 90 with UC, and also in our 

followingg studies [52,74,111], there is no relation between the presence of A N CA and IB D 
activity.. Tab l e 9 [from Ref. 24] summarized the relation between the presence of A N CA and 

U CC activity. In patients with UC, conversions from ANCA-negat ive to ANCA-posi t ive and vice 

versaversa had no relation with disease activity [111]. 

T oo highlight the controversial relationship between A N CA and IB D activity, we have 
evaluatedd the link between the presence but also between the titer of A N CA and disease 

activityy in UC [74]. I n our study, two groups of patients were included: 1) group A, 39 patients 
w hoo had not undergone colectomy, 2) group B, 43 patients with subtotal colectomy and IRA. 

A N C AA were positive in 5 9% and 65% of patients from groups A and B, respectively 

(differencee NS). N o relation between the ANCA presence or titer and UC activity was detected 
withi nn groups A and B (Tables 10A and 10B) (Figures 5A and 5B). Finally, our results do 

nott support a relation between the ANCA presence or titer and UC activity in this cohort of 
patients.. A long this line, Roozendaal et al. [109] concluded that the lack of relation between 

A N C AA and I B D activity renders serial measurement of A N CA titers non-contr ibut ing to the 

moni tor ingg of the disease process. 
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Tablee 9. Relation between the presence of ANCA and disease activity in 70 patients with ulcerative 
colitiss (UQ [from Ref. 24]. 

UCC activity A N C A - ANCA + 
nn n (%) n <%) 

Quiescent t 
Mildl yy active 
Moderatelyy active 
Severe e 

16 6 
13 3 
26 6 
15 5 

8(50) ) 
4(31) ) 

177 (65) 
8(53) ) 

8(50) ) 
9(69) ) 
9(35) ) 
7(47) ) 

Tablee 10A. ANCA status and disease activity in 39 ulcerative colitis (UC) patients who had not 
undergonee colectomy [from Ref. 74]. 

Activ ee (n = 27) 
UCC Quiescent Mildly Moderately Severe 
withoutt  colectomy active active 
Totall  n = 39 n = 12 »= 1 n-24 n-2 

A N C A -- 16 (41%) 7 (58%) Ö 9 Ö (33%) 
A N C A ++ 23(59%) 5(42%) 1 15 2 (67%) 

versusversus ANCA-positive UC patients with quiescent disease (%2 = 1.24, difference not significant) 

Tablee 10B. ANCA status and disease activity in 43 ulcerative colitis (UC) patients who had undergone 
subtotall  colectomy with ileo-rectal anastomosis (IRA) [from Ref. 74]. 

UCC wit h IR A Quiescent Active 
Totall  n = 43 n = 39 n = 4 

A N C A -- 15 (35%) 13 (33%) 2 (50%) 
A N C A ++ 28(65%) 26(67%) 2*  (50%) 

**  versus ANCA-positive UC patients with quiescent disease (Fisher exact test, difference not significant) 
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Figuree 5A. ANCA titers, as determined bv the indirect immunofluorescence (IIF) assay, in 39 ulcerative 
colitiss (UC) patients who had not undergone colectomy, with quiescent or active disease [from Ref. 74]. 
Thee horizontal broken line represents the cut-off value of the assay (1:20). A serum is considered positive 
whenn a positive reaction with neutrophils is observed at a 1:20 dilution. 
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Figuree 5B. ANCA titers, as determined the by indirect immunofluorescence (IIF) assay, in 43 ulcerative 
colitiss (UC) patients who had undergone subtotal colectomy with ileo-rectal anastomosis (IRA), with 
quiescentt or active disease [from Ref. 74], The horizontal broken line represents the cut-off value of the 
assayy (1:20). A serum is considered positive when a positive reaction with neutrophils is observed at a 
1:200 dilution. 
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ANCAANCA and pouchitis 
Patientss with UC who have undergone a proctocolectomy with ileo-anal anastomosis (IAA ) 
mayy have a pouchitis, i.e. a non-specific inflammation of the ileal reservoir [112,113]. Pouchitis 
iss the most frequent long-term complication after ileal pouch-anal anastomosis for UC and is 
definedd by a pouchitis disease activity index (PDAI) [112]. 
Ann association between the presence of ANCA and pouchitis in patients with UC has been 
describedd by Vecchi eta/., who used an IIF assay [114], These authors included 42 patients with 
proctocolectomyy and IAA , of whom nine had pouchitis, and detected a significant difference 
inn ANCA between both groups (18.2% and 88.9%, respectively;/ < 0.05). 
Inn our study [74], including 98 patients with proctocolectomy and IAA , 45 of 86 (52%) 
patientss without pouchitis and eight of 12 (67%) patients with pouchitis were ANCA-positive 
(X22 = 0.4, difference NS) (Table 11). Among the 45 and eight ANCA-positive patients without 
andd with pouchitis, 36 and five of them, respectively, had titers from 1:20 to 1:80, whereas nine 
andd three, respectively, had titers from 1:160 to 1:1280 (Figure 6). No difference was observed 
inn the distribution of ANCA titer in quiescent UC patients with IAA vs UC patients with IAA 
andd pouchitis (Mann-Whitney U test, difference NS). Discrepancies from this possible 
associationn have also been reported in the literature [73,115-122]. 

Forr the moment, these controversial results about ANCA and clinical features remain 
unexplained.. Perhaps it is merely due to the different assessment of disease severity and 
activity,, different sizes of the groups studied and/or to the difficulty of the IIF-assay 
interpretationn and to the different ANCA methodologies between investigators. 

Tablee 11. ANCA status in 98 ulcerative colitis (UC) patients studied after proctocolectomy and ileo-anal 
anastomosiss (IAA) , without or with pouchitis [from Ref. 74]. 

UCC with IAA No pouchitis Pouchitis 
Totall  n = 98 n = 86 n = 12 

ANCA -- 45(46%) 41(48%) 4(33%) 
ANCA++ 53(54%) 45(52%) 8*  (67%) 

**  versus ANCA-positive UC patients without pouchitis (X2 — 0,4, difference not significant) 
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Figuree 6. ANCA titers, as determined by the indirect immunofluorescence (IIF) assay, in 98 ulcerative 
colitiss (UC) patients studied after proctocolectomy and ileo-anal anastomosis (IAA) , without or with 
pouchitiss [from Ref. 74], The horizontal broken line represents the cut-off value of the assay (1:20). A 
serumm is considered positive when a positive reaction with neutrophils is observed at a 1:20 dilution. 

ANC AA and genetic susceptibility to UC/heterogeneity withi n UC 

Thee concept of clinical but also of genetic heterogeneity in IBD has already been used in an 
attemptt to characterize subgroups of patients. The new serological ANCA marker has been 
rapidlyy incorporated within this concept. Numerous studies have been conducted worldwide to 
checkk the hypothesis of ANCA being a potential subclinical genetic marker of susceptibility to 
UC,, but also the hypothesis that heterogeneity within UC, as indicated by ANCA, has a genetic 
basiss residing within the HLA locus. 

ANCAANCA and family studies 
Targann and colleagues from Los Angeles [123] have investigated the possibility that the ANCA 
associatedd with UC represent a genetic marker of susceptibility by studying the prevalence of 
thesee antibodies in unaffected relatives of patients. An increased prevalence of neutrophil 
antibodiess was detected not only in the probands (26/38, 68%) but also in their clinically 
unaffectedd family members (17/108, 16%) compared with control donors (1/35, 3%) (p < 
0.00011 and p < 0.05, respectively). In this study, these results were confirmed with sera from 
thee Calgary center, where 86% (19/22) of probands were positive and 21% (9/43) of their 
relativess were positive. The prevalence of neutrophil antibodies in the relatives of ANCA-
positivee probands (21%) was significantly greater than the prevalence in relatives of ANCA-
negativee probands (7%,p < 0.05). These findings were consistent with these antibodies being a 
potentiall  marker of genetic susceptibility to UC and/or the possibility of genetic heterogeneity 
withinn this disease. 
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Wee have run a study including 30 patients with UC, 99 first degree and nine second degree 
healthyy relatives from 26 families of Northern France [111,124]. The control group included 60 
healthyy control donors and 10 spouses of patients with UC. Detected with the standardized 
II FF assay, 15 of 30 (50%) patients with UC had ANCA, whereas none of the 100 healthy 
relativess and none of the 70 healthy control donors had ANCA. 

Thereafter,, several other European groups [125-129] have also conducted such studies. All of 
themm except one [125] failed to detect ANCA in unaffected relatives from patients with UC in 
theirr respective study populations. Another team has tried to evaluate this hypothesis further 
byy searching for ANCA in 14 monozygotic twin pairs with UC, in 21 non-twin patients with 
UC,, and in healthy control donors [130]. In this study, ANCA occurred in nine of the 14 
(64%)) monozygotic twins and in 13 of the 21 (62%) non-twin patients with UC, whereas 
ANCAA were found in only three of 52 (6%) healthy controls. Also this last study does not 
supportt the hypothesis that ANCA is a subclinical marker of genetic susceptibility to UC. 

Inn conclusion, the hypothesis that ANCA may represent a subclinical marker of genetic 
susceptibilityy to UC remains controversial. The reason for this discrepancy is unclear but might 
reflectt differences in populations studied. In this regard, it is worthwhile to note that the 
prevalencee of ANCA reported in the literature varies broadly. In our personal series including 
2388 patients with IBD [24], we detected ANCA in only 43 of 90 (48%) patients with UC as 
comparedd to 68% detected by Targan and colleagues [23], Moreover, it has to be pointed out 
thatt this team from Los Angeles has detected the presence of neutrophil antibodies by an in-
housee ELISA performed with a whole-neutrophil extract, and they confirmed the presence of 
thesee antibodies by an in-house IIF assay [23,69]. Further studies are needed to determine the 
respectivee role of genetic and/or environmental factors in the development of these 
antibodies. . 

ANCAANCA and HLA -DR association in UC 
Severall  arguments have been put forward to suggest the implication of genetic factors in IBD, 
suchh as higher familial incidence and higher prevalence in monozygotic than in heterozygotic 
twins.. A few arguments have suggested a link between some HLA class-II genotypes and a 
naturall  history of UC, extent of the disease, surgical treatment, subacute and chronic forms, in 
variouss populations of different ethnic and geographic background [131]. 

Targann and colleagues [132] have implied the existence of heterogeneity within UC by 
detectingg ANCA in healthy relatives of patients with UC. To test the hypothesis that the 
heterogeneityy within UC as indicated by ANCA has a genetic basis that resides within the HLA 
locus,, this team has studied 89 UC cases and an ethnically matched control group including 50 
healthyy control donors. These authors observed that ANCA-positive UC patients (n = 70) had 
aa significant increase in the HLA-DR2 allele compared with ANCA-negative controls (n = 46) 
(44%% vs 22%, p - 0.01). In addition, the ANCA-negative UC patients had an increase in the 
DR44 allele compared with the ANCA-positive UC patients [p - 0.004). Hence, with the 
combinationn of the subclinical ANCA marker and molecular genetic markers, these authors 
claimedd a genetic heterogeneity within UC, «£ ANCA-positive UC associated with HLA-DR2 
andd ANCA-negative UC likely associated with HLA-DR4. 

Wee have evaluated the idea of HLA class-II and transporters associated with antigen 
processingg (TAP) as genetic markers to identify different clinical forms of UC according to the 
ANCAA status [133]. Unrelated patients with a history of UC (n = 91) and healthy control 
donorss without a family history of IBD (n = 200) were included. No association was found 
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withh any of the TAP genotypes. In HLA-DR2 and non-HLA-DR2 groups, colectomy was 
performedd in 55% and 27% of the patients, respectively. However, there was no association 
withh the HLA-DR2 specificity, either in the entire group of UC patients or in the ANCA-
positivee subgroup of patients. 

Otherr investigators have also conducted studies on the possible association of genetic markers 
andd the presence of ANC A [107,120,134-136]. Brett et al. [120] and Folwaczny et al. [134] 
concludedd that no association between HLA-DR antigens and the presence of ANCA exists in 
patientss with UC. In contrast, Perri et al. [135] suggested that specific HLA class-II loci play an 
importantt role in the susceptibility to UC in their Italian population. In this study, a subset of 
patientss with UC was characterized by an association between HLA-A19 and DR2 antigens 
andd the presence of ANCA. Satsangi et al. [107] have established that 93% of their UC patients 
withh the DR3 DQ2 TNF2 haplotype were ANCA positive \p = 0.03 versus DR3 DQ2 TNF2-
negativee patients (74%)]. In their population of UC patients, ANCA was not associated with 
DR2,, DR4, or clinical pattern. Lee et al. [136] concluded that in Chinese UC patients, positive 
ANCAA is associated with the HLA-DQalphalc allele, which is not the case in Caucasian 
patients. . 

Inn conclusion, heterogeneous findings on the combination of ANCA with genetic markers 
havee been reported, with no consensus on the association initially described between ANCA-
positivityy in UC patients with HLA DR2. The data collected emphasize the many factors that 
needd to be considered in genetic market studies in IBD. Extensive disease heterogeneity, 
ethnicity,, and methodological differences in ANCA detection are all pertinent. 

ANC AA and alphai-anti-trypsi n phenotypes in IB D 

I tt has been suggested that ANCA antigens could mediate vasculitic lesions in the context of an 
acquiredd and/or genetically determined protease/anti-protease imbalance. We have undertaken 
aa study [52] to determine cci-AT-protease inhibitor (Pi) phenotypes, and a search for a possible 
associationn between the presence of ANCA and deficient ai-AT alleles in a cohort of patients 
withh IBD, including 95 patients with UC and 63 with CD. Among these patients, three PiZ 
alleless were detected, matching the prevalence in the French control population [137] (Table 
12).. We did not find that aj-AT deficiency is linked with the occurrence of IBD. Finally, 
ANCAA and protease/anti-protease imbalance do not appear to modulate the clinical course of 
thesee diseases. Cooper et al. [39] have recently reached the same conclusion in a study including 
922 patients with UC and 66 with CD. 

Inn contrast, Elzouki et al. from Sweden [110] have performed a study in which 8.5% of 141 
patientss with UC were PiZ carriers, higher than expected in the general Swedish population 
(4.7%)) (p - 0.03). There was a significant difference between PiZ-carriers and non-PiZ-carriers 
inn the extension and severity of colitis (odds ratio = 4.1, confidence interval = 1.1 - 14.9; p -
0.028,, and odds ratio = 9.0, confidence interval = 1.1 - 73.3; p - 0.015; respectively). BPI-
ANCAA and PR3-ANCA were detected in 20.5% (29/141) and 12% (17/141) of these patients 
withoutt association with PiZ-carrier status. These authors concluded that the increased 
frequencyy of heterozygosity for the PiZ variant of a,-AT deficiency among patients with UC 
mightt imply a role for protease inhibitors in the regulation of inflammation and immunologic 
responsee in UC. Along the same line, Yang et al. [138] have evaluated a possible etiologic role 
off  ai-AT in UC and CD in a retrospective study including 10 patients diagnosed for IBD 
betweenn 1976 and 1997 and identified by the Mayo Clinic Medical Index System. These 
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n== 122 

113 3 

8 8 

1 1 

n=126 6 

117(92.8%) ) 

77 (5.6%) 

22 (1.6%) 

nn = 104 

96 6 

6 6 

2 2 

nn = 22 

21 1 

1 1 

0 0 

6.6% % 

1.9% % 

authorss suggested that in patients with both IB D and chronic obstructive pulmonary disease, 

<X]-ATT deficiency testing should be considered. 

Thesee controversial issues of a i -AT deficiency in IB D remain unexplained. Consequently, 

furtherr studies are needed to substantiate the association and the possible role of a i -AT 

deficiencyy in IBD . 

Tablee 12. Phenotypes of alphai-anti-trypsin protease inhibitor (Pi) in 95 patients with ulcerative colitis 
(UQ,, in 63 patients with Crohn's disease (CD) and in the French control population [from Ref. 52], 

UCC CD Controls 
Totall  ANCA - ANCA + Total ANCA - ANCA + 

PatientsPatients n = 95 n = 34 n = 61 n = 63 n = 52 n = 11 

PiPi alleles n = 190 n = 68 

Normall  alleles (M, R) 177 (93.15%) 64 

Moderatelyy deficient alleles (S) 11(5.8%) 3 

Severelyy deficient alleles (P, Z) 2(1.05%) 1 

Ant i -endothel ia ll  cell ant ibodies in I B D 

I nn view of the hypothesis implicating intestinal vascular lesions in the pathogenesis of I B D 

[139],, we have searched for IgG-AECA in sera from 141 patients with CD and 94 with UC, as 

comparedd to 71 sera from healthy control donors [140]. 

Seventeenn percent of patients with CD, 24.5% with UC and 1.4% of control donors were 
positivee for IgG-AECA (Figur e 7). No relation was noticed between the presence of I gG-

AECAA and any of the C D- or UC-disease locations (Table 13). In contrast, a significant 

relationn was noticed between the presence of IgG-AECA and CD activity (p < 0.05) (Table 
14).. This could be regarded as support for the hypothesis that intestinal vascular injury is an 

importantt event in CD. However, detection of AECA in an almost similar percentage of 
patientss with UC is more suggestive of an immune response to endothelial self-antigen 

exposedd after endothelial cell damage or a further marker of disturbed immunoregulat ion in 
IBD . . 

Inn a subsequent study, we have determined the IgG-subclass distribution of A E CA in sera 

fromm 82 patients with CD, 28 with UC and from 95 healthy control donors [141]. Twenty-

threee percent of patients with CD and 3 6% with UC were positive for at least one of the I gG-

AECAA subclasses. I n C D, the IgG i -AECA level was significantly increased (p < 0.05), while 

IgG2-- and I g G - A E CA levels were decreased (p < 0.0001 and p < 0.01, respectively), as 

comparedd to patients with UC. The IgG^-AECA level was decreased in both CD and UC 

patientss as compared to IgG3-AECA level in healthy control donors. N o relation was detected 

betweenn disease activity and IgG-AECA subclasses. However, the disparity of I gG-AECA-

subclasss distribution suggests that the ability to activate effector mechanisms is different in CD 

fromm UC. 
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Figuree 7. AntLendothelial cell antibodies (AECA) in patients with Crohn's disease (CD), in patients with 
ulcerativee colitis (UC) and in healthy control donors [from Ref. 140]. The horizontal broken line 
representss the cut-off value of the assay (mean + 2 SD of controls). The optical density values above this 
linee were regarded as positive. Short horizontal bars indicate mean values for each group. 
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Tablee 13. Relation between the presence of anti-endothelial cell antibodies (AECA) and disease location 
inn 141 patients with Crohn's disease (CD) and 94 with ulcerative colitis (UC) [from Ref. 140], 

CDCD location 
Smalll  bowel 
Colon n 
Smalll  bowel + colon 

UCUC location 
Proctitis s 
Left-sided d 
Pancolitis s 
Post-colectomy y 

Patients s 
n(%) ) 

288 (20) 
344 (24) 
799 (56) 

10(11) ) 
177 (18) 
499 (52) 
188 (19) 

A E C A --
n(% ) ) 

277 (96) 
288 (82) 
622 (78.5) 

8(80) ) 
144 (82) 
388 (77.5) 
111 (61) 

AECAA + 
n(%) ) 

1(4) ) 
6(18) ) 

177 (21.5) 

2(20) ) 
3(18) ) 

111 (22.5) 
7(39) ) 

Differencess between AECA — and AECA + patients not significant for disease locations in either CD or UC (x2 test) 

Tablee 14. Relation between the presence of anti-endothelial cell antibodies (AECA) and disease activity in 
1411 patients with Crohn's disease (CD) and 94 with ulcerative colitis (UC) [from Ref. 140]. 

Rvalue e 

CDCD activity 
Activee 66(47) 49(74) 17(26) < 0.05 
Quiescent t 

UCUC activity 
Activee 49(52) 36(73.5) 13(26.5) NS 
Quiescent t 

NS,, not significant (x2 test) 

Ass reported in this chapter, literature data on the relation between A N CA and the clinical 

featuress of IB D are often controversial. This might be due among others to the sample size 
beingg insufficient to reach definite conclusions and to a number of differences in detect ion 

methods.. This underscores again the need to follow the international guidelines regarding the 
standardizedd assay for detecting ANCA , as in systemic vasculitides. Several studies have dealt 

wit hh the clinical usefulness of A N CA determination in IB D [142-148]. I t has to be concluded 

thatt the clinical value of A N CA determination in IB D is radier limited. 

Patients s 
n(%) ) 

66(47) ) 
755 (53) 

499 (52) 
455 (48) 

A E C A --
nn (%) 

49(74) ) 
688 (91) 

366 (73.5) 
35(78) ) 

AECAA + 
nn (%) 

177 (26) 
7(9) ) 

133 (26.5) 
100 (22) 
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