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Abstract
Objective:  Henoch---Schönlein  purpura  is  a  systemic  vasculitis  that  mainly  occurs  in  children.
Renal impairment  is  a  major  complication  of  Henoch---Schönlein  purpura,  but  there  is  no  estab-
lished predictive  marker  for  renal  involvement.  Thus,  in  this  study,  we  investigated  the  risk
factors for  renal  involvement  in  children  with  Henoch---Schönlein  purpura.
Method:  The  medical  records  of  children  newly  diagnosed  as  having  Henoch---Schönlein  pur-
pura between  2005  and  2020  were  reviewed  retrospectively.  Selected  laboratory  data  were
recorded before  treatment  initiation.  The  date  and  the  age  at  diagnosis;  sex;  and  the  presence
of arthralgia,  gastrointestinal  and  renal  involvement  were  obtained  retrospectively.
Results:  This  study  included  a  total  of  186  patients  with  Henoch---Schönlein  purpura.  Among
them, 36.0%  had  renal  involvement;  28.4%  had  only  microscopic  hematuria,  53.7%  had  non-
nephrotic range  proteinuria,  and  17.9%  had  nephrotic-range  proteinuria  during  follow-up.  The
mean age  was  higher  (p  =  0.016)  and  female  sex  was  predominant  (p  =  0.001)  in  patients  with
renal involvement  than  in  those  without  renal  involvement.  Blood  neutrophil/lymphocyte  ratio
(p =  0.002)  and  platelet/lymphocyte  ratio  (p  =  0.002)  were  significantly  higher  than  that  of  the
patients  without  renal  involvement.  No  statistically  significant  differences  were  observed  in
the hemoglobin  concentration,  platelet  count,  presence  of  arthralgia,  and  gastrointestinal
involvement  between  patients  with  and  without  renal  involvement.  Logistic  regression  anal-
ysis revealed  female  sex  (odd  ratio  =  3.213)  and  neutrophil/lymphocyte  ratio  (odd  ratio  =  1.329)
as risk  factors  for  renal  involvement.
Conclusions:  Female  sex  and  high  neutrophil/lymphocyte  ratio  were  risk  factors  for  renal
involvement  in  Henoch---Schönlein  purpura.
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Table  1  Clinical  manifestations  of  patients  with
Henoch---Schönlein  purpura.

Variable  n  %

Palpable  purpura Negative  0  0.0
Positive  186  100.0

Arthralgia Negative  76  40.9
Positive  110  59.1

GI involvement Negative  111  59.7
Positive 75  40.3

Renal involvement Negative  119  64.0
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enoch---Schönlein  purpura  (HSP)  is  a  systemic  small-vessel
asculitis  that  mainly  occurs  in  children.1 It  mainly  affects
he  skin,  joints,  gastrointestinal  (GI)  tract  and  kidneys,  and
he  severity  of  renal  involvement  determines  the  long-term
rognosis.2,3 Approximately  30---50%  of  HSP  patients  show
ymptoms  of  renal  involvement.  These  symptoms  are  gen-
rally  mild,  but  some  patients  present  nephrotic  syndrome
r  renal  failure.4 Whereas  other  organ  involvement  in  HSP
s  usually  benign  and  self-limited,  HSP  nephritis  (HSPN)  can
ead  to  chronic  renal  disease  and  end-stage  renal  disease.4,5

owever,  the  predictive  factors  for  renal  involvement  or
rogression  of  renal  disease  in  children  with  HSP  are  poorly
nown.

Values  from  routinely  performed  laboratory  tests  have
een  investigated  as  useful  biomarkers  in  patients  with  sys-
emic  vasculitis  to  practically  predict  and  prevent  morbidi-
ies  and  complications.6---8 Several  recent  studies  proposed
ematologic  indices  for  predicting  organ  involvement  in  chil-
ren  with  HSP.  The  relationships  between  organ  involvement
nd  laboratory  indices  such  as  leukocytosis,  lymphocytope-
ia,  thrombocytopenia,  high  neutrophil/lymphocyte  ratio
NLR),  and  high  platelet/lymphocyte  ratio  (PLR)  have  been
eported.9---12 However,  there  is  still  no  canonical  laboratory
iomarker  to  predict  organ  involvement  in  HSP.  Thus,  the
resent  study  investigated  the  clinical  features  of  HSP  with
r  without  renal  involvement  and  examined  the  usefulness
f  laboratory  markers  for  predicting  renal  involvement.

ethods

tudy  design  and  patient  selection

etween  June  2005  and  July  2020,  we  retrospectively
eviewed  the  cases  of  288  children  diagnosed  as  hav-
ng  HSP.  According  to  the  European  League  against
heumatism/Paediatric  Rheumatology  European  Society
EULAR/PRES)  criteria  for  HSP,  HSP  was  defined  as  palpa-
le  purpura  (without  thrombocytopenia  and  coagulopathy)
nd  the  presence  of  at  least  one  of  the  following:  (i)
bdominal  pain  (acute,  diffuse  or  colicky);  (ii)  predomi-
ant  immunoglobulin  A  deposition  in  the  biopsy  of  affected
issue;  (iii)  arthritis  or  arthralgia;  and  (iv)  renal  involve-
ent  (hematuria  or  proteinuria).13 Patients  with  underlying
isease,  medication  use  before  blood  sampling,  missing  lab-
ratory  data,  renal  involvement  at  the  time  of  HSP  diagnosis
ere  excluded  from  the  study.  Of  the  288  HSP  patients,  186
ho  met  the  inclusion  and  exclusion  criteria  were  enrolled

n  the  study.  We  classified  these  patients  into  two  groups
ccording  to  renal  involvement  (Fig.  S1).  The  patients’  medi-
al  records  were  reviewed  for  demographic  data,  clinical
ymptoms,  and  laboratory  findings.  This  study  was  approved
y  the  institutional  review  board  and  followed  the  principles
f  the  Declaration  of  Helsinki.
nvestigation  and  definitions

he  following  laboratory  data  were  recorded  before  treat-
ent  initiation:  white  blood  cell  (WBC),  neutrophil,  and
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Positive 67  36.0

ymphocytes  count;  hemoglobin  concentration;  red  cell
istribution  width  (RDW);  platelet  count  (Plt)  and  mean
latelet  volume  (MPV);  C-reactive  protein  (CRP),  creatinine
oncentrations;  and  urinalysis  results.  NLR  and  PLR  were  cal-
ulated  using  these  data.  Data  on  the  age  at  diagnosis;  sex;
nd  presence  of  arthritis  or  arthralgia,  GI  involvement,  and
enal  involvement  were  obtained  retrospectively.

Arthralgia  was  defined  as  limited  movement  in  the  joint
r  painful  periarticular  soft-tissue  edema.  GI  involvement
as  defined  as  abdominal  pain,  vomiting,  or  GI  bleeding,

uch  as  hematochezia,  melena,  hematemesis,  or  occult
lood  in  the  stool.  Renal  involvement  was  defined  as  follows:
i)  hematuria  (>5  red  blood  cells  per  high-power  micro-
copic  field  or  ≥2+  on  dipstick),  (ii)  proteinuria  (protein
oncentration  in  spot  urine  ≥30  mg/dL  or  spot  urine  pro-
ein/creatinine  ratio  [PCR]  >0.5  in  children  <2  years  of  age
nd  >0.2  in  children  ≥2  years  of  age).  Nephrotic-range  pro-
einuria  was  defined  as  a  spot  urine  PCR  >  2.0  (1).

tatistical  analysis

uantitative  variables  are  expressed  as  mean  ±  standard
eviation  and  categorical  variables  as  absolute  and  rel-
tive  frequencies.  Continuous  data  were  analyzed  using
tudent’s  t-test,  and  categorical  data  were  analyzed  using
earson’s  chi-squared  test.  Logistic  regression  analysis  was
sed  to  identify  the  risk  factors  for  the  presence  of  renal
nvolvement  in  HSP  patients.  p-Values  <  0.05  were  consid-
red  statistically  significant.  All  statistical  analyses  were
erformed  using  IBM  SPSS  Statistics  for  Windows,  version
3.0  (IBM  Corp.,  Armonk,  NY).

esults

his  study  included  a  total  of  186  children  with  HSP:  95  were
ale;  91  were  female.  The  mean  age  of  the  HSP  patients  was

.6  ±  2.9  years  (range  1.5---16.5  years)  but  most  of  the  cases
ccurred  in  those  aged  2---12  years.  Among  these  patients,
86  (100.0%)  had  palpable  purpura,  110  (59.1%)  had  arthral-
ia,  75  (40.3%)  had  GI  involvement,  and  67  (36.0%)  had  renal
nvolvement  (Table  1).

Among  the  67  patients  with  renal  involvement,  19  (28.4%)

ad  isolated  hematuria,  36  (53.7%)  had  non-nephrotic  pro-
einuria,  and  12  (17.9%)  had  nephrotic-range  proteinuria
uring  follow-up.  The  mean  age  was  higher  (7.3  ±  2.9  vs.
.2  ±  3.0  years,  p  =  0.016)  and  the  female  sex  was  predom-
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Table  2  Comparisons  of  demographic  characteristics  and  laboratory  parameters  between  patients  with  and  without  renal
involvement.

Variable  Renal  involvement  (-)  (n  =  119)  Renal  involvement  (+)  (n  =  67)  p-Value

Age  (years) 6.2  ±  3.0 7.3  ±  2.9 0.016
Gender (Male/Female)  72/47  23/44  0.001
Hematological  indices
WBC  (×103/�L)  11.1  ±  3.5  11.5  ±  4.9  0.545
Neutrophils  (×103/�L)  6.8  ±  3.0  7.9  ±  4.6  0.056
Lymphocytes  (×103/�L)  3.4  ±  1.5  2.7  ±  1.3  0.001
NLR 2.4  ±  1.6  3.6  ±  2.7  0.002
Platelet (×103/�L)  345.3  ±  83.6  336.3  ±  77.4  0.481
PLR 117.6  ±  49.9 145.4  ±  62.0 0.002
MPV (fL) 8.5  ±  1.1 8.4  ±  1.1 0.858
MPV/Plt 0.03  ±  0.01  0.03  ±  0.01  0.661
Hemoglobin  (g/dL)  12.8  ±  1.0  13.2  ±  1.1  0.059
RDW (%)  12.8  ±  0.7  12.9  ±  1.2  0.353
CRP (mg/dL)  1.2  ±  1.4  1.5  ±  2.4  0.268
Creatinine (mg/dL) 0.4  ±  0.1  0.4  ±  0.1  0.695
Clinical symptoms

GI involvement 45  (37.8%) 30  (44.8%)  0.201
Arthralgia 53  (44.5%)  57  (85.1%)  0.076

CRP, C-reactive protein; MPV, mean platelet volume; NLR, blood neutrophil-to-lymphocyte ratio; PLR, blood platelet-to-lymphocyte
ratio; Plt, platelet; RDW, red cell distribution width; WBC, white blood cell.
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Figure  1  Age  and  sex  from  the  onset  of  renal  involve

nant  (p  =  0.001)  among  patients  with  renal  involvement
han  those  without  renal  involvement  (Table  2).  Further,  we
evealed  that  male  patients  with  renal  involvement  were
revalent  between  5-8  years  of  age,  and  female  patients
ith  renal  involvement  were  prevalent  between  4-10  years
f  age  (Fig.  1).

The  lymphocyte  count  was  significantly  lower  (p  =  0.001),
nd  the  NLR  (p  =  0.002)  and  PLR  (p  =  0.002)  were  significan-
ly  higher  in  patients  with  renal  involvement  than  in  those
ithout  renal  involvement.  No  statistically  significant  dif-

erences  were  observed  in  WBC,  neutrophil,  hemoglobin
oncentration  and  Plt  counts;  MPV,  MPV/Plt,  and  RDW;  and

RP,  creatinine  levels  between  patients  with  and  without
enal  involvement  (Table  2).  There  were  no  significant  dif-
erences  in  age,  sex,  and  laboratory  parameters  according
o  the  severity  of  renal  involvement  (data  not  shown).
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64
 in  pediatric  patients  with  Henoch---Schönlein  purpura.

Univariate  logistic  regression  analysis  revealed  that  age
t  diagnosis  (odds  ratio  [OR]  =  1.13,  p  =  0.020),  female  sex
OR  =  3.02,  p  =  0.001),  NLR  (OR  =  1.31,  p  =  0.001),  and  PLR
OR  =  1.01,  p  =  0.002)  were  significant  risk  factors  for  renal
nvolvement  in  children  with  HSP  (Table  3).  Multivariate
ogistic  regression  analysis  identified  female  sex  (OR  =  3.213,

 <  0.001)  and  NLR  (OR  =  1.329,  p  =  0.001)  as  significant  fac-
ors.

iscussion
e  retrospectively  reviewed  demographic  factors,  clinical
eatures,  and  laboratory  data  and  identified  the  risk  factors
or  renal  involvement  in  children  with  HSP.  Recent  studies
ave  reported  relationships  between  laboratory  and  clinical
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Table  3  Logistic  regression  analysis  of  risk  factors  for  renal  involvement  in  patients  with  Henoch---Schönlein  purpura.

Parameter  Univariate  Multivariate

OR  (95%  CI) p-Value  OR  (95%  CI)  p-Value

Age  (years)  1.13  (1.02---1.26)  0.020
Sex 3.02  (1.63−5.72)  0.001  3.213  (1.667---6.194)  <0.001
NLR 1.31  (1.12−1.56)  0.001  1.329  (1.119−1.578)  0.001
PLR 1.01  (1.00---1.02)  0.002
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CI, confidence interval; HSP, Henoch---Schönlein purpura; NLR, bloo
to-lymphocyte ratio.

ndings  and  the  occurrence  of  renal  involvement  in  HSP.  In
he  present  study,  we  identified  the  risk  factors  for  renal
nvolvement  in  pediatric  HSP.  Similar  to  previous  observa-
ions,  we  observed  that  a  high  NLR  was  a  risk  factor  for  renal
nvolvement  in  pediatric  HSP.  However,  sex  difference  as  a
isk  factor  for  renal  involvement  in  pediatric  HSP  showed
ifferent  results.

HSP  occurs  worldwide  and  mainly  affects  children
etween  3  and  10  years  of  age  in  up  to  90%  of  cases.1 The
stimated  incidence  of  HSP  is  14---20  per  100,000  children  per
ear,  and  it  is  more  common  in  males  more  than  in  females,
ith  a  male  to  female  ratio  of  1.2---1.8:1.  In  the  present

tudy,  similar  to  the  previous  reports,  the  mean  age  of  the
86  patients  was  6.6  years  (range  1.5---16.5  years),  and  the
ale/female  ratio  was  1.04.  Some  studies  have  reported

lder  age  as  a  risk  factor  associated  with  renal  involve-
ent  in  pediatric  HSP.14---16 Sano  et  al.17 concluded  that  age

lder  than  4 years  was  an  independent  risk  factor  for  renal
nvolvement,  while  Kaku  et  al.18 reported  that  age  over  7
ears  at  onset  was  associated  with  an  increased  risk  of  renal
nvolvement.  Our  results  also  showed  a  significantly  higher
ge  at  diagnosis  in  HSP  with  renal  involvement  compared  to
hat  in  patients  without  renal  involvement.  The  OR  for  renal
nvolvement  in  pediatric  HSP  increased  by  13%  for  every  1-
ear  increase  in  age  at  onset  in  this  study.  On  the  other
and,  unlike  previous  studies,  female  sex  is  also  a  significant
isk  factor  for  renal  involvement  in  children  with  HSP  in  this
tudy.  The  incidence  of  HSP  was  higher  in  male  patients,  con-
istent  with  previous  reports;  however,  renal  involvement
as  more  common  in  female  patients;  who  had  a  3.21-fold

ncreased  risk.  These  results  are  similar  to  those  reported
y  Kiliç  and  Demir;19 however,  other  studies  reported  HSPN
o  be  more  common  in  male  patients.14,16,20 Thus,  sex  differ-
nces  in  the  association  of  risk  factors  for  renal  involvement
n  pediatric  HSP  remain  controversial.

NLR  is  a  simple  and  stand-alone  method  for  evaluating
ystemic  inflammation.  Neutrophils  play  a  central  role  in  the
nnate  immune  response  and  lymphocytes  play  a  major  role
n  the  inflammatory  response.  Therefore,  a  high  NLR  indi-
ates  an  imbalance  of  the  inflammatory  response  and  may  be

 surrogate  marker  of  disease  severity  in  infectious  diseases.
everal  studies  reported  that  a  high  NLR  is  also  associated
ith  a  poor  prognosis  of  diseases;  such  as  rheumatoid  arthri-

is,  cancer,  and  ulcerative  colitis.11,21---23 Recent  studies  have
eported  that  high  neutrophil  counts  and  NLR  may  be  related

o  renal  involvement  and  are  useful  as  a  predictive  marker
f  renal  involvement  in  HSP  patients.9---11,24 Similar  to  previ-

a
r

64
trophil-to-lymphocyte ratio; OR, odds ratio; PLR, blood platelet-

us  studies,  the  present  study  also  identified  the  negative
mpact  of  a  high  NLR  in  HSP  with  renal  involvement.

Renal  impairment  is  the  most  serious  long-term  compli-
ation  of  HSP  and  the  severity  of  renal  involvement  affects
he  long-term  prognosis  of  HSP.1 Some  studies  have  reported
n  incidence  of  renal  involvement  of  up  to  30---50%  in
hildren  with  HSP  with  1---2%  of  them  experiencing  progres-
ion  to  end-stage  renal  disease.1,4 In  this  study,  67  (36.0%)
f  HSP  patients  had  renal  involvement,  a  rate  similar  to
hat  mentioned  above,  ranging  from  isolated  hematuria
o  nephrotic-range  proteinuria  during  follow-up.  Whereas
SP  nephritis  is  mostly  benign  and  self-limiting,  it  can
lso  lead  to  chronic  renal  disease.  In  this  study,  of  12
SP  patients  with  nephrotic-range  proteinuria,  7 had  com-
letely  resolved  proteinuria  during  follow-up.  But,  the  other

 patients  have  still  observed  proteinuria  during  follow-
p,  with  the  longest  follow-up  period  of  96  months,  and
here  were  no  patients  with  the  end-stage  renal  disease  yet.
lthough,  renal  involvement  should  be  closely  monitored.
enal  involvement  is  unpredictable  in  patients  at  the  indi-
idual  level;  hence  many  authors  have  investigated  its  risk
actors  and  possible  predictive  values  for  renal  involvement
n  HSP.  Clinical  symptoms  such  as  severe  GI  involvement,
ersistent  purpura,  and  relapse  have  been  suggested  as  the
isk  factors  for  renal  involvement  in  children  with  HSP.14,15,25

n  this  study,  the  clinical  symptoms  were  not  associated
ith  HSP  with  renal  involvement.  Various  laboratory  param-
ters  have  also  been  studied  as  predictive  markers  for  renal
nvolvement  in  HSP.11,12,14,24 Leukocyte,  lymphocyte,  and
latelet  counts,  NLR,  PLR,  MPV,  and  RDW  have  been  stud-
ed  for  their  associations  with  renal  involvement;  among
hese,  only  NLR  (p  =  0.001)  was  a  significant  risk  factor  in
he  present  study.

Our  study  has  some  limitations.  The  major  limitations
f  this  study  are  its  retrospective  design  and  inclusion  of
hildren  attending  a  single  center.  In  addition,  we  only
valuated  laboratory  values  during  the  acute  phase  of  the
isease;  hence,  we  could  not  confirm  the  changes  in  labo-
atory  data  following  renal  involvement  before,  during,  and
fter.  Therefore,  multicenter  prospective  studies  including
arger  numbers  of  patients  are  needed  to  confirm  and  gen-
ralize  our  findings.

In  conclusion,  renal  involvement  in  HSP  was  independent
f  GI  or  joint  involvement.  Female  sex  and  high  NLR  were
otential  risk  factors  for  renal  involvement  in  HSP  patients

nd  a  very  close  follow-up  is  required  in  patients  with  these
isk  factors.
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9. Demircioğlu Kiliç  B, Kasap Demir B. Determination of risk fac-
tors in children diagnosed with Henoch-Schönlein purpura. Arch
Rheumatol. 2018;33:395---401.

0. Jeong M-J, Im H-E, Yu G-H, Hong Y-S, Lee J-W, Kim S-G. A
multivariate analysis of risk factors of renal involvement in
Henoch-Schönlein purpura. Korean J Pediatr. 2004;47:405---11.

1. Fu H, Qin B, Hu Z, Ma N, Yang M, Wei T, et al. Neutrophil-
and platelet-to-lymphocyte ratios are correlated with disease
activity in rheumatoid arthritis. Clin Lab. 2015;61:269---73.

2. Guthrie GJ, Charles KA, Roxburgh CS, Horgan PG, McMillan
DC, Clarke SJ. The systemic inflammation-based neutrophil-
lymphocyte ratio: experience in patients with cancer. Crit Rev
Oncol Hematol. 2013;88:218---30.

3. Celikbilek M, Dogan S, Ozbakır O, Zararsız G, Kücük H, Gürsoy
S, et al. Neutrophil-lymphocyte ratio as a predictor of disease
severity in ulcerative colitis. J Clin Lab Anal. 2013;27:72---6.

4. Jaszczura M, Góra A, Grzywna-Rozenek E, Barć-Czarnecka M,
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