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Abstract:

Objectives: Human studies on the role of mannose-bindingrgfiBL) in patients with invasive
candidiasis have yielded conflicting results. Weestigated the influence of MBL and other lectin
pathway proteins o@andida colonization and intra-abdominal candidiasis (IAC#a cohort of high-
risk patients.

Methods: Prospective observational cohort study of 89 higk-intensive-care unit (ICU) patients.
Levels of lectin pathway proteins at study entrgl aix MBL2 single-nucleotide polymorphisms were
analysed by sandwich-type immunoassays and gemgtyygspectively, and correlated with
development of heav@andida colonization (corrected colonization index (CCO0.4) and occurrence
of IAC during a 4-week period.

Results: Within 4 weeks after inclusion a CCI>0.4 and IA@saobserved in 47% and 38% of patients
respectively. Neither serum levels of MBL, ficolln-2,-3, MASP-2 or collectin liver 1 ndiBL2
genotypes were associated with a CCI>0.4. Similadye of the analysed proteins was found to be
associated with IAC with the exception of lower MBvels (HR 0.74, p=0.02) at study entry.
However, there was no association of MBL deficie(wd.5 pg/ml) MBL2 haplo- or genotypes with
IAC.

Conclusion: Lectin pathway protein levels aiMBL2 genotype investigated in this study were not

associated with heawgandida colonization or IAC in a cohort of high-risk IClapents.



Introduction:

Invasive candidiasis is a frequent complicatioerafécurrent gastrointestinal tract (GIT) perfayator
acute necrotizing pancreatitis with significant tmdity and a mortality of up to 50% in intensiverea
unit (ICU) patients(1, 2). It includes candidemiathwvor without deep-seated infection and intra-
abdominal candidiasis (IAC) with negative bloodtatgs, the latter being responsible for the majorit
of cases in high-risk surgical ICU patients(2, Broad-spectrum antibiotic treatment favors
proliferation and colonization of body sites Ggndida species (spp.), and disruption of natural barriers
(GIT perforation, anastomostic leaks, intravascualatheters) enables their translocation into tissue
and the bloodstream(4). Apart from clinical riskcttars, host innate immunity including pattern
recognition receptors (PRR) seems to influenceittkeof colonization and infection witGandida spp
(5-7).

The lectin pathway of complement is activated ahligrding of one or more of the soluble PRRs
mannose-binding lectin (MBL), collectin liver 1 (€ll) and ficolins (ficolin (FCN)-1, -2, and -3) to
carbohydrate patterns, acetyl groups or immunodgioba (IgM) bound to antigens on pathogens and
dying cells, with subsequent activation of MBL-adated serine protease (MASP)-1 and -2 and
assembly of the C3 convertase(8). Inter-individeedum concentrations of these PRR and proteases
vary to a considerable degree with the greatesiluision observed in MBL levels (from undetectable
to about 10 pug/mL)(9). Well-characterized exon anoimoter polymorphisms in théBL2 gene on
chromosome 10 are responsible for the remarkablatian in serum MBL levels(10). Consequently,
low MBL levels may be observed in approximatelyhad of the population worldwide(10). For the
ficolins and MASPs a number of major polymorphish@/e been described with a much weaker
genotypic/phenotypic relationship compared with MB1-13).

MBL has been shown to bind tGandida albicans augmenting complement activation(14) and

facilitating phagocytosis(15)n vitro. In addition, intravenous administration of MBLcreased



survival in a mouse model of disseminated candsl{a§). However, human studies have yielded
conflicting results in patients with invasive cathidsis(17, 18), and a recent genome-wide assogiatio
study did not identifyMBL2 polymorphisms as genetic risk factors for candidéi®). Whereas
ficolins seem to influence infections wisispergillus fumigatus(20, 21), data are lacking with regard to
Candida infections.

CL-L1 belong to a novel group of pattern recogmitraolecules comprising collectin-11 (CL-K1), CL-
P1 and CL-L1(22), which are capable of activatihg tectin pathway of complement(23). As the
collectins have been shown to bind to different roocganisms includingC. albicans(24) and
altered/exposed structures in the body, this nesugrof PRR may also play a role in inflammatory
conditions.

Hence, this study was designed to comprehensivedess the influence of MBL and other lectin
pathway proteins on the predispositionGandida colonization and IAC in a prospective cohort of

high-risk surgical ICU patients.



Patients and methods:

Participants:

This analysis was conducted as part of the obsenat FUNGINOS cohort study in two Swiss

University hospital ICUs(25). Consecutive, >18 geald surgical ICU patients with recurrent GIT

perforation or acute necrotizing pancreatitis neteiving antifungal agents were included and
prospectively studied until 2 weeks after ICU dege. A complete description of the study including
information about clinical workup, recorded clinie@ariables, microbiological sampling and treatment
has been reported previously(25). Blood samplegédoetic testing and determination of protein Isvel

were drawn at study inclusion. During the studyigebrat least three of five nonsterile sites (mouth
urine, stool, skin, respiratory tract) were screetvace weekly for colonization witCandida spp. and

colonization was graded as weak, moderate, or haesgrding to semiquantitative cultures.

Ethics statement:
The FUNGINOS study including this analysis had bapproved by institutional ethical committees,

and all participants or their legal representatiyage written informed consent for the study.

Definition of endpoints:

The corrected colonization index (CCIl) was devetbps a prediction rule to differentiate between
colonization and invasive infection in surgicalipats(26). It is the product of the colonizatiomlex
(calculated as number of colonized sites dividedh®ynumber of cultured sites) and the ratio of the
number of heavily colonized sites to the total nembf colonized sites, which was calculated at
inclusion and twice weekly during the study perioAl. threshold of >0.4 indicating “heavy”
colonization was used as endpoint as describedqusy(26).

Candidemia was defined as at least one positivedotalture withCandida spp.



Intra-abdominal candidiasis (IAC) was defined gsoaitive culture result from specimens obtained at
surgery showing either monomicrobial growth Gandida spp., growth of Candida spp. in a
polymicrobial abscess or moderate/heavy growthCaifdida spp. in polymicrobial peritonitis not
responding to appropriate antibacterial therapy(2hfifungal treatment was administered according
to international guidelines with a strong recomnaimh against administration of antifungal
prophylaxis regardless of presence/absen€&andiida colonization.

In addition, 30-day mortality and elevated B-B-glucan levels (defined as >80 pg/mL) at inclusio
and at diagnosis of IAC were analyzed as endpoints.

Association of lectin pathway proteins and SNPdhwite above mentioned endpoints was assessed
during a 4-week high-risk period after diagnosisreturrent GIT perforation or acute necrotizing
pancreatitis.

Patients with pre-emptive antifungal therapy wetgwed from the analysis of IAC only (n=18).

Determination of lectin protein serum levels:

Sera sampled at study inclusion were stored atG8@¥fore being analyzed in batch with duplicate
testing by two investigators blinded to any patidata. Quantification of MBL plasma levels was
performed using a mannan-binding enzyme-linked imosorbent assay as previously described (27,
28). Briefly, mannan-coated microtitre plates wer@ibated with samples at 1:25 and 1:100 dilutions
for 90 min at room temperature followed by detattod bound MBL with a biotinylated monoclonal
anti-MBL antibody (HYB 131-01, BioPorto Diagnostiddenmark). Moderate MBL deficiency was
defined as serum level < Qug/ml, and severe as < Quiy/ml, respectively(29).

Levels of ficolin-1, -2, -3 and MASP-2 were deteneul using commercially available ELISAs
(Hycult, the Netherlands). Levels of collectin live (CL-L1) were determined by using a sandwich-

type time-resolved immunofluorometric assay (TRIFM& described in detail previously(23).



After extraction of genomic DNA using a QIAcube rae (Qiagen, Switzerland), SMBL2 single-
nucleotide polymorphisms (SNPs) were genotypedr{llha Veracode genotyping platform (lllumina,
U.S.A.) or KASP system (LGC Genomics, U.S.A.) chose the basis of their remarkable impact on
MBL levels. Rs1800451 (A/C), rs1800450 (A/B), rsB@37 (A/D) denote SNPs in the exon 1 region,
whereas rs11003125 (H/L), rs7096206 (Y/X), rs709589/Q) are variants in theIBL2 promoter
region. MBL2 genotypes were classified as low (XA/YO, YO/YQOjtermediate (XA/XA, YA/YO) or
high (YA/YA, XA/YA) producing genotypes according published literature(30) with exon 1 variant
alleles collectively designated as O and the wyjsktallele as A, and the promoter and the wild-type
allele of rs7096206 designated as X and Y, respagtiMBL2 SNPs were analyzed separately and

combined as haplo- and genotype.

Satistical analysis:

We used the chi-square test for comparisons ofgodtzl variables and allele and haplo-/genotype
frequencies, and to check for Hardy-Weinberg elailim. Cox regression models (dominant model of
inheritance) were used to analyze the associatiocliical endpoints with lectin pathway protein
levels and SNPs during a 4-week high-risk periossatering the diagnosis of recurrent GIT
perforation or acute necrotizing pancreatitis as #arting date with censoring at death or ICU
discharge with and without adjustment for age, s@xd other relevant covariates. In addition,
differences in clinical endpoints according to ilegbathway protein levels were analyzed using the
Mann-Whitney U test (with reporting of median anterquartile range (IQR) due to the non-Gaussian
distribution of MBL levels) and the Student’s tttéwith reporting of mean and standard deviation
(SD) for all other proteins), respectively. All tegy was two-tailed. Haplotype and linkage
disequilibrium analysis was carried out with thelbaiew program (version 4.2). All other analyses

were  performed using SPSS  statistics,  version 17.06PSS Inc., USA).



Results:

Demographic and clinical characteristics:

The cohort consisted of 89 Caucasian patients &stinid two surgical ICUs and at high risk for 1AC,
68 with recurrent GIT perforation and 21 with acnéerotizing pancreatitis. Demographic and clinical
characteristics are outlined in Table 1. The mgjasf patients had multiple risk factors for inwaesi
candidiasis including presence of a central vencatheter, total parenteral nutrition and broad-
spectrum antibacterial therap@. albicans was the dominant pathogen isolated in the majarfty
yeast-positive abdominal cultures (n=23, 79%). Egh (20%) of patients received pre-emptive
therapy for suspected and 26 (29%) targeted thei@pgonfirmed invasive candidiasis. After four
weeks of follow-up, a CCI>0.4 and IAC was obseruedl2/89 (47%) and 27/71 (38%) of patients,

respectively, and 30-day mortality was 8%.

Association of lectin pathway protein levels with clinical endpoints:

Lectin pathway protein levels were successfullyedatned in 86/89 patients (sera not available in
three patients), the exception being CL-L1, whidswnly measured in 83/89 patients due to lack of
material. Overall, 28/86 (32.6%) and 11/86 (12.8%bients demonstrated moderate and severe MBL
deficiency, respectively. Neither serum levelsesitéd lectin pathway proteins nor moderate or sever
MBL deficiency were associated with the developmehtheavy Candida colonization (CCI>0.4)
(Table 2). Similar results were observed in patievito were diagnosed with IAC compared to patients
without IAC with the exception of lower MBL levelsyhich were associated with the risk of IAC in
time-dependent analysis only (Table 2). Howevas, difference was mainly driven by the presence of
very high MBL levels in the control group (Figurg Whereas there was no difference in the frequency
of moderate or severe MBL deficiency (andMBL2 SNPs, see below for details) in both groups. In
addition, lectin pathway protein levels were natcasated with elevated 14{8D-glucan levels (>80

pg/mL) at any time point or 30-day mortality (datat shown).



Including age, sex, disease severity and risk factfor invasive candidiasis as covariates in
multivariate Cox regression models did not sigaifity alter the observed univariate results (data n

shown).

Association of MBL2 SNPs with clinical endpoints:

Successful genotyping was achieved for 6 loci eaMiBL2 gene in 94 (rs11003125) - 100% of cases,
and allele frequencies at all positions were ineagrent with the predicted Hardy-Weinberg
equilibrium (p>0.05 for all analyses). Minor alleded haplotype frequencies of the study cohort were
in accordance with those reported in the litergBke32) (Table 3). As expected, median MBL levels
significantly correlated wittMBL2 genotypes (0.01 pg/ml (interquartile range (IQR).®6) for low
(XA/YO, YO/YO), 0.42 pg/ml (IQR 0.21-0.87) for immediate (XA/XA, YA/YO), and 2.69 pg/ml
(IQR 1.77-3.55) for high (YA/YA, XA/YA) producing/BL2 genotypes, p<0.001).

Frequencies oMBL2 exon 1 or promoter variant alleles and haplotygesnot differ significantly
between subjects with and without heavgndida colonization (Table 3) with the exception of the
exon 1 variant rs1800451 (A/C) in time dependeat\ais only (hazard ratio (HR) 3.85 (interquartile
range (IQR) 1.18-12.58), p=0.03; not significant ewh using Fisher's exact test, 3/42
heterozygous/homozygous subjects with he&andida colonization vs. 0/47, p=0.1). Similarly,
variant alleles and haplotypes were equally distat in patients with and without IAC (Table 3) hwit
the exception of the promoter variant rs709589D)Rhazard ratio 2.25 (IQR 1.05-4.80), p=0.04;
14/27 (52%) hetero- or homozygous subjects with 18C12/44 (27%), p=0.05, Fisher’s exact test). In
particular, there was no differenceMBL2 geno- or haplotypes according to the presencédsgrae

of IAC despite small differences in MBL levels imese groups (for details see above). This was also
the case for the association of variant allelelsapiotypes with elevated 1{8D-glucan levels and 30-

day mortality (data not shown).
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Discussion:

PRRs of the lectin pathway of complement have biegplicated in the pathogenesis of fungal
infections in several experimental models(14-16, 20). This is the first human study designed to
examine not only the role of MBL but also othertiegathway PRR and its associated protease
MASP-2 in the predisposition andida colonization and intra-abdominal candidiasis.

Despite convincing experimental data(14-16) wergittdemonstrate any association of lectin pathway
protein levels oMBL2 SNPs/haplotypes with the presence of he@amydida colonization or IAC in a
prospective cohort of well-characterized high-rsgkgical ICU patients. The notable exceptions are
weak associations of lower MBL levels and of thermpoter variant rs7095891 (P/Q) with IAC, and of
the exon 1 variant rs1800451 (A/C) with he&@andida colonization both in time dependent analysis
only, whose significance are limited in the contekimultiple comparisons investigated in this study
and a lack of association of MBL deficiency, oth@BL2 variant alleles and/BL2 low-producing
genotypes with IAC or heav@gandida colonization.

Previous studies have yielded conflicting resulithwegard to invasive candidiasis in surgical or
hematological patients. Van Till et al. investighte similar cohort of 88 patients at risk for IAC]1
MBL levels were significantly lower in patients WitAC (28/88) compared to patients without IAC,
and moderate MBL deficiency (<Oug/ml) was encountered more frequently in the IAGugr (71 vs.
42% compared with only 33% in our patients with JAChe fact, that blood samples were drawn
much earlier in the previous study (at first lapanay for perforation or GIT necrosis in the majprif
subjects) might partly explain the discrepant resshetween this and our study with regard to MBL
levels and presence of MBL deficiency in IAC patggras MBL levels are known to increase over time
as a consequence of a mild acute-phase reactiod433This assumption is underscored by a lack of
difference inMBL2 variant genotypes according to the presence of, l&@ neither MBL levels nor
genotypes were associated wi@hndida colonization similar to our results(17). In a sed¢study, 68

patients with candidemia were compared to bloododorand hospitalized patients with different
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degrees ofCandida colonization(18). Interestingly, MBL levels werdagmficantly higher in
candidemia patients as compared to the latter twapg, whereas MBL levels were not associated
with Candida colonization (in comparison to blood donors). @tey MBL levels were significantly
lower two days prior to the presenceGaindida spp. in the bloodstream highlighting the importance of
the sampling time for the interpretation of MBL & in these patients. In our cohort candidemia was
only detected in two patients, which might be edato early diagnosis and treatment or the more
frequent use of pre-emptive antifungal treatmeB{§d). Lastly,MBL2 variant alleles were similarly
distributed in adult leukemia patients with andhwiit chronic disseminated candidiasis in a third
study(35).

Given conflicting evidence from previous studiesd amegative results from our comprehensive
assessment of both MBL geno- and phenotype, MBbaity has a very limited effect in the context
of invasiveCandida infection in adults but further studies with agar patient population are desirable.
This is in contrast to vulvovaginal candidiasis,enda recent meta-analysis demonstrated an increase
risk in women harboring th®BL2 exon 1 codon 54 (A/B) variant(36). We can onlycspate that
other PRR (e.g. toll-like receptor 4(6)) includimgher lectin PRR (e.g. ficolin-2(37) or collectin-
11(24)) might partially compensate for MBL defiaignin the setting of invasiv€andida infection.
Supporting our hypothesis levels of at least owelifi and/or MASP-2 were above or close to the
median in every single patient with severe MBL dieficy in our study (data not shown).

Ficolins have been implicated in fungal infectiaesently(20, 21, 38), and ficolin-2 was shown to
recognize 1-3PB-D-glucan (the major components Glandida cell walls) leading to complement
activation(37) more than ten years ago. To our kedge, data on other ficolins and human studies
investigating their role inCandida infections are lacking. Similar to MBL we were nable to
demonstrate a role of ficolin-1, -2, -3, CL-L1 oiA8P-2 levels in the predisposition to he&andida
colonization or IAC in our cohort. In line, a re¢azenome-wide association study failed to identify

polymorphisms in lectin pathway PRR as risk fa¢borcandidemia(19). Larger cohorts are required to
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confirm our phenotypic findings including data attin PRR variant alleles not investigated in the
current study.

Our study has limitations including the lack of alan ficolin, CL-L1 and MASP-2 variant alleles in
the setting of invasiv€andida infection. In addition, the use of pre-emptiveifamgal treatment in
20% of patients in our study reduced the powetheranalysis of IAC and might have influenced our
results if those patients had been included inlAt& analysis. The significance of our observatien i
limited by the small sample size of the analyzetocband the multiple comparisons investigated.
Significant differences as described might be anckaresult in the setting of multiple statistical
analyses. Vice versa, it is possible that smafiedéhces in the presence of IAC or he&@andida
colonization according to lectin pathway proteineis or MBL2 SNPs may only be detectable in a
larger cohort of patients. In addition, our resultsnot necessarily exclude a potential associaifon
MBL and the lectin pathway with invasive candidgsiot caused by intraabdominal infection (e.g.
candidemia associated with the presence of intcaNas catheters or in the setting of hematologic

malignancies).

In conclusion, this study does not support an irtgrdrrole for MBL or other lectin pathway proteins
in the predisposition t€andida colonization or intra-abdominal infection in higisk surgical ICU

patients. Our present state of knowledge indic#tes possible effects of lectin pathway protein
abnormalities are likely overwhelmed by conventlonsks factors and/or more powerful SNPs in
other key immune genes or that a single lectinyayhprotein deficiency (such as MBL deficiency) is

compensated by other PRRs including lectin pathi®RRR in the setting of invasiv@andida infection.
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Tables

Table 1: Patient’s demographic and clinical characagristics

Characteristics (n=89)
Age in years, median (range) 61 (22-86)
Female sex, n (%) 30 (34)
Inclusion criteria, n (%)
Recurrent gastrointestinal perforation 68 (76)
Acute necrotizing pancreatitis 21 (24)
Primary diagnosis at ICU admission, n (%)
Intra-abdominal tumor 23 (26)
Intestinal ischemia 20 (22)
Acute necrotizing pancreatitis 20 (22)
Gastro-intestinal perforation 10 (11)
Gastro-intestinal bleeding 5 (6)
Ruptured aneurysm of abdominal aorta 4 (4)
Others 7 (8)
Clinical severity at inclusion
SAPS Il score, median (range) 51 (13-87)
APACHE Il score, median (range) 23 (5-37)
Severe sepsis or septic shock, n (%) 50 (56)
1
Mortality, n (%) 15 (17)
Duration of hospital stay in days, median (range) 44.5 (9-176)
Duration of ICU stay in days, median (range) 1343

Risk factors for Candida infection at inclusion



Central venous catheter 87 (98)

Proton pump inhibitors 86 (97)
Urinary catheter 86 (97)
Total parenteral nutrition 84 (94)
Antibacterial therapy 77 (87)
Invasive mechanical ventilation > 24h 61 (69)

Antifungal therapy

None 45 (51)
Pre-emptive therapy for suspected IAC 18 (20)
Therapy for documented infection 26 (29)

Abbreviations: IAC, intra-abdominal candidiasis;UCintensive-care unit; SAPS, Simplified Acute Pbisgy
Score; APACHE score, Acute Physiology and Chrorealth Evaluation score;

"Mortality was analysed during the high-risk periatil discharge from ICU



Table 2: Time-dependent analysis of lectin pathway proteirels according to the presence of heavy

Candida colonization or IAC

Variables

HeavyCandida colonization

(CCI>0.4, n=42/89)

IAC
(n=27/71§

HR (95% CI) P value HR (95% CI) P value

MBL serum level 0.84 (0.69-1.04) 0.1 0.74 (0.57-0.96)0.02

MBL < 0.5 pg/mL 1.18 (0.63-2.21) 0.6 0.89 (0.408).9 0.7

MBL < 0.1 pg/ml 1.15 (0.51-2.60) 0.7 0.71 (0.218).3 0.6
MASP-2 serum levels 1.33 (0.89-1.99) 0.2 0.73(0.41-1.32) 0.3
FCN-1 serum levels  0.64 (0.38-1.07) 0.1 0.75(0.42-1.36) 0.3
FCN-2 serum leves  1.03 (0.81-1.30) 0.8 0.81 (0.60-1.09) 0.2
FCN-3 serum levels  1.04 (0.95-1.13) 0.4 0.97 (0.87-1.07) 0.6
CL-L1 serum levefs  0.95 (0.71-1.27) 0.7 0.78 (0.56-1.09) 0.2

Time-dependent analysis (Cox regression) of clirkoapoints and lectin pathway proteins during4hgeek high-

risk period considering the diagnosis of recurigadtrointestinal perforation or acute necrotiziaggeatitis as the

starting date, with censoring at death or ICU disgh. HR>1 corresponds to an increased risk.

Abbreviations: Cl, confidence interval; CL-Lipllectin liver 1, FCN, ficolin; HR, hazard ratiMASP, mannose-

binding lectin-associated serine protease; MBL, moar-binding lectin; IAC, intra-abdominal candidsas

2Patients with pre-emptive antifungal therapy wededed from the analysis of IAC (n=18).

® per 1pg/mlincrease in lectin pathway protein serum Igvel

€ per 100 ng/ml increase in CL-L1 serum levels.
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Table 3: Time-dependent analysis MBL2 SNPs according to the presence of he2anydida colonization or IAC

Variables HeavyCandida colonization IAC
(CCI>0.4, n=42/89) (n=27/71%
MA/HF HR (95% CI) P value MA/HF HR (95% CI) P valu
MBL2 exon variants
rs1800451 (A/C) 0.02 3.85(1.18-12.58)  0.03 0.02 2.71 (0.64-11.59) 0.2
rs1800450 (A/B) 0.12 0.71 (0.33-1.53) 0.4 0.12 0.59 (0.206). 0.3
rs5030737 (A/D) 0.08 1.03 (0.43-2.45) 1 0.08 1.41 (0.49-3.10 0.5
MBL2 promoter varians
rs11003125 (H/L) 0.37 0.70 (0.38-1.31) 0.3 0.37 0.54 (0.257). 0.1
rs7096206 (Y/X) 0.22 1.58 (0.86-2.90) 0.1 0.23 1.43 (0.604. 0.4
rs7095891 (P/Q) 0.21 1.54 (0.84-2.82) 0.2 0.21 2.25 (1.GEOY. 0.04
MBL2 genotypes
High producing Reference Reference
Intermediate producing 1.08 (0.53-2.21) 0.8 1®B60-2.91) 0.8
Low producing 1.56 (0.69-3.55) 0.3 0.98 (0.3213.0 1.0
MBL2 haplotypes
HYPA 0.32 0.67 (0.35-1.27) 0.2 0.31 0.59 (0.26-1.36 0.2
LXPA 0.22 1.60 (0.90-2.84) 0.1 0.23 1.46 (0.73-2.95 0.3
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LYQA 0.20  1.25(0.69-2.27) 0.5 0.19  1.92(0.93-3.95 0.1

LYPB 0.12  0.64 (0.29-1.44) 0.3 0.13  0.52(0.16-1.68 0.3
HYPD 0.05  1.16 (0.50-2.71) 0.7 0.05  1.86(0.67-5.17 0.2
LYPA 0.05  0.89(0.25-3.17) 0.9 0.05  1.07(0.29-3.93 0.9

Time-dependent analysis (Cox regression, dominamteinof inheritance (wildtype vs. hetero- and hoygmus)) of clinical endpoints aldBL2 SNPs, haplo-
and genotypes proteins during the 4-week highestod considering the diagnosis of recurrent gastestinal perforation or acute necrotizing paattis as
the starting date, with censoring at death or |@G¢ttarge MBL2 genotypes were classified as low (XA/YO, YO/YQjtarmediate (XA/XA, YA/YO) or high
(YA/YA, XAJYA) with exon variant alleles collectivig designated as O and the wild-type gene as A tla@gromoter variant allele (rs7096206) and thie-wi
type gene designated as X and Y, respectively. HEorfiesponds to an increased risk.

Abbreviations: ClI, confidence interval; HR, hazaatio; MA/HF, minor allele and haplotype frequersiigespectively; MASP, mannose-binding lectin-
associated serine protease; MBL, mannose-bindetgnjeAC, intra-abdominal candidiasis.

2Patients with pre-emptive antifungal therapy wew@eded from the analysis of IAC (n=18).
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Figure legends:

Figure 1: Serum levels of lectin pathway proteins MBL (A)ARP-2 (B), ficolin-1 (C), ficolin-2

(D), ficolin-3 (E) and collectin liver 1 (F) in pants who developed IAC (n=27) during a 4-week high
risk period compared to patients without IAC (n=ddntrols). Data are reported as scatter-dot plots
and medians. Mann-Whitney-U- (MBL) or Student'e$tt(MASP-2, ficolin-1, -2, -3, collectin liver 1)
p values are indicated. Abbreviations: CL-L1, cdiile liver 1; MASP, mannose-binding lectin-

associated serine protease; MBL, mannose-bindoiom]dAC, intra-abdominal candidiasis
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