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Abstract

Background: According to recent studies, in renal disease
High Mohility Group Box 1 protien (HMGB1) levelsin blood
and urine, its expression in renal tissue, and itslevelsin the
cytoplasm and extracellular medium are all elevated.

Aim of Sudy: Was to assess serum and urinary levels of
HMGBL1 in correlation to renal histopathology, disease activity
and organ damage in systemic lupus patients (SLE).

Patients and Methods. Serum and urine levels of HMGB1
were measured in 25 SLE patients with active nephritis by
ELISA at baseline (I) and after 6 months follow-up (11). Renal
biopsies were performed at baseline.

Results: There was high statistical significant difference
between serum and urine HMGB 1 at baseline (1) and after
follow-up (11) and between total BILAG score (1) and (11).
There was statistically significant difference between SLE
nephritis patients (responders and non responders) as regard
total BILAG index, p<0.001. There was statistical significant
difference between different classes of renal biopsy regarding
urinary level of High Mobility Box protein 1 (1), p<0.05 with
highest level in class V. At base line, there were no statistical
difference between different categories of renal BILAG score
asregard serum or urinary levels of high mobility box protein
1 (1), p>0.05. After follow-up, there was significant difference
between patients with BILAG category A and C in serum (but
not urinary) high mobility box protein 1 (I1). There was
significant positive correlation between total BILAG score
after follow-up and serum level of High Mobility Box protein
1 (I1) and SLICC score, p<0.05. There was a significant
positive correlation between renal BILAG score after follow-
up and serum High Mobility Box protein 1 (11) after follow-
up. There was a significant positive correlation between 24hrs
urinary proteins and urinary level of High Mobility Box
protein 1 (1) after follow-up p<0.05.

Conclusion: HMGB 1 levels (serum and/or urinary) are
high in SLE patients with nephritis compared to reference
range. There is an association/correlation not only between
HMGB1 and general disease activity in SLE patients but also
between it and renal disease activity, severity and class. It
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could be a useful marker of lupus nephritis activity and class
that may influence therapeutic strategies replacing rebiopsy.

Key Words: Lupus nephritis — High mobility group box 1
protien — Disease activity.

I ntroduction

SYSTEMIC Lupus Erythematosus (SLE) isan
autoimmune disease characterized by the produc-
tion of autoantibodies and multi-organ system
involvement with awide array of clinical manifes-
tations[1]. It is characterized by presence of auto-
reactive B and T cells responsible for the aberrant
production of broad and heterogenous group of
auto antibodies[2].

Lupus nephritis (LN) is regarded as one of the
most severe organ manifestationsin SLE affecting
approximately 35% to 50% of patients with lupus
[3]. Conventional biomarkers for the determination
of LN-proteinuria, protein/creatinine ratio in spot
urine, 24h urine proteinuria, creatinine clearance,
doublechain anti-DNA levels, and serum comple-
ment, among others-have been extensively re-
searched in LN. Nevertheless, these biomarkers
may not be useful enough to appropriately predict
relapse, accurately monitor response to treatment,
or identify the degree of disease activity and chronic
damage. For this reason, the investigation of new
potential biomarkers that overcome these obstacles
are clearly necessary [4].

Among the many antibodies potentially partic-
ipating in the formation of immune complexes,
antibodies against DNA are the hallmark of SLE.
Recently, it has been shown that these DNA-
contai ning immune complexes constitute among
others, high mobility group box Protein 1 (HMGB
1), which has been suggested to be involved in
binding of these immune complexes to renal tissue
and initiate renal injury [5].
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High-Mobility Group Box 1 protein (HMGBI),
anuclear protein found in all mammalian cells, is
known as a DNA-binding protein participating in
chromatin structure and transcriptional regulation.
Extracellular HMGB 1 has been identified as a
proinflammatory mediator [6].

Strong expression levels of the receptors for
HMGB, Receptors for Advanced Glycation End
products (RAGE), Toll like receptors 2 (TOLL 2),
Toll like receptors 4 (TOLL 4) were seen in kidney
tissue from patients with active lupus nephritis,
indicating that HMGB1 can exert its functions.
These studies suggest that HMGB1 might serve as
amarker of disease activity in SLE patients, espe-
cialy in those with renal involvement [7].

Aim of the study:

The aim of this study isto assess serum and
urinary levels of high mobility group box 1 protein
in correlation to renal histopathology, disease
activity and organ damage in systemic lupus
patients.

Patients and M ethods

The present study was a cross sectional and
prospective study carried out on 25 patients with
proved active lupus nephritis [8,9]. Patients were
recruited from out patient Rheumatology Clinic
and in patient Rheumatology department in Ain
Shams Univeristy Hospital in the period between
January — December 2016 . Those with non lupus
rena disease were excluded. After 6 months follow-
up, 12 lupus nephritis patients showed remission
(completein 1 and partial in 11) and 12 patients
were non responders [10]. For all patients, detailed
history taking and thorough clinical and muscu-
loskeletal examination were performed. Measure-
ment of Erythrocyte Sedimentation Rate (ESR),
C-Reactive Protein (CRP) was performed. C3 and
C4 measured by immunochemical methods, ANA
and Anti-dsDNA antibody by indirect immuno-
flourescene test with titre. Serum and urine levels
of HMGB1 protein using ELISA at baseline and
after 6 months follow-up (Detection range of the
kit: S5ug/L-135ug/L). Renal biopsy with histopa-
thology was performed at baseline. Disease activity
of SLE was assessed by BILAG Index [11]. Accu-
mulated damage was assessed by Systemic Lupus
International Collaborative Clinics’American Col-
lege of Rheumatology Damage Index (SLICC/
ACRDI) [12]. Serum and urine levels of HMGB1
protein were measured by ELISA at the start of
the study and after 6 months follow-up [13]. Renal
biopsy with histopathology was performed at base-
line [14]. Oral consents were obtained from all

participants after explaining the nature of the study.
The study was approved by the Local Research
Ethical Committee of Ain Shams University and
conforms to the provisions of the Declaration of
Helsinki in 1995.

Statistical methodol ogy:

Analysis of data was done by personal computer
using SPSS (Statistical Program for Social Science),
description of quantitative variables as mean,
Standard Deviation (SD) and range. Description
of qualitative variables as number (no) and per-
centage. Chi-sguare test was used to compare
qualitative variables, unpaired t-test was used to
compare two independent groups as regard a quan-
titative variables. Mann Whitney test was used
instead of t-test in non parametric data (SD more
than 50%). Spearman correlation co-efficient rank
test was used to rank different variables against
each other positively or inversely. p>0.05 = Insig-
nificant. p<0.05 = Significant. p< than 0.001 =
Highly significant.

Results

This study was a cross sectional and prospective
study that started with 25 SLE patients with ne-
phritis and ended with 24 as one patient died.

At the beginning of the study constitutional
symptoms were the commonest, affecting 25 pa-
tients (100%) in the form of 14 patients 56% had
fatigue, fever and weight loss, 5 patients (20%)
with fatigue and fever, 4 patients with fatigue and
weight loss (16%) and 2 patients with fatigue only
(8%), thiswas followed by polyarthralgia affecting
23 (92%) patients, malar rash, photosensitivity
affecting 20 patients (80%), followed by alopecia
affecting 18 patients (72%), oral ulcers affecting
17 patients (68%), 8 patients (32%) with pericardial
effusion, 7 patients (28%) with pleural effusion, 3
patients (12%) were presented with fits, 3 patients
(12%) with carditis, 2 patients (8%) were presented
with polyarthritis and finally 1 patient (4%) with
interstitial fibrosis.

After 6 months follow-up, we had 2 nephritis
groups:. 12 patients in remission (complete remis-
sionin 1 and partial in 11) and 12 non responders
patients.

All patients were on oral steroids at base line
and after follow-up. All patients were on hydro-
guine at base line, after follow-up 23 patients only
were on hydroquine (stopped in one due to retinal
changes). All patients were on azathioprine at base
line, after follow-up, only 6 patients were on aza-
thioprine. No patients were on cellcept at base line
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while after follow-up 18 patients were on cellcept.
All patients received pulse solumedrol at base line
with 1 patient had received previous 6 cycles before
the study. Also all patients received pulse endoxan
with also 1 patient had received previous 6 cycles.

All patients (100%) did renal biopsy, 11 (44%)
of them were class |11A-C, 8 patients (32%) were
class |V and 6 patients (24%) were class V. Actually
we had 1 patient with renal biopsy showed class
[11-V mainly V and another one with class V-V
predominately V. They were added to 4 patients
with class V to have total class V biopsies of 6.
The activity index in the renal biopsy ranged from
1-14 with mean * SD (6.480+3.216) while the
chronicity index ranged from 1-5 with mean + SD
(2.840+1.028).

The assessment of disease activity was done
using BILAG score, where A (the patient had severe
disease), B (the patient had moderate disease), C
(the patient had mild disease), D (disease in remis-
sion), E (the patient never had this system affected
before).
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The commonest system that showed residual
organ damage after 6 months was the renal system
in 6 patients (25%), in the form of 3 patients with
proteinuria greater than 3.5 gram/24 hours, 2 pa-
tients with proteinuria more than 3.5 gram/24 hours
and estimated GFR less than 50ml/minute and 1
patient with estimated GFR less than 50ml/minute
and had end stage renal disease. This was followed
by neuropsychiatric damage in 5 (20.83%) of the
patientsin the form of 3 patients with fits and 2
with cognitive dysfunction. Then cardiovascul ar
and pulmonary damage in each 2 (8.33%) of the
patients where 1 patient was with cardiomyopathy,
1 patient with valvular disease, 1 patient had pul-
monary infiltrate and 1 patient had interstitial
pulmonary fibrosis, ocular damage occurred in one
(4.17%) of the patients with only 1 patient who
had retinal changes, finally 1 (4.17%) patient was
presented with diabetes regardless of treatment,
no patients were presented with peripheral vascular
damage, gastrointestinal or musculoskeletal dam-

age.

Table (1): Demographic and laboratory findings in the studied SLE patients at baseline and after follow-up.

At baseline After follow-up

Range Mean + SD Range Mean + SD
* Age (ys) 3 15.0-57.0 26.320+£10.995
* WBC (cell/mm ) 24-12.6 5.492+2.544 28-12 7.571+2.642
» Lymphocytes % 10.0%-30.0% 17.960+5.690 15.00-40.00 30.83+7.89
* Hgb (gm/dL) 7.0-12.6 10.084+1.621 8-13.8 11.263+1.307
* Platelets (cell/mm ) 59.0-380.0 209.520+80.420 140-356 231.375+65.092
* ESR (mm/hour) 10.0-140.0 60.440+32.439 10-120 48.708+27.517
*ALT (IU/L) 6.0-35.00 17.64+7.60 8.0-35.00 19.00+9.17
* AST (IU/L) 16.0-40.00 26.36+7.98 8.0-40.00 22.21+10.68
* BUN (mg/dL) 8.0-91.0 22.820+23.398 8-90 19.125+17.841
* CREAT (mg/dL) 04-2.1 0.868+0.461 0.4-4.5 0.879+0.851
* NA (mEg/L) 134.0-140.0 135.520+1.475 134-140 135.917+1.412
* K (mEg/L) 3.0-5.0 4.076+0.458 3555 4.100+£0.496
* 24hrs urinary proteins (mg) 500-11700 1751.600+£2329.517 200-8000 1377.333+£1976.201
* C3 (mg/d!) 29-187 70.200+30.653 33-99 68.958+20.380
* C4 (mg/dl) 7-55 25.800£19.077 10-44 19.542+10.859
* Serum high mobility box protein 1 185-675 432.400+139.874 150-650 331.458+121.677

I and Il (ug/dl)
* Urine high mobility box protein 1 210-610 390.400+126.466 110-550 301.875+£115.719
I and Il (ug/dl)

» DNA titre 200-638 365.120+141.529
* ANA titre 40.00-160.00 80.00+40.00
* BILAG index 23-58 37.320+£9.490 0-13 3.917+4.699
Gender No %
Male 3 12
Female 22 88
WBC : Total leukocyte count. AST  : Aspartate aminotransferase. K : Potassium.
Hgb : Hemoglobin. BUN : Blood Urea Nitrogen. C3: Complement 3.

ESR : Erythrocyte Sedimentation Rate.
ALT : Alanine aminotransferase. NA

CREAT : Creatinine.
: Sodium.

C4 : Complement 4.

Serum high mobility box protein 1 1 : Serum high mobility box protein 1 at base linet.

Urine high mobility box protein 11 : Urine high mobility box protein at base line.

Serum high mobility box protein 1 |1 : Serum high mobility box protein 1 after follow-up.

Urine high mobility box protein 1 11 : Urine high mobility box protein after follow-up



2424 High-Mobility Group Box 1 Protein (HMGBI): Role in Lupus Nephritis

Table (2): BILAG score at base line and after 6 months follow-
up among the studied SLE patients.

Table (3): Comparative study between serum/urinary level of
High Mobility Box protein 1 and BILAG at base
line (1) and after follow-up (I1).

At baseline After follow-up
N % N %
Constitutional Bilag:
Category A 24 96.00 0 0.00
Category B 1 4.00 0 0.00
Category C 0 0.00 0 0.00
Category D 0 0.00 24 100.00
Category E 0 0.00 0 0.00
Mucocutaneous Bilag:
Category A 0 0.00 0 0.00
Category B 20 80.00 0 0.00
Category C 5 20.00 3 12.50
Category D 0 0.00 21 87.50
Category E 0 0.00 0 0.00
Neuropsychiatric Bilag:
Category A 3 12.00 0 0.00
Category B 1 4.00 0 0.00
Category C 0 0.00 0 0.00
Category D 0 0.00 4 16.67
Category E 21 84.00 20 83.33
Muscul oskel etal Bilag:
Category A 0 0.00 0 0.00
Category B 0 0.00 0 0.00
Category C 25 100.00 5 20.83
Category D 0 0.00 19 79.17
Category E 0 0.00 0 0.00
Cardiorespiratory Bilag:
Category A 6 24.00 0 0.00
Category B 5 20.00 0 0.00
Category C 0 0.00 0 0.00
Category D 0 0.00 10 41.67
Category E 14 56.00 14 58.33
Gastro intestinal Bilag:
Category A 0 0.00 0 0.00
Category B 0 0.00 0 0.00
Category C 0 0.00 0 0.00
Category D 0 0.00 0 0.00
Category E 25 100.00 24 100.00
Ophthalmic Bilag:
Category A 0 0.00 0 0.00
Category B 1 4.00 0 0.00
Category C 0 0.00 0 0.00
Category D 0 0.00 1 4.17
Category E 24 96.00 23 95.83
Renal Bilag:
Category A 15 60.00 5 20.83
Category B 10 40.00 1 4.17
Category C 0 0.00 17 70.83
Category D 0 0.00 1 4.17
Category E 0 0.00 0 0.00
Haematological Bilag:
Category A 0 0.00 0 0.00
Category B 1 4.00 0 0.00
Category C 15 60.00 1 4.17
Category D 0 0.00 14 58.33
Category E 9 36.00 9 37.50

Paired Paired Samples
Range M?g + differences Test
Mean SD t  p-vaue

* Serumhigh 185 432400 107.917 101.531 5.207 <0.001*
mobility Box 675 =+
protein 1 (1) 139.874

* Serumhigh 150 331.458
mobility Box 650 =+
protein 1 (1) 121.677

e UrineHigh  210- 390.400
Mobility 610 +
Box protein 126.466 93.333 100.679 4.542 <0.001*
1()

e UrineHigh  110- 301.875
Mobility 550 +

115.719

Box protein

1(1)
*BILAG 23- 37.320

Scoreatbase 58 +

line (1) 9490 33.042 9.729  16.638 <0.001*
*BILAG 0- 3.917

Scoreafter 13+

follow-up 4.699

(n

Comparative study between serum and urinary
levels of High Mobility Box protein 1 (I) and (11)
revealed high significant statistical difference. Also
there was high statistical significant difference
between total BILAG score (1) and (11) with p-
value <0.001*.

Table (4): Comparison between SLE responders and non
responders as regard serum and urine high mobility
box protein 1 (11) and BILAG score (I1).

Renal response after follow-up t-test
Nonresponders  poison(12) ¢ P
(12) value
* Serum high
mobility box
protein 1 (11):
Range 175-650 150-435 0.963 0.346
Mean+ SD 355.417+138.785 307.500+102.192
 Urine high
mobility box
protein 1 (11):
Range 175-550 110-435 0.905 0.375
Mean+ SD 323.333+127.642 280.417+103.451
* BILAG Score
after follow-
up (11):
Range 1-13 0-2 3.846 0.001*

Mean+ SD 6.833+5.237 1.000+0.426

After follow-up, there was decrease in both
serum and urinary HMGB-1 levelsin SLE nephritis
patients in remission compared to resistant active
nephritis but values did not reach statistical signif-
icance p>0.05. There was statistically significant
difference between SLE nephritis patients (respond-
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ers and non responders) asregard total BILAG
index, p<0.001, afinding reflecting coincidence
between good response in both total disease and
renal activity.

Table (5): Comparison between differrent classes of nephritis
as regard serum and urine high mobility box protein

1(1).
Serum high ANOVA TUKEY'S Test
. mobility box
Renal biopsy ™ ein 1 S (TR TTRY
Mean + SD vaue &IV &V &V
* Serumhigh
mobility box
protein 1 (I):
Class|ll  388.636+90.003 2.613 0.096 1.000 0.002* 0.004*
ClassIV  413.750+179.399
ClassV 537.500+120.944
» Urine High
Mobility Box
protein 1 (1):
Class|ll  344.091+76.545 9.004 0.001*

Class|V ~ 343.125+130.601
ClassV 538.333+81.343

There was no stastistical significant difference
between different classes of renal biopsy and
serum level of high mobility box protein 1 (1)
despite highest valuesin class V renal biopsy.
However, there was statistical significant difference
between different classes of renal biopsy regarding
urinary level of High Mobility Box protein 1 (1),
p<0.05. Further study by TUKEY'S Test showed
significant differencein level of HMGB-1 between
classV versus classlI and 1V with highest level
inclassV.

Table (6): Comparison between different categories of renal
BILAG asregard serum and urinary level of high
mobility box protein 1 (1) and (I1).

Renal BILAG at base line t-test
Category A Category B
(severe disease (moderate disease t p-
activity) (15) activity) (10) value
Mean + SD Mean + SD

* Serum High  448.333+149.722 408.500+127.455 0.690 0.497
Mobility Box

protein 1 (1)
* UrineHigh  410.667+151.621 360.000+71.957 0.981 0.337
Mobility Box
protein 1 (1)
After follow-up
Category A Category C p-
(severe disease (mild disease value
activity) (5) activity) (17)
Mean = SD Mean + SD

* Serum High  458.000+142.899 290.588+93.756 3.121 0.005*
Mobility Box
protein 1 (11)

* Urine High
Mobility Box
protein 1 (11)

360.000+143.178 277.353+109.103 1.392 0.179
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At baseline, there were no statistical difference
between different categories of renal BILAG score
asregard serum or urinary levels of high mobility
box protein 1 (1), p>0.05, despite being higher in
category A compared to category B. After follow-
up, for statistical purposes, patients were classified
according to renal BILAG, category A and C, there
was significant difference between them in serum
(but not urinary, despite being higher in category
A compared to category C) high mobility box
protein 1 11.

There was no statistical significant difference
in either serum or urinary High Mobility Box
protein 1 between males and females SLE patients
with p>0.05. (Data not shown).

Comparative study of the level of serum and
urinary High Mobility Box protein 1 (I) between
patients with and without different clinical mani-
festations revealed no stastistically significant
difference with p-value >0.05 regarding malar rash,
photosensitivity, oral ulcers, alopecia, constitutional
symptoms, musckloskeletal affection, neuropsy-
chiatric, cardiac, pulmonary and serositis. (Data
not shown).

Table (7): Correlation between total/renal BILAG score (I1)
and serum, urinary level of High Mobility Box
protein 1 (1) and SLICC score after follow-up.

Total Bilag score (1) r-value p-value

Serum level of High Mobility Box protein 1 (I1) 0.471  0.020
Urinary level of High Mobility Box protein 1 (11) 0.255  0.228

SLICC score 0.584 0.003*
Renal BILAG score after follow-up r p-value
Serum High Mobility Box protein 1 (11) 0.516 0.010*
Urine High Mobility Box protein 1 (I1) 0.298 0.158

There was significant positive correlation be-
tween total BILAG score after follow-up and serum
level of High Mobility Box protein 1 (11) and
SLICC score, p<0.05. There was a significant
positive correlation between renal BILAG score
after follow-up and serum High Mobility Box
protein 1 (I1) after follow-up.

There was a significant positive correlation
between 24hrs urinary proteins after follow-up and
urinary level of High Mobility Box protein 1 (11)
after follow-up p<0.05. There was negative corre-
lation between ANA titre and serum High Mohility
box protein 1 (1) (data not shown). However, there
was no correlation between renal BILAG score at
base line and serum or urinary levels of High
Mobility Box protein 1 (1) p>0.05. There was no
significant correlation between level of High Mo-
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bility Box protein 1 in serum or urine at base line
or after follow-up and SLICC score. (Data not
shown).

Also, there was no significant correlation be-
tween age, certain labs at base line as CBC, ESR,
kidney functions, protein creatinine ratio in urine,
C3 and C4, activity and chronicity indices of renal
biopsy and levels of serum or urinary High Mobility
Box protein 1 (1) at base line p>0.05. (Data not
shown).
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Fig. (1): Correlation between renal BILAG score after follow-
up and serum High Mobility Box protein 1 11 after

follow-up.
700
r=0.471, p-value=0.020* *
2 600
5 500 .
< 400 % ;
< 300 ¥ % *
E200—% » * N *
caﬁ— 100 i % ¥
O 1 1 1 1 1 1 1
202468 10 12 14

BILAG score 2

Fig. (2): Correlation between total BILAG score after follow-
up and serum High Mobility Box protein 1 11 after

follow-up.
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Discussion

Systemic Lupus Erythematosus (SLE) isan
autoimmune disease affecting predominately wom-
en. It is characterized by various clinical manifes-
tations, among these manifestations, renal involve-
ment. Lupus nephritisis regarded as one of the
most severe organ manifestationsin SLE affecting
approximately 35% to 50% of patients with lupus
therefore, it is very important to explore pathogen-
esis and search for new therapeutic strategies to
improve life quality of the patients[2].

It has been believed that B cells are multi-
colonally activated, which results in development
of many antibodies, increase of immune complex,
composure of circulating immune complex and
deposition of in situ circulating immune complex
in different parts of kidney and eventually injury
of renal function. Recent evidence has revealed
that many cytokines may be involved in lupus
nephritis and the balance between proinflammatory
cytokines and anti inflammatory cytokines play an
important role in the immune response [5].

High Mobility Group Protein Box 1 (HMGBI),
an intranuclear architerctural protein iswell known
for its nuclear function. Recently it has been iden-
tified as a potent proinflammatory cytokine it has
been showed that HMGB1 was produced passively
by injured or necrotic but not apoptotic cells,
functions as amajor stimulus of necrosis-induced
inflammation. It could aso control the activation
and chemotaxis of inflarnmatory cells, and stimu-
|ate proinflammatory cytokine synthesisin inflam-
matory cells. Thusit has been reported that HM GB-
1 wasinvolved in pathogenesis of lupus nephritis
[15].

However, the renal expression in kidney tissues
of lupus nephritis patients and the correlation
between HMGB-1 and the SLE Active Index (Al),
Chronicity Index (Cl), pathological type of lupus
nephritisis still unclear.

The aim of this study was to assess serum and
urinary levels of HMGB-1 in correlation to renal
histopathology, disease activity and organ damage
in SLE patients with active nephritis.

This study was conducted on 25 SLE patients
with nephritis all of them fulfilled the ACR 1982
revised criteriafor classification of SLE [8]. Their
age ranged from 15-57 years, they were 22 females
and 3 males. All of them were recruited from
Rheumatol ogy Outpatient Clinic and Inpatient
Department at Ain Shams University Hospitals.
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In this study levels of serum and urinary High
Mobility box protein 1 were measured both at base
line and after 6 months follow-up. Levels of serum
and urinary High Mobility Box protein 1 were high
among the studied patients at base line as regard
it's reference range, with a significant difference
when compared to their levels after follow-up.
This partially agreed with the study of Zickert et
al., [3] who found that there was a trend toward
slightly decreased HMGB1 levels at follow-up
(mean of 101.7£50.7ng/mL, median of 99.7, range
of 27.9 to 183.9) however (p-value not significant).

No correlation or association was found between
demographic data of patients as regard age or sex
and levels of both serum and urinary High Mobility
Box protein 1 at the beginning of the study, this
agreed with Wirestam et a., [16] who aso did not
find arelation between age, sex of the patients and
High Mobility Box protein 1.

Also this study did not detect an association as
regard different clinical manifestations of the
patients at the beginning of the study as (malar
rash, photosensitivity, alopecia, oral ulcers, arthritis,
serositis, cardiac, pulmonary and CNS affection)
and levels of both serum and urinary High Mobility
Box protein 1, this agreed with Wirestam et al .,
[16] who also did not find arelation between them.

Asregard the correlation between general dis-
ease activity and serum, urinary levels of High
Mobility Box protein 1. No correlation was found
between them at base line but after follow-up the
study revealed a positive correlation between gen-
eral disease activity using BILAG score and serum
High Mobility box protein 1. This agreed with
almost all of the studies donein thisfield, however
most of the studies done used the SLEDAI score
as ameasure of disease activity.

The study done by Liu et al., in 2015 [17] and
Liuet a., in 2020 [1] found a positive correlation
between serum, renal tissue expression of HMGB1
and SLEDAI score, which suggested that HMGB1
relates with the activity of the disease.

Also the study by Abdullahad et a., [5] found
apositive correlation between urinary level of high
mobility box protein 1 and SLEDAI score.

The Egyptian study by Badway et al., [18] found
that Plasma and urinary HMGB1 and renal tissue
levels HMGB1 levels correlated with SLEDAL.

Asan LN biomarker, HMGB1 serum levels are
high in SLE patients with renal involvement com-
pared with SLE patients without renal manifesta-
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tions. Certainly, the cytoplasmic and extracellular
presence of HMGB1 has been found in kidney
biopsies of patients with LN HMGB1 can be de-
tected in the urine of patients with LN compared
with that of patients without active LN. Addition-
aly, it is positively correlated with serum levels
of HMGB1, proteinuria, and SLEDAI [4].

Also, Tanakaet al., [19] found that serum
HMGB1 and IFNa were significantly higher in
patients with active SLE (SLE Disease Activity
Index (SLEDAI) score =6) compared with healthy
donors or patients with inactive SLE.

Asregard the association or correlation between
renal disease activity using renal BILAG score and
levels of both serum and urinary High Mobility
Box protein 1. At base line, no significant associ-
ation was found between them, this could be ex-
plained as all patients had high renal disease activity
at the beginning in the form of category (A) severe
disease and category (B) moderate disease only
with no patients with mild nephritis or nephritis
in remission to allow better comparison, however
the levels of High Mobility Box protein 1 were
higher among patients with category A compared
to patients with category B.

After 6 months of follow-up, the study showed
significant association between degree of severity
of nephritis and levels of serum HMGB1 where
patients with persistant severe disease activity
category A showed significantly higher levels
compared to patients with mild renal disease activ-
ity category C.

The levels of both serum and urinary High
mobility box protein 1 were high among non re-
sponders when compared to patients in remission
although it did not reach statistical significance a
finding that may reflect an association between
HMGB1 and severity or activity of nephritis.

This agreed with the study of Zickert et a., [3]
who found that patients at follow-up with (BILAG
C/D), had lower serum levels of HMGB1 (mean
of 93.7+54.2ng/mL, median of 94.0, range of 27.9
to 181.5) versus those with persisting renal BILAG
A or B (mean of 107.4+49.0ng/mL, median of
108.8, range of 40.3 to 183.9), but the difference
was not statistically significant [3].

Also a positive correlation was found between
proteinuria and urinary levels of HMGB-1 at fol-
low-up, this agrees with the study of both Abdula-
had et al., [5] and Jog et dl., [20] who found a
correlation between degree of proteinuriaand
urinary levels of High Mobility Box protein 1,
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again afinding that reflects the association between
HMGB1 and activity of nephritis as Proteinuriais
commonly used as a biomarker for activity in LN.
However some recent studies demonstrated a per-
sistent histopathological renal activity despite
apparent clinical quiescent disease (mild proteinu-
ria) in asubstantial proportion of patients. In
contrast, no active inflammatory lesions in repeat
biopsies were present in agroup of patients with
clinically poor therapeutic response. The clinical
and histopathological findings were thus highly
discordant [10].

This signified the importance of novel biomar-
kersfor renal disease activity as HMGB1, since
high levels of serum, urinary HMGB1 combined
with its expression in renal tissue reflect an ongoing
inflammatory activity even in patients with quies-
cent clinical picture. Thiswas proved by some
studies as (Zickert et al., [3] who found that after
follow-up, high serum levels of HMGB1 combined
with renal tissue expression were found among
patients with non histopathological response despite
some of them were with quiescent clinical picture.

As regard the other labs, there were no corre-
lation between (CBC, ESR, C3, C4, kidney func-
tions, anti DNA titre) and serum, urinary levels of
HMGB-1. This agreed with the study of both Zick-
ertetal., [2] and Liuetal., [17]. However the study
of Abdulahad €t al., [5] on urine levels of HMGB-
1in SLE patients with and without renal manifes-
tations, revealed a negative correlation between
complement levels and urinary levels of HMGB-
1. Also the study of Wirestam et a., [16] showed
acorrelation between anti DNA titre, complement
levels and serum and urinary HMGB-1.

Our study showed no correlation between ac-
tivity or chronicity indices of renal biopsy and
serum or urinary levels of HMGB-1 this disagrees
with the study of Liu et al., [17] who found a
positive correlation between activity index and
serum HMGB-1, and negative correlation as regard
the chronicity index. While the study of Zickert et
al., [3] showed an inverse relation between levels
of serum and urinary High Mobility Box protein
1 and activity index at base line. This discrepancy
could be related to that the studied populations
were not comparable as regard the number of the
patients and the methods used to measure High
Mobility Box protein 1.

In our study possible association was found
between levels of urinary High Mobility Box pro-
tein 1 and class V of lupus nephritis, this totally
agrees with the study of Jog et al., [20] who found

that levels of HMGB-1 were associated with LN
class, and higher levels of urinary HMGB-1 were
seen in patients with class V when compared to
both proliferative and mixed classes. Therefore,
high urinary HMGB-1 may be suggestive of mem-
branous LN and warrants further evaluation in a
large lupus cohort.

On the other hand, the study of both Zickert et
al., [3] and Liu et al., [17] revealed no correlation
between renal tissue expression of high mobility
box protein 1 and class of lupus nephritis.

No correlation was found between organ dam-
age using SLICC/ACR damage score and serum
or urinary levels of HMGB-1, this agreed with the
study of Wirestam et al., [16] who aso found no
correlation between end organ damage among the
studied patients and levels of serum or urinary
HMGB-1.

We conclude that HMGBL1 levels (serum and/or
urinary) are high in SLE patients with nephritis
compared to reference range. There is an association
/correlation not only between HMGB1 and general
disease activity in SLE patients but also between
it and renal disease activity, severity and class. It
could be auseful marker of lupus nephritis activity
and class that may influence therapeutic strategies
replacing rebiopsy.
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