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Abstract

Background: IgA vasculitis (IgAV) is a small-vessel leucocylastic cutaneous vasculitis, often
associated with kidney and gastrointestinal (Ginmestations. Although predictive factors for
systemic involvement have been extensively stuthiethildren, there is paucity in the literature
regarding adult patients. Neutrophil-to-lymphocsa&o (NLR) is an inflammatory marker, used

to assess systemic inflammation in various diseases

Objective: We sought to evaluate whether NLR can be usedpfedicting renal and Gl

involvement in adult IgA vasculitis patients.

Methods: This was a retrospective review of adult patievite were diagnosed with IgAV at our

institution between 2004 and 2016.

Results: A total of 40 patients met our inclusion critedi#alf of the enrolled patients had clinical
symptoms suggestive of systemic involvement, ofcWwl6 (15%) had only renal, 3 (7.5%) had
only Gl and 11 (27.5%) had both renal and Gl ineahent. Pretreatment NLR was significantly
associated with renal and/or Gl manifestationshef disease (p<0.001). The optimal cut-off
value of NLR, for predicting systemic involvemenasv3.34, with a specificity of 95% and a
sensitivity of 85%. In addition, pretreatment NLRisvalso found to be significantly correlated

with the severity of the systemic manifestationgg#fV (p=0.022).

Conclusion: This study suggests that NLR is a potential indicéor prognosticating systemic

involvement in adult IgAV.
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Introduction

Immunoglobulin A vasculitis (IgAV), formerly knowras Henoch-Schonlein purpura, is an
immune complex-mediated small-vessel leucocytaclasitaneous vasculitis, characterized by
palpable purpura, arthralgia or arthritis, gastestinal (Gl) and renal involvemehit is often
regarded as a disease of childhood, but contrapppailar belief, it is not uncommon in aduts.
Although it is considered to be the same entitg, ¢hnical manifestations and disease course
differ greatly in these two age groups. Previouslisis have demonstrated that unlike in children,
adult patients develop systemic involvement moegdently, with a high risk of severe Gl
bleeding and chronic kidney dised$eThis highlights the importance and the need ofjpastic
markers that can help identify IgAV patients whee at risk of developing unfavorable
extracutaneous manifestations. While predictivetoisc have been extensively studied in

children, there is limited data on aduits.

Blood neutrophil-to-lymphocyte ratio (NLR) is anexpensive and easily obtainable laboratory
marker for quantifying systemic inflammation, whichs been used to predict clinical outcomes
in patients with various internal malignancies,diavascular disease and liver cirrhds. As
this ratio integrates information on two immunehpedys, it may provide a predictive ability that
outweighs other inflammatory parameters. The airtiisfstudy was to evaluate the utility of this

ratio in predicting renal and Gl involvement in #dgAV patients.
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Patients and methods

Patients

A retrospective review of adult patients diagnoati IgAV between January 2004 and January
2016 was performed. In accordance with the studieri used by Takeuchi et Hl.and
Poterucha et al* patients needed to have palpable purpura consisiiéh the disease, skin
biopsy specimen showing leucocytoclastic vascutitidight microscopy and IgA deposition on

direct immunofluorescence.

Patients were excluded if they had an immunologimarbidity, coexisting internal malignancy,
hematological disorder, cryoglobulinemia or anyociic renal or Gl diseases. Additionally,
patients who experienced hematochezia, melenamateenesis two days before or after blood
sampling, were also excluded owing to the possybdf neutrophilia being the secondary effect

of an acute hemorrhage.
The study was approved by the local ethics reviemruittee.
Data collection

We analyzed the medical records and registeretbtlosving: gender, age, duration of symptoms
before blood sampling, clinical symptoms, resuftéaboratory testing and initial treatment. The
laboratory test results included C-reactive pro(€RP), erythrocyte sedimentation rate (ESR),
white blood cell count (WBC), neutrophil and lympglyte counts, hematological parameters,
urine and stool examinations. NLR was calculatesedaon the initial complete blood count test,
by dividing the neutrophil count with the lymphoeytount. By reviewing the ambulatory
records, we also registered any subsequent ren@l @ymptoms following initial remission.

Patients were followed from baseline visit untddoof follow-up or death.
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Assessment of gastrointestinal and renal involvement

We defined GI involvement as clinical signs of hémshezia, melena or hematemesis; or a
positive test result for fecal hemoglobin. Renaloirement was determined through hematuria
(>5 red blood cells per high-power microscopicdigl a centrifuged specimen; in the absence of
concurrent urinary tract infections, urolithiasisdaanticoagulant therapy) or proteinuria (>150

mg/24h), or presence of predominant mesangial kggodition on the renal biopsy specimen.

Statistical analysis

The normality of distribution was analyzed using tBhapiro-Wilk test and parametric or non-
parametric statistical tests were used accordir@uantitative variables are displayed as mean *
standard deviation (SD) or with median and intertjgarange (IQR). Continuous variables were
compared using one-way analysis of variance or k&dgvallis test for multiple groups and
independent sample t-test or Mann-Whitney U testdioal groups. Categorical features are
summarized with frequency count, percentage ane@ wempared using Fisher’'s exact test. The
intercorrelations between parameters were examinsthg Spearman’s rank correlation
coefficient test. A receiver operating characteriROC) curve was performed to examine the
prognostic utility of NLR and to identify the optah cut-off value. Statistical analyses were
performed using the Statistical Package for Sdg@énce version 22 (SPSS Inc., Chicago, IL,
USA) for Windows. All tests were two-tailed and Bhwes of less than 0.05 were considered

statistically significant.
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Results

Basic characteristics of the study sample

Forty adult patients with IgAV who met the inclusicriteria were identified. The median age
was 61 years (range 19-82 years). The cohort ied@3 (57.5%) females and 17 (42.5%) males.
Half of the patients had clinical symptoms suggestif GI and/or renal involvement, of which 6
(15%) had only renal, 3 (7.5%) had only Gl and 27.%%) had both renal and GI involvement.
Because the presence or absence of arthritis ahchlgia was only recorded in 23 (57.5%)
patients out of the enrolled 40 cases, we havénchtded this data in the statistical analy3ise
median time between the appearance of cutaneousteyms and initial blood analysis was 9.5
days (IQR 5-14 days). Patients received initiaatiteent after blood sampling and in all cases
either corticosteroid monotherapy or a combinatmn corticosteroid and antibiotics were
employed. Based on the severity of the subsequdatigloped renal and Gl symptoms, therapies

were altered accordingly at the discretion of th&aan.

Clinical features

As NLR represents an inflammatory response, we aisduded other routinely used
inflammatory markers for comparison. Spearman tatioe analysis indicated a significant
correlation of NLR with CRPpE0.482; p=0.002), ESRy$0.37; p=0.019) and WB(}€0.469;
p=0.002), however no significant correlation wasearled with the duration of symptoms before
blood sampling ¢=-0.269; p=0.094) or patient age=0.282; p=0.078). To further exclude the
possibility of an acute hemorrhage having an eftattNLR, we compared the hematological
laboratory values of the enrolled patients basedhmir organ involvements, which did not

indicate a significant difference between the gso(iable 1).
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When stratifying patients based on their renal #id manifestations and comparing the
inflammatory laboratory parameters, there were natissically significant differences,
irrespective of which organ involvement the patenad (Table 2). Intriguingly, CRP was quite
low in those with only Gl involvement, which may Bee to the small number of patients in this
group and their mild clinical manifestations of MAThese three patients did not have extensive
cutaneous symptoms and only displayed fecal herboglpositivity without any macroscopic

bleeding of the Gl tract.

Because there were no statistically significantfedégnces in the hematological and the
inflammatory values following patient stratificatiovith regards to their organ involvements, the

enrolled cases were divided into two groups.

While group 1 included patients who only had cutarsesymptoms, group 2 consisted of patients
who developed Gl and/or renal manifestations ofMg# addition to the cutaneous symptoms.
The demographic and clinical characteristics of¢hvo groups are detailed in Table 3. Of the
registered inflammatory markers, CRP (p=0.002) bR (p<0.001) were significantly higher in
group 2, whereas the other laboratory parametges,gender and the duration of symptoms were

not statistically associated with systemic involesin

Six (30%) patients in group 2 displayed Gl invohesrh with the presence of macroscopic
bleeding, whereas eight (40%) only had fecal heotoglpositivity without a clinically apparent
hemorrhage. In cases where gross blood was obsearedendoscopic examination was

performed, which showed IgAV compatible macroscapiage in all of these patients.

With regards to renal symptoms, proteinuria wageguent finding among those with a systemic

involvement (n=15; 75%), however none of the pasieteveloped nephrotic syndrome. In two
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patients, renal involvement progressed into endestanal disease, 11 and 14 days following
initial blood analysis. A kidney biopsy was perfaunin both cases, which confirmed the
association with IgAV. Additionally, these two inttiuals also developed severe Gl bleeding,
the former with intussusception and the latter vpénforation as a secondary complication, both

requiring surgical intervention.

Receiver operating characteristic curves of NLR versus other inflammatory markers

ROC curves of NLR and other inflammatory markerseiation to the systemic involvement are
depicted in Figure 1. The area under the curve (AfOENLR, CRP, ESR and WBC was 0.892
(95% CI: 0.785-1; p<0.001), 0.779 (95% CI: 0.63922; p=0.003), 0.669 (95% CI: 0.498-
0.839; p=0.068) and 0.637 (95% CI 0.462-0.813; @89), respectively. Of the considered
laboratory data, NLR provided the strongest diagooslue, as indicated by the highest AUC
value. The optimal cut-off value of NLR for predig systemic involvement was 3.34, with a

specificity of 95% and a sensitivity of 85%.

NLR and disease severity

We further looked at the correlation of NLR andedise severity in patients with renal and/or Gl
involvement. For this, we have constructed a sinfp®int scoring system based on the clinical
manifestations and course of the disease, obsamwedg our enrolled cases. Patients received 1
point for each of the following features: hematuriaoteinuria, renal impairment, fecal
hemoglobin positivity, macroscopic bleeding frone 81 tract, the necessity of intensive care /
surgery / dialysis or blood transfusion and de&tbR was found to be significantly correlated

with the disease severity scope0.51; p=0.022) (Figure 2).
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Discussion

Although IgAV is often a self-limiting and benigmsdase in children, severe complications may
occur in adults, including renal impairment andaes Gl bleeding requiring intensive care or
surgery>*® A number of studies have been conducted with iimeta correlate various clinical
features with systemic involvement in adults, sastdirect immunofluorescence findings of skin
biopsy specimens and skin lesion distribution, giouthe results are dissentitigi**®
Additionally, endoscopic features of Gl lesions dnstopathological findings of renal biopsies
have also been studied, however these modalitieca@ase serious complications and may be
contraindicated in certain cases® Therefore, in order to gain more prognostic infation, we
examined the utility of a noninvasive and easilyaotable cost-effective laboratory parameter.
To our knowledge this is the first biopsy-provese&ontrol study to investigate the predictive

value of NLR for systemic involvement in adult IgAdatients.

Half of the patients included in our study develdpenal and/or Gl involvement, of which the
majority concurrently had both organs affected. dncordance with this finding, other studies
have also noted high incidence of simultaneous! mmé G| manifestations in adult IgAY:* It
should be mentioned however, that some researcheatd not confirm this finding, which may
be related to the varying criteria employed forimiafy systemic involvemertt:*® Male gender
has also been previously described as a poor pstignimdicator for systemic involvement,

however our results did not reach statistical $igance®*°

When stratifying patients based on their renal @hdnhvolvement and comparing the registered
laboratory results, there were no significant ddfeces in the hematological and the
inflammatory laboratory values, which implies tiNltR and the other inflammatory markers are

not organ specific prognostic indicators and tle&wvated values were not the secondary effect of
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a severe bleeding. Consequently, the high NLR e@ksein our study, is therefore likely to be the

result of an inflammatory response.

Our results demonstrated that out of all the cared inflammatory parameters, NLR had the
strongest diagnostic value. The optimal cut-offnpdor predicting systemic involvement was

3.34 with a specificity of 95% and a sensitivity 85%. Additionally, we also found that

pretreatment NLR values significantly correlatedhvithe severity of the disease in patients who
developed systemic involvement. It is importantntie however, that when constructing the
scoring system used to evaluate this correlatiooumnstudy, we only considered the presence or
absence of certain clinical manifestations, rattltein assessing the extent of renal or Gl

symptoms on a spectrum.

Progression to end stage renal disease was obserre® individuals. Compared to children,
adult IgAV patients are more likely to present wétldelayed renal involvement, often requiring
close monitoring and diligent testing for even w@p6t months following the onset of IgAV,
despite favorable initial laboratory resuitswhile delayed renal involvement was not observed
in any of our cases, it should be noted that 2@eptst (10 individuals from group 1 and 10
individuals from group 2) did not have a follow-time period of at least 6 months. Although
one of the patients with a lower NLR than the diitvalue identified in our study developed
renal manifestations of IgAV (microscopic hematuaiad proteinuria) during his admission, he

remained asymptomatic throughout the follow-up tpeeod (9 years).

More than a third of our patients had Gl involvememhich is in accordance with previous
reports>* In most cases, the symptoms consisted of colickgiominal pain with fecal
hemoglobin positivity, however some patients depetb macroscopic bleeding. Severe

complications, such as intussusception and perboratere also observed in two cases, the latter
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resulting in a fatal outcome. None of the patientsur cohort with a lower NLR value than 3.34
displayed any clinical signs suggestive of Gl imeshent, during their admission and follow-up,
which further highlights the prognostic value of RILAlthough a recent study demonstrated the
applicability of this ratio with regards to Gl bbiag in adult patients with cutaneous vasculitis,
the employed criteria for the diagnosis of IgAV dibt include skin histopathology
examinatiorf> In consideration of the probable clinical overlégtween hypersensitivity
vasculitis and IgAV, differentiating between thée® entities is imperative when assessing and
predicting renal or GI involvemeft.Consequently, the clinical significance of thegemce or
absence of IgA deposition found by direct immunofescence of the cutaneous biopsy

specimen should not be overlooked, as it enhaheediagnostic specificity?**°

The significance of our findings is limited by thefrospective nature of this study and its single-
center sample size. Nevertheless, as our selectvas based on both clinical and

histopathological findings, with the exclusion cdtients with other background diseases, we
believe our data represent accurate observatioasyek prospective multi-center studies are

required to validate our findings and to estabdigienerally acceptable cut-off value of this ratio.

In conclusion, our results suggest that NLR is &eiptial prognostic marker for systemic
involvement in adult IgAV and can be used to idgnfpatients at risk of developing
extracutaneous manifestations. In addition, we d&mod that increased pretreatment NLR
correlated with the severity of the systemic inewshent. Whether this ratio may permit the

design of prospective therapeutic studies, rentaihe determined.



12

Table 1. Hematological laboratory values of enrolled paserbased on their organ

involvements.

Variable Renal Gl involvement | Renal and Gl Norenal or GI | P-value®

involvement (n=3) involvement involvement
(n=6) (n=11) (n=20)

Hemoglobin 128.5-26.8 144 # 19.6 127.6-20.3 133t 19 0.483
(g/dl), mean =+
SD
Hematocrit 0.38+0.1 0.42+ 0.1 0.38 0.1 0.3%+ 0.1 0.628
(L/L), mean = SD
Erythrocyte 4.39+ 0.9 4.74+ 0.49 4.26+ 0.49 4.45 0.53 0.591
count (x1671),
mean = SD
Platelet count 278.5+ 61.9| 240.7+20.9 306.# 132.8 282.%71.9 0.558

(x10”/), mean +
SD

®Continuous variables were compared using the Ki-Wallis test
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Table 2. Inflammatory laboratory values of patiewith systemic manifestatiorbased on their orge

involvements.
Variable Renal involvement | Gl involvement Renal and Gl P-value®
(n=6) (n=3) involvement
(n=11)

CRP (mg/l), mean £ S 85.3 +48.; 13+12. 105 +93.¢ 0.051
ESR (mm/h), mean * £ 59.2+ 447 24.3+ 20.¢ 50+ 28.¢ 0.234
WBC (x1C/), mean + SI 9.3+2.E 11+2.¢€ 12.1+5.4 0.63E
NLR, mean = Sl 4.2+1.7 54+1F 7.4+ 3.4 0.057

CRP, C-reactive protein; ESR, erythrocyte sedimentatide; i@al, gastrointestinal; NLR neutrophil

lymphocyte rate; WBC, white blood cell count;

%Continuous variables were compared using the Kiuakalis test.
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Table 3. Demographics and clinical findings of patients witspect ttheir systemic involveme..

Variable Group 1 Group 2 P-value®
(n=20) (n=20)
Age; years, mean £ £ 56 + 2( 60 + 16.: 0.49¢
Gender, n (% 0.05¢
Femal 13 (65 6 (30
Male 7 (35 14 (70
Duration of symptor; days,median (IQR 11 (+-15.3 7.5 (¢12.5 0.081
CRF (mg/l), median (IQR 13.1 (7.-48.9 68.2 (25.-124.3 0.002
ESK (mm/h}, median (IQR 22 (1(-34.3 43.5 (21.-79.3 0.06¢
WBC (x10%1), median (IQR 8.2 (6.¢12) 10.9 (8.-12.3 0.142
NLR, median (IQR 2.6 (1.6-3) 5.9 (4.-7.1) <0.001
Follow-up; months, mdiar (IQR) 6.8 (3.5-24.9 5.3 (2.-19.1
End stage renal disease, n 0(0) 2 (10
Death, n (% 0(0) 1(5

CRP, C-reactive protein; ESR, erythrocyte sedimentatide; IQR, interquartile rang NLR,

neutrophil-to-lymphocyte rate; WBC, white bloodlasunt;
®Fisher’s exact test was used to compare categaaciibles. Student’s t-test was used to compage
and Mann-Whitney U test was used to compare thatidur of symptoms and laboratory values.

ag
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1 Figure 1. Receiver operating characteristic curves for mteaty the development of renal and/or
2 gastrointestinal involvement.
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CRP, C-reactive protein; ESR, erythrocyte sedintamtarate; NLR neutrophil-to-lymphocyte rate;
WBC, white blood cell;

0 ()] v b



1
2

o b~ W

16

Figure 2. Correlation between pretreatment neutrophil-togiocyte ratio and disease severity

Score.

Score point(s)

IS

w

p =051
P =0.022
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Neutrophil-to-lymphocyte ratio

The Spearman correlation test was used, givingdleé#icientp, with P-value < 0.05 being
significant.
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