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Abstract. Background. Fibrillary glomerulonephritis is a rare glomerular disease that presents with hyper-
tension, hematuria, nephrotic syndrome and renal insufficiency. The purpose of this research was fo assess
effect of DNAJB? staining marker in kidney biopsy specimens on kidney outcomes. Materials and methods.
In this analytic (experimental) clinical study with randomized clinical frial design in meta-analysis article,
72 patients with biopsy-proven fibrillary glomerulonephritis were investigated. Clinical features, laboratory
data at initial presentation, management and oufcomes were collected. The paper has written based
on searching PubMed Central and Google Scholar to identify potentially relevant articles. Median, per-
centage, mean * standard deviation (SD), two-tfailed t and Chi-square, two proportion difference meta-
analysis and Kaplan-Meier analysis were used for statistical evaluation. Moreover, relative risk, odds ratio,
Spearman’s correlation for statistical analyses were used. Results. The median and interquartile range
of age of patients with fibrillary nephropathy at the time of diagnosis were 55 and 18 years, respectively.
There was no statistically significant difference between two sex groups of males and females in current
research (p-value: 0.35). There was significant stafistical correlation between elevated serum creafinine
level and time of last serum creatinine measurement with p-value of 0.01 and confidence interval (Cl) of
0.7820 to -0.1258 during follow-up. Relative risk of kidney failure progression to kidney replacement therapy
(T > 2-fold in serum creatinine or dialysis or kidney transplant) in DNAjB9-positive (group ) and DNAjB9-ne-
gative patients (group I) was assessed 2.67 with 95% Cl of 1.128 to 6.3044 and p-value of 0.025. Odds ratio of
kidney failure progression to kidney replacement therapy (T > 2-fold in serum creatinine or dialysis or kidney
transplant) was assessed 4.33 with 956% Cl of 0.9464 to 19.8417 and p-value of 0.058. There was statistically
significant difference when comparing group | and group Il for mortality probability (Kaplan-Meier analysis)
during follow-up (P < 0.0001). Conclusions. The present study revealed high mortality in DNAjB9-negative
(8/64, 12.5%) versus DNAjBY-positive patients (0/8) with statistically significant level. Relative risk and odds
ratio of kidney failure progression to kidney replacement therapy were assessed 2.67 and 4.33, respectively.
Keywords: DNA/B? marker; electron microscopy; end-stage kidney disease; fibrillary glomerulonephritis;
MEST-C score

Introduction

Fibrillary glomerulonephritis (FGN) or fibrillary glo-
merulopathy (FGP) is a glomerulopathy that is classified
into two groups of congophobic and congophilic fibrillary
glomerulonephritis. Diagnosis of fibrillary glomerulone-
phritis is made by kidney biopsy. The commonest light mi-
croscopic finding is membranoproliferative glomerulone-

phritis. Mesangial proliferation, endocapillary proliferation
and diffuse glomerulosclerosis are the other histologic pat-
terns in light microscopy. Membranous nephropathy, cel-
lular of fibrocellular crescents and interstitial fibrosis may
be present in histologic presentation of disease. In immu-
nofluorescence microscopy, all patients are stained with im-
munoglobulins, C3 and C1q, kappa and lambda chains. The
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texture of staining was smudged without linearity or granu-
larity. Ultrastructural evaluation of kidney specimens is done
by presence of fibrils as random orientation, width of < 30
nanometer (nm), no hollow cores in magnifications more
than x 30000 and positive immunoglobulins by immunoflu-
orescence (IF) staining [1]. Dna-j heat shock protein family
B member 9 (DNAjB9) that, namely known as endoplasmic
reticulum-localized DnaJ homologs 4 (ERdj4) or mdg-1,
is a 223 amino acid member of the DNAJ family of pro-
teins that act as co-chaperones for the heat shock protein 70
family members including binding immunoglobulin protein
(BiP). The heat shock protein (HSP) 70 family members are
thought as important chaperones in the endoplasmic reticu-
Ium (ER) and involve in protein folding, unfolding, trans-
location and degradation [2]. The J-domain of Dnaj has a
histidine-proline-aspartic acid motif which stimulates hy-
drolysis of adenosine triphosphate (ATP) [3]. DnaJB9 was
first discovered in 2002 and there is in ER organs such as
liver, placenta and kidneys. There is no specific treatment
for fibrillary glomerulonephritis and renal prognosis is poor.
Patients achieve to end-stage kidney disease (ESKD) with
mean average of 4 years after diagnosis. Kidney transplan-
tation is an option for ESKD patients and recurrence can
occur post renal transplant period.

Obijectives
Research questions

Why DNAjB9 marker is diagnostic biomarker

DNAjB9 histochemical marker is abundantly detected
in glomeruli of fibrillary glomerulopathy, in glomeruli of
healthy persons and not in glomeruli of other glomerular
diseases. This marker distinguishes congophilic fibrillary
glomerulonephritis from amyloidosis in kidney biopsy spe-
cimens. Hence, it accounts as a 100% specific and sensi-
tive survey in fibrillary glomerulopathy and can be used as
quick and specific diagnostic method for this disease in the
absence of ultrastructural evaluation.

What DNAjB9 biomarker does

DNAjB9 immunohistochemical biomarker is a member
of molecular chaperone gene family that is analyzed using
mass spectrometry or laser microdissection-assisted shotgun
proteomics in glomeruli of kidney specimens in patients with
fibrillary GP. As previously mentioned, DNAjB9 involves in
BIP as a co-chaperone, assisting in protein folding and deg-
radation of misfolded protein as unfolded protein response
(UPR). In other words, DNAjB9 involves in recognition of
misfolded protein and marks them for degradation. It may
inhibit apoptotic effect of p53 on cells with stress and this
function indicates that increased expression of DNAjB9
may be a marker for increased ER stress. DNAjB9 is found
in low levels in ER in most of cell types such as cytoplasm
of neurons, gastrointestinal (GI), gynecologic, pulmonary,
breast epithelium and lymphocytes. In the normal kid-
ney, DNAjB9 is detected in renal tubular epithelial cells,
podocytes, mesangial and endothelial cells. Existing large
amounts of DNAjB9 marker in extracellular deposition dis-
tinguishes it from other glomerular diseases and this finding
is specific for this disease.

Materials and Methods
Eligibility Criteria

Type of Studies

The search identified 3045 full-text articles via elec-
tronic search in google scholar (2690), PubMed central
(318) and other databases (37). Therefore total records of
3045 full-text articles were identified and five articles were
deduplicated (3040). So total 3040 articles screened based
on title and abstract. Then 66 full-text articles were eligible
and 2974 articles were excluded due to not related subject.
Therefore, 72 participants in 62 published articles included
and 4 articles were discarded due to non-case reports. These
62 articles included 72 case reports that were examined 72
patients of kidney disturbation as decreased estimated glo-
merular filtration rate (¢GFR) or elevated serum creatinine.
These participants were enrolled for systematic review and
meta-analysis.

Type of Participants
All patients with biopsy-proven fibrillary glomerulopa-
thy were considered in this research.

Type of Outcomes

Primary end-points. Proportion of acute kidney injury
(AKI), acute kidney disease (AKD), chronic kidney disease
(CKD) and non-kidney disease (NKD), graft loss, protei-
nuria, relative risk (RR) and Odds ratio (OR) of kidney fai-
lure progression to kidney replacement therapy (KRT), death
probability and effect of DNAjB9 marker on outcome of fibril-
lary glomerulopathy were considered as primary end-points.

Secondary end-points. Decreased estimated glomerular
filtration rate, positive anti-nuclear antibodies (ANA), posi-
tive cryoglobulins, low complement levels, positive viral in-
fection, low platelet counts and high hepatic enzyme levels
are considered as secondary end-points.

Information Sources. The paper has written based on
advanced searching via PubMed and Google Scholar da-
tabases to identify articles published since 1975 to January
2022.

Search methods for identification
of studies
Electronic search

The mentioned search performed with search terms
of fibrillary deposition And (Boolean) kidney impaire-
ment, also with term of fibrillary glomerulopathy in this
research.

Searching other resources

The author reviewed references of all included articles
and performed handsearching of related journals to identify
the additional relevant studies.

Study selection

The search strategy was used to obtain titles and ab-
stracts of articles in databases. Total 3045 titles and abstracts
were identified via electronic search in PubMed and Google
Scholar by author. Total records of 3045 articles were iden-
tified and eventually 3040 articles identified after dedupli-
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cation. Therefore, 3040 articles screened in this research.
Of these, 2974 articles were excluded due to non-related
subject, review articles, others and 66 full-text articles were
considered for eligibility. However studies and reviews that
might include relevant data or information on studies were
retained initially. Four articles were excluded and then 62
published articles were included for qualitative and quan-
titative synthesis. These 62 published articles were enrolled
72 patients with fibrillary glomerulonephritis with kidney
specimens in current research.

Data collection and analysis
Data extraction and management

Data extraction was carried out by author and studies
which reported in journals as non-English language were
translated before assessment. Where more than one publi-
cation of a study existed, reports were grouped together and
the publication with the most complete data was included.

Data items

All patients with clinical, laboratory and pathologic
presentations of fibrillary GN, decreased eGFR and tissue
biopsy-proven kidney specimens were considered in this re-
search. Demographic and clinical features such as age, sex,
different symptoms and physical signs were extracted from
this study. Furthermore, biochemical variables of serum cre-
atinine (SCr), eGFR, urine protein at initial presentation
and following days, imaging, management and outcomes
were collected.

Definition of kidney dysfunction

AKI, AKD and CKD, NKD can form a continuum
whereby initial kidney injury can lead to persistent injury
eventually leading to CKD. AKI is defined as an abrupt
decrease in kidney function occurring over 7 days or less
whereas CKD is defined by the persistent of kidney disease
for a period of > 90 days. AKD is defined as acute or su-
bacute damage and/or loss of kidney function for duration of
seven and 90 days after exposure to an AKI initiating event.
Recovery from AKI within 48 h of the initiating event typi-
cally heralds rapid reversal of AKI [16™ workgroup of acute
disease quality initiative (ADQI) consensus report in 2017].
Kidney disease: improving global outcomes (KDIGO) in
August 2020 convened a consensus conference for kidney
disease definition as functional and/or structural abnor-
malities of the kidney and classified kidney disease (KD)
according to cause, severity of structural and functional ab-
normalities and duration of those abnormalities (KDIGO
consensus conference 2020, published in July 2021). Based
on this classification, KD can be classified to AKI, AKD,
CKD and NKD. CKD is classified according to eGFR and
kidney damage such as proteinuria (> 200 mg/day or protein
to creatinine ratio > 200 mg/g creatinine) or albuminuria
(urinary albumin excretion > 30 mg/day or albumin to cre-
atinine ratio > 30 mg/g creatinine) using SCr. Kidney di-
sease outcomes: quality initiative (KDOQI) guidelines 2009
classified CKD to stage 0 (no CKD) corresponded to eGFR
> 90 ml/min/1.73 m? without proteinuria, Stage 1 to eGFR
> 90 mL/min/1.73 m? with proteinuria, Stage 2 to eGFR

> 60—90 mL/min/1.73 m?, Stage 3 to eGFR > 30—60 mL/
min/1.73 m?, Stage4toeGFR > 15—-30 mL/min/1.73 m>and
Stage 5 to eGFR < 15 mL/min/1.73 m? or end-stage renal
disease (ESRD) requiring the initiation of chronic dialysis
therapy [4]. 2012 KDIGO CKD guidelines classified CKD
to cause of disease, level of GFR (6 categories), and level of
albuminuria (3 categories), collectively classified with mne-
monic of CGA. Of course this key point must be said that
term of nephrology-related conditions must be used instead
of kidney diseases [5]. Estimated GFR is defined according
to creatinine clearance (CrCl), CockGroft-Gault equation,
modification of diet in renal disease (MDRD) and chronic
kidney disease-epidemiology collaboration (CKD-EPI).
CrCl in 24-hr urine collection is expressed using urine cre-
atinine (mg per deciliter or micromole per liter) multiplica-
tion by urine volume (milliliter or liter) divided on plasma
creatinine (milligram per deciliter or micromole per liter)
multiplied 1440 and its unit is expressed with milliliter per
minutes (ml/min). Cockcroft-Gault equation is expressed
as CrCl = (140 — age) x wt divided on SCr x 72, multiplica-
tion by 0.85 if female. MDRD equation given by: estima-
ted GFR = 175 x Standardized SCr~'"**x age 02" x 1.212
[if black] x 0.742 [if female] where eGFR is expressed as
ml/min/1.73 m? of body surface area and SCr is expressed
as mg per dl. The CKD-EPI equation, expressed as a single
equation, is eGFR = 141 x min (Scr/k,1)* x max (Scr/x,
1) — 1.209 x 0.9932%¢x 1.018 [if female] — 1.159 [if black],
where x is 0.7 for females and 0.9 for males, o is —0.329
for females and 0.411 for males, min indicates the mini-
mum Scr/k or | and max indicates the maximum of Scr/x
or 1. Proteinuria, albumin-to-creatinine ratio (ACR)
is greater than 2.5 mg/mmol in men or 3.5 mg/mmol
in women, or a protein-to-creatinine ratio (PCR) is greater
than 15 mg/mmol is sufficient for diagnosis of CKD (ran-
dom PCR < 15 mg/mmol: normal; 15—49 mg/mmol: trace
proteinuria; 50—99 mg/mmol: significant proteinuria;
100—300 mg/mmol: high proteinuria; > 300 mg/mmol:
nephrotic range proteinuria). Albuminuria may be classi-
fied as moderately increased albuminuria (3—30 mg/mmol
creatinine) or severely increased albuminuria (greater than
30 mg/mmol creatinine). The normal PCR in children and
adolescent is less than 0.3. In infants and younger children,
the PCR is higher with the upper normal limit of 0.5. PCR
above 3 is found in patients with nephrotic syndrome. The
daily protein excretion rate (PER) can be determined from
spot urine PCR, based on sex, age and weight using the fol-
lowing equations: PER (g/m?/day) = 0.63* (PCR).

Markers of fibrillary glomerulonephritis

DNAjB9 is a 223-aminoacid protein that is a member of
the DNAj family of chaperons with a predicted 23-amino-
acid signal peptide. It is a heat shock protein in ER /unfolded
response pathway and binds to aggregation-prone peptides.
DNAJjB9 is present in glomerular and extraglomerular im-
mune deposits of patients with fibrillary glomerulopathy [6].
DNAJ proteins influence on many of cellular processes by
regulating the AT Pase activity of 70-kD heat shock proteins.
DNAJjB9 is involved in ER stress and the UPR and it is a
cochaperone for Bip/Grp78, a master regulator of the URP.
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DNAJB9 is upregulated by ER stress, nitric oxide and other
inflammatory mediators, protects against cell death, pro-
tects hematopoietic stem cells during stress and is required
for normal B cell development and antibody production.
DNAJB9 also specifically binds aggregation-prone regions
in proteins. Methods for detecting DNAjB9 marker in kid-
ney biopsy specimens are by liquid chromatography/tandem
mass spectrometry and laser microdissection-assisted shot-
gun proteomics [7]. DNAjB9 is a useful diagnostic marker
for diagnosis of atypical forms of fibrillary glomerulopathy.
Patients patients with fibrillary glomerulonephritis were
classified into groups I and II in the current research. Group
I was considered as DNAjB9-positive tissue and group 11
was considered as DNAjB9-negative tissue in biopsy-proven
kidney specimens.

Definition of normal values of serum

protein electrophoresis (SPEP), urine

protein electrophoresis (UPEP), serum
immunoelectrophoresis (SIEP), urine
immunoelectrophoresis (UIEP), serum immune
fixation (SIF), and urine immune fixation (UIF)

The monoclonal components are usually identified and
quantified by electrophoresis and immunofixation of serum
(SPE + sIFE) and urine (UPE + ulFE) proteins. Normal
range for serum immunoglobulins in SIEP are defined with
serum immunoglobulin A (IgA) of 70—350 mg/dl, immuno-
globulin D (IgD) of 0—14 mg/dl, immunoglobulin E (IgE) of
1—87 IU/ml, immunoglobulin G (IgG) of 700—1700 mg/dl
(IgGlof 270—1740 mg/dl; 1gG2 of 30—630 mg/dl; IgG3 of
13—320 mg/dl; IgG4 of 11-620 mg/dl) and immunoglo-
bulin M (IgM) of 50—300 mg/dl. In serum and urine pro-
tein electrophoresis, normal value for albumin is defined
3.5-5.5(50—60 %), globulin 2—3.5 g/dl (40—50 %), alphal
0.2—-0.4 g/dl (4.2—7.2 %), alpha2 0.5—0.9 g/dl (6.8—12 %),
beta 0.6—1.1 g/dl (9.3—15 %) and gamma globulin is 0.7—
1.7 g/d1 (13—23 %). Normal range for serum free light chain
kappa (sFLCx) level is 3.3 t019.4 mg/I, for serum free light
chain lambda (sFLCA) level is 5.7 to 26 mg/dl, for kappa to
lambda ratio is 0.26 to 1.65 in one reference and in other
reference 1.47—2.95. Reference range of ratio in this article
has been considered 0.26 to 1.65. Normal value for urine
free light chain kappa (uFLCx) is considered < 2.5 mg/dl
and for urine free light chain lambda (uFLCA) levels is de-
fined < 5 mg/dl. Normal value for urine bence jones pro-
tein is considered undetectable. Normal serum beta-2 mi-
croglobulin (B-2 MG) is considered 0.7—1.8 mg/1 and 1.1
to 2.4 mg/l in male and female, respectively. Normal 24-hr
urine excretion of -2 MG is mentioned < 120 pg/day and
normal concentration of urinary -2 MG is reported less
than 300 pg/1 in scientific references. Free heavy chains are
called o, 8, €, Y, p and normal values for these subtypes is
defined negative.

Definition of normal values of autoantibodies
and complement system

Normal range of complement 3 (C3) is considered 88—
201 mg/dl and normal range for complement 4 (C4) is de-
fined 16—48 mg/dl or 0.16 to 0.48 gram per liter. Fifty per-

cent hemolytic complement (CHS50) level is defined 150 to
250 units per milliliter. Serum factor H (FH) autoantibody
is defined 0.3 to 0.6 g/1 and as percent normal range for it
is defined 0—7.3 %. Serum Factor B (FB) level is in range
of 17—22 mg/dl. Positive anti-nuclear antibodies is defined
more than or equal to 1 over 160 titer and positive anti-dou-
ble stranded deoxynucleic acids antibodies (Anti-DS DNA
Abs) is considered more than or equal 1 over 10. Normal
levels of autoantibodies are considered for cytoplasmic an-
tineutrophil cytoplasmic antibodies (C-ANCA) < 2.8 unit
over milliliter (U/ml), perinuclear antineutrophil cytoplas-
mic antibodies (P-ANCA) < 1.4 U/ml, anti-glomerular
basement membrane antibodies (anti-GBM Abs) < 5U/ml,
anti-parietal cell antibody at 1over 20 (1 : 20) titer and anti-
smooth muscle antibody titer of 1/20. Normal ranges for
anti-mitochondrial antibody titer, anti-smith antibody, an-
ti-ribonucleoprotein antibody (anti-RNP), anti-Scl 70 an-
tibody (anti-topoisomerase I), anti-platelet antibody, anti-
RO antibody, anti-Jo-1 antibody (anti-histidyl) and anti-La
antibody are considered negative. Normal value for serum
rheumatoid factor and anti-citrulinated peptide/protein an-
tibodies (ACPA) such as anti-cyclic citrulinated peptide an-
tibody (anti-CCP) is considered < 30 IU/ml and < 20 Unit,
respectively. Reference Range in UpToDate for Anti-CCP
antibody is considered level < 20 EU/ml (negative), 20—
39 EU/ml (weakly positive), 40—59 EU/mL (moderately
positive), > 60 EU/mL (strongly positive or at least three
times the upper limit of normal). Another alternative test
for anti-CCP antibody is called anti-mutated citrulinated
vimentin.

Definition of non-albumin proteinuria (NAP)

NAP is calculated as non-albumin protein to creati-
nine ratio (NAPCR) is equal with urinary protein to cre-
atinine ratio (UPCR) minus urinary albumin to creatinine
ratio (UACR). Cut-off value for NAP is 120 mg/g and iso-
lated NAP (iNAP) is defined with UPCR > 150 mg/g and
UACR < 30 mg/g. NAP is used as complementary diabetic
kidney disease (DKD) marker to albuminuria. Researchers
found NAP was significantly associated with CKD progres-
sion that defined as decline in CKD stage with decrease of
>25 % in eGFR from the baseline [8].

Assessment of risk of bias and quality
in included articles

Case reports were analyzed using criteria developed by
the Joanna Briggs Institute Critical Appraisal tool for case
reports that has different assessment tools for each study de-
sign in question. The evaluation tool has 8 items for case
reports.

Statistical analysis

Data were entered in Microsoft Excel 2010 software.
Categorical variables are recorded as frequency (N) and
percentage (%). The continuous variables were determined
as to whether they were normally distributed using the Kol-
mogorove-Smirnov or Shapiro-Wilk test. Continuous vari-
ables with normal distribution reported as mean * standard
deviation (SD). Nonparametric variables are expressed as

Vol. 11, No. 3, 2022

http://kidneys.zaslavsky.com.ua

139



OpuwuriHaabHi ctatTi / Original Articles

median and interquartile range (Q1, Q3 and IQR). Com-
parisons between continuous variables with normally dis-
tributed (ND) data assessed by two-tailed t test analysis.
Effect size of variable on outcome was analyzed using two
proportion meta-analysis. Kaplan-Miere analysis was used
for mortality probability. Correlation between two non-
parametric variables were assessed using spearman’s tests.
Moreover, relative risk and odds ratio for statistical analyses
were used. Significance was assessed with p-value of < 0.05.

Results

Description of studies

Results of the search and study selection

Author identified 3045 records after searching electronic
databases. Alongside, five articles were removed (N = 5) and
total 3040 titles and abstracts identified. Then 3040 articles
screened and author discarded 2974 full-texts articles due to
non-related subject. Thereafter 66 articles were eligible and
4 articles were discarded due to non-case reports. Of these,
62 published articles (72 case reports) were included and en-
rolled as participants in this study.

Included studies (criteria)
Sixty-two published articles (72 case reports or partici-
pants) were considered for inclusion in this research.

Study characteristics

Study design

This research categorized as analytic (experimen-
tal) prospective study type with randomized control trials
(RCTs) design in systematic review and meta-analysis arti-
cle. Retrospective data were collected via electronic method
in this research.

Sample sizes
Sample sizes of 72 patients or participants were consi-
dered in this study.

Setting
Participants were referred to single center or multi-center
settings (emergency room or hospital or clinic) in this research.

Participants

All patients with biopsy-proven kidney specimens infa-
vor of fibrillary GP included in this study. In those patients,
structural or functional marker for kidney damage such as
elevated serum creatinine levels or decreased eGFR, signifi-
cant proteinuria and active urinalysis were noticed. Moreover,
staining for DNAjB9 protein in kidney specimens was done.

Excluded studies (criteria)

Patients were excluded from the study if they were sus-
pected to or not diagnosed as fibrillary glomerulopathy in
kidney biopsy at initial time or during follow up except in
one case report that kidney biopsy was not performed due to
death in familial fibrillary glomerulonephritis (father) and
DNAjB9 marker was not performed in two brothers. So it
was supposed that each three case be put in DNAjB9 nega-
tive groups.

Risk of bias and quality in the included studies

Assessment of risk of bias and quality of included articles
performed using Joanna Briggs Institute critical appraisal
tools for case reports. Based on these criteria, six out of
seventy-two case reports obtained eight score (6/72, 8.3 %),
fifty out of seventy-two case reports had seven score (50/72,
69.4 %), twelve out of seventy-two case reports achieved to
six score (12/72,16.6 %), three out of seventy-two patient
attained five score (3/72, 4.1 %) and one out of seventy-two
patients reach to three score (1/72, 1.3 %).

Results of case studies
Patients’ Characteristics

Among 3045 full-text articles obtained in this research
paper, five articles deduplicated and total 3040 articles iden-
tified. In current research, 3040 articles screened and 2974
articles were excluded due to unrelated subject, review arti-
cles and other studies. Then 66 full-text articles were eligible
and 4 articles were excluded due to non-case reports (n = 4).
Finally 62 published articles that contained 72 participants
were included in this study because one published article
may contain more than one case report (Fig. 1). The sixty-
two published articles (examined seventy-two case reports)
were interrogated clinical, laboratory, imaging data and
biopsy-proven kidney specimens of patients with fibrillary
glomerulopathy in the current research [9—70]. Forty out of
seventy-two patients were male (40/72, 55.5 %) and thirty-
two of them female (32/72, 44.4 %). Eight of seventy-two
patients (8/72, 11.1 %) were Caucasian, six of seventy-two
patients (6/72, 8.3 %) belonged to white descent, four out of
seventy-two patients (4/72, 5.5 %) were Japanese and Afri-
can American ethnicity, one out of seventy-one (1/72, 1.3 %)
belonged to Korean race and Non-Hispanic ethnicity. The
median and IQR of age of patients with fibrillary nephropa-
thy at time of diagnosis was 55 and 18 years old, respectively.

Endocapijlar
hYDerceHuIarit{/
absent (Eq)
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Tubular
. grt(;(;lpshZ /gstec;St(it;%' Cr(elsellular/ﬁbroceﬂular
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Figure 1. Pathologic classification of fibrillary
glomerulonephritis with mimicry of immunoglobulin A
nephropathy (IgAN)
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The mean average of age in male and female patients were
53.55 £ 13.78 and 56.29 *+ 15.8 years old (range from 1 to 80
years) respectively. There were no statistical significant level
between two sex groups in current research (p-value: 0.35).

Patients’ Complains

The patients with fibrillary glomerulopathy were pre-
sented with various symptoms. These symptoms comprise
lower leg extremity edema in seventeen out of seventy-two
patients (17/72, 23.6 %), nausea and dyspnea in six out of
seventy-two patients (6/72, 8.3 %), abdominal pain and
headache in four out of seventy-two patients (4/72, 5.5 %).
Twenty-seven out of seventy-two patients (27/72, 37.5 %)
had history of hypertension and fourteen out of seventy-two
patients (14/72, 19.4 %) referred with history of diabetes
mellitus. Seven out of seventy-two patients with fibrillary
glomerulopathy (7/72, 9.7 %) had history of obesity. Four
out of seventy-two patients (4/72, 5.5 %) gave history of
smoking and three out of seventy-two patients (3/72, 4.1 %)
patients had history of dyslipidemia, weakness and asthe-
nia in the current research. Two out of seventy-two patients
(2/72, 2.7 %) had history of gastroesophageal reflux di-
sorders (GERD), weight gain, loss of appetite, red-colored
urine, skin lesions, pale conjunctiva and ankle swelling. In
sign of patients with fibrillary glomerulopathy, twenty-four
out of seventy-two patients (24/72, 33.3 %) were manifest-
ed with hypertension and fourteen of seventy-two patients
(14/72, 19.4 %) presented with lower extremity edema. Four
out of seventy-two patients with fibrillary glomerulopathy
(4/72, 5.5 %) revealed abnormal chest auscultation, obesity
and three out of seventy-two patients (3/72, 4.1 %) showed
high temperature. Two out of seventy-two patients (2/72,
2.7 %) showed abnormal general appearance and one out
of seventy-two patients (1/72, 1.3 %) developed overweight.

Laboratory data

In fifty-six out of seventy-two patients (56/72, 77.7 %)
was performed urinalysis. Proteinuria was found in thirty-
five out of fifty-six patients (35/56, 62.5 %) and nephrotic-
range proteinuria detected in two out of thirty-five patients
(2/35, 5.7 %) in dipstick. Red blood cells detected in forty-
eight of fifty-six patients (48/56, 85.7 %) and occult blood
found in three out of fifty-six patients (3/56, 5.3 %) in uri-
nalysis. Dysmorphic red blood cell (RBC) found in five out
of forty-eight patients (5/48, 10.4 %) in urine of patients in
current study. Pyuria was measured in twelve out of fifty-six
patients (12/56, 21.4 %) and significant pyuria was seen in
six out of twelve (6/12, 50 %). Urine eosinophil more than 5
percent found in one out of twelve patients (1/12, 8.3 %) in
urinalysis. Granular cast was found in six out of fifty-six pa-
tients (6/56, 10.7 %), hyalin cast in five out of fifty-six pa-
tients (5/56, 8.9 %), fatty and RBC cast in two out of fifty-
six patients (2/56, 3.5 %), oval fat body cast and waxy cast in
one out of fifty-six patients (1/56, 1.7 %) in urinalysis. Urine
epithelial cells were seen in one out of fifty-six patients
(1/56, 1.7 %) in dipstick. Serum creatinine was measured in
sixty-seven out of seventy-two patients (67/72, 93 %) and
elevated SCr was seen in forty-nine out of sixty-seven pa-
tients (49/67, 73.1 %) with median of 2.17 and IQR of

1.86 mg/dl (Q3-Q1 = 3.55—1.69). Blood urea nitrogen was
measured in twenty-four of seventy-two of patients (24/72,
33.3 %) and elevated serum blood urea nitrogen was seen in
seventeen of twenty-four patients (17/24, 70.8 %) with me-
dian of 39.2 and IQR of 62.7 mg/dl. Serum urea was mea-
sured in seven out of seventy-two patients (7/72, 9.7 %) and
five of seven patients (5/7, 71.4 %) revealed elevated serum
urea with the mean average of 89.96 + 35.34 mg/dl. Esti-
mated GFR was measured in fifteen out of seventy-two pa-
tients (15/72, 20.8 %) and decreased eGFR was seen in thir-
teen of fifteen patients with fibrillary glomerulopathy
(13/15, 86.6 %) with the mean average of 58.83 £ 16.99 ml/
min/1.73 m?in the present research. Serum hemoglobin was
measured in twenty-four of seventy-two patients (24/72,
33.3 %) that anemia was seen in twenty-two patients (22/24,
91.6 %) with the mean average of 9.52 & 1.92 g/dl. Leuko-
cyte count was measured in twenty-two out of seventy-two
patients (22/72, 30.5 %) and leukocytosis was observed in
five out of twenty-two patients (5/22, 22.7 %) with the mean
average of 15450 + 3971.46 cells/10°. Two out of twenty-two
patients (2/22, 9 %) had leukopenia with the mean average
of 4040 % 130 cells/10° in the present research. Platelets
count was measured in twenty out of seventy-two patients
(20/72, 27.7 %) and thrombocytopenia was seen in two out
of twenty patients (2/20, 10 %) with the mean average of
70 850 + 45 860.08 cells/10°. Serum albumin was measured
in thirty-seven out of seventy-two patients (37/72, 51.3 %)
and hypoalbuminemia (serum albumin < 3.5—4 g/dl) has
been seen in twenty-eight out of thirty-seven patients
(28/37, 75.6 %) with the mean average of 2.61 + 0.48 g/dl
with fibrillary glomerulopathy in the present research.
Erythrocyte sedimentation rate (ESR) was measured in ten
out of seventy-two patients (10/72, 13.8 %) and elevated
erythrocyte sedimentation rate (ESR) was seen in eight out
of ten patients (8/10, 80 %) with the mean average of
48.44 + 27.22 mm/hr in current research. 24-hr urine pro-
tein was measured in fifty-eight out of seventy-two patients
(58/72, 80.5 %) and fifty-seven out of fifty-eight patients
(57/58, 98.2 %) showed significant proteinuria with the me-
dian 0f 4200 mg and IQR of 5900 mg (Q3-Q1 = 8000—2100)
in 24-hrs. Spot UPCR was measured in sixteen out of seven-
ty-two patients (16/72, 22.2 %) and elevated spot urine pro-
tein to creatinine ratio was seen in fifteen of sixteen patients
(15/16, 93.7 %) with the mean average of
3924.25 + 2556.76 mg/g in the present research. Non-albu-
min PCR (NAPCR) with value of 2083.91 mg/g found in
one out of seventy-two patients (1/72, 1.3 %) and elevated
NAPCR was seen in 100 % of patients in current research.
DNAjB9 detected in eight of seventy-two patients (8/72,
11.1 %) that two out of eight patients (2/8, 25 %) found in
kidney renal recipients and six out of eight patients (6/8,
75 %) found in non-transplant patients. Serum protein elec-
trophoresis was measured in thirty-four out of seventy-two
patients (34/72, 29.4 %) and abnormal serum protein elec-
trophoresis was seen in ten out of seventy-two patients
(10/34, 13.8 %). There are low gamma fraction in two out of
twenty-four patients (2/24, 8.3 %) in protein electrophore-
sis in current research. UPEP was measured in sixteen out of
seventy-two patients (16/72, 22.2 %) and there was abnor-
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mal urine protein electrophoresis in four out of sixteen
(4/16, 25 %) in current research. Serum IgG in SIEP was
measured in eleven out of seventy-two patients (11/72,
15.2 %) in the present research. Elevated immunoglobulin
(IgG) levels were seen in two out of eleven patients (2/11,
18.1 %) and low IgG levels were seen in three out of eleven
patients (3/11, 2.7 %) in the current research. Serum IgM in
SIEP was measured in ten out of seventy-two patients
(10/72, 13.8 %) in current research. Elevated serum IgM
levels were seen in three out of ten patients (3/10, 3 %) and
low IgM levels was seen in one out of ten patients (1/10,
10 %) in the present research. In this research, SIF was mea-
sured in thirty-six out of seventy-two patients (36/72, 50 %)
and there are abnormal serum immunofixation in ten out of
thirty-six patients (10/36, 27.7 %). Serum free kappa levels
in SIF was measured in seven out of seventy-two patients
(7/72, 9.7 %) and there are elevated free kappa levels in se-
ven out seven (7/7, 100 %) with median of 1000 and IQR of
3320.73 mg/l. Serum free lambda levels in SIF was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
elevated free lambda levels was seen in five out six patients
(5/6, 83.3 %) with the mean average of 95.26 + 70.71 mg/1.
Free kappa to lambda levels was measured in nine out of
seventy-two patients (9/72, 12.5 %) and high free kappa to
lambda levels (/A ratio) was seen in three out of nine pa-
tients (3/9, 33.3 %) with the mean average of 3.82 £ 2.26 in
the present research. UIF was measured in thirty out of se-
venty-two patients (30/72, 41.6 %) and there are abnormal
UIF in nine out of thirty patients (9/30, 30 %) in the present
research. Anti-HCV antibody was measured in ten out of
seventy-two patients (10/72, 13.8 %) and positive anti-HCV
Ab was seen in five out of ten patients (5/10, 50 %) in the
present research. HCV RNA PCR was measured in three
out of seventy-two patients (3/72, 4.1 %) and positive HCV
RNA PCR were seen in two out of three patients (2/3,
66.6 %) in current research. ANA was measured in thirty-
seven out of seventy-two patients (37/72, 51.3 %) and there
is positive anti-nuclear antibody titer (> 160) in six out of
thirty-seven patients (6/37, 16.2 %) with median of 1/320
and the IQR of 1 to 320 titer in the present research.
C-ANCA was measured in sixteen out of seventy-two pa-
tients (16/72, 22.2 %) and P-ANCA was measured in seven-
teen out of seventy-two patients (17/72, 23.6 %) in current
research. Positive C-ANCA was seen in one out of sixteen
patients (1/16, 6.25 %) and C-ANCA was seen in one out of
seventeen patients (1/17, 5.8 %). Anti-GBM antibody was
measured in eleven out of seventy-two patients (11/72,
15.2 %) and positive test was seen in two out of eleven pa-
tients (2/11, 18.1 %) in current research. Serum C3 level was
measured in forty-four out of seventy-two patients (44/72,
61.1 %) and there is low C3 in nine out of forty-four patients
(9/44,20.4 %) in current research. Serum C4 level was mea-
sured in forty-two out of seventy-two patients (42/72,
58.3 %) and low C4 level in three out of forty-two patients
(3/42, 7.1 %) in current research. Serum CHS50 level was
seen in five out of seventy-two patients (5/72, 6.9 %) and
decreased CH50 level was seen in three out of five patients
(3/5, 60 %) with the mean average of 32.56 + 10.39 mg/1.
High Factor H antibody was measured in two out of seventy-

two patients (2/72, 2.7 %) and elevated FH antibody level
was seen in one out of two patients (1/2, 50 %) in the present
research. Serum CRP level was measured in six out of seven-
ty-two patients (6/72, 8.3 %) and high CRP was seen in five
out of six patients (5/6, 83.3 %) patients with median and
IQR of 5.9 and 8162.65 mg/I1, respectively. Serum -2 mi-
croglobulin level was measured in two out of seventy-two
patients (2/72, 2.7 %) and elevated -2 microglobulin was in
two out of two patients (2/2, 100 %) with the mean average
of 1000.65 £ 995.35 mg/1. Urinary (3-2 microglobulin con-
centration was measured in one out of seventy-two patients
(1/72, 1.3 %) and elevated urinary -2 microglobulin con-
centration was seen in one out of one patient (1/1,100 %) in
current research. M-spike was seen in two of seventy-two
patients (2/72, 2.7 %) with the mean average of
1159.5 = 1140.5 mg/l. Creatinine clearance (CrCl) was
measured in fifteen out of seventy-two patients (15/72,
20.8 %) in current research. There were decreased creati-
nine clearance in eight of out fifteen patients (8/15, 53.3 %)
with median and IQR of 27 and 37 ml/min/1.73 m?, respec-
tively. Elevated creatinine clearance was seen in two out of
fifteen patients (2/15, 13.3 %) with the mean average of
121.7 £ 21.4 ml/min/1.73 m? in the present research. eGFR
was measured in fifteen out of seventy-two patients (15/72,
20.8 %) and decreased estimated glomerular filtration rate
(eGFR) was seen in thirteen out seventy-two patients
(13/15, 86.6 %) with the mean average of 58.80 + 16.99 ml/
min/1.73 m?in the present research. There was raised e GFR
in two out of fifteen patients (2/15, 13.3 %) with the mean
average of 111.45 * 3.25 ml/min/1.73 m? in the current re-
search. Serum blood sugar was measured in four out of se-
venty-two patients (4/72, 5.5 %) that there was hypoglyce-
mia and hyperglycemia in one out four patients (1/4, 25 %)
patients in the current research. Serum chloride was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
hyperchloremia was seen in three out of six patients (3/6,
50 %) with the mean average of 112.30 & 3.39 mEq/I. Lower
limit of normal range for serum chloride was seen in one out
of six patients (1/6, 16.6 %) in the present research. Serum
uric acid was measured in six out of seventy-two patients
(6/72, 8.3 %) and there was hyperuricemia in four out of six
patients (4/6, 66.6 %) with the mean average of
8.85 £ 0.85 mg/dl in the present research. Serum sodium
was measured in seven out of seventy-two patients (7/72,
9.7 %) and hyponatremia was seen in two out of seven pa-
tients (2/7, 28.5 %) with the mean average of
130.25 = 1.75 mEq/l in current research. Serum potassium
was measured in eight out of seventy-two patients (8/72,
11.1 %) and hyperkalemia were seen in two out of eight pa-
tients (2/8, 25 %) with the mean average of 6.42 + 0.42 mEq/1
in current research. Serum transaminases were measured in
eleven out of seventy-two patients (11/72, 15.2 %). Elevated
aminotransferase above 22 U/l were seen in six out of ele-
ven patients (6/11, 54.5 %) with median of 37.5 IU/I and
IQR of 40 TU/I for AST, median of 43 and IQR of 41 1U/I
for ALT in current research. Serum cholesterol was mea-
sured in nineteen out of seventy-two patients (19/72,
26.3 %) in current research. There was elevated total choles-
terol in thirteen out of nineteen (13/19, 68.4 %) with medi-
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an of 247 mg/dl and IQR of 126 mg/dl. Fibril size was mea-
sured in sixty-nine out of seventy-two patients (69/72,
83.3 %) with median size of 15 nm and IQR of 6.5 nm
(Q3-Q1 = 18.5—12.4) in the present research.

Pathologic findings

Working group updated oxford classification of IgA ne-
phropathy in 2016 year and five parameters of MEST-C
score were considered for this classification. Based on this
workshop, kidney specimens must contain at least eight
glomeruli number. Number of glomeruli with endocapillary
hypercellularity, necrosis, extracapillary hypercellularity
(cellular/fibrocellular  crescents),

mm0 in two out of seventy-one patients (2/71, 2.8 %), il,
t1, v0, gl, ptc3, c4d3, ci0, cvl, cv3, cglb, mm3 in one out
of seventy-one patients (1/71, 1.4 %) patients in current
research. Undetermined ci, cv, ct and mm and mesangial
proliferation found in one out of seventy-one patients (1/71,
1.4%) in the present research (Table 1).

Imaging techniques

Chest x-ray in the present research revealed different ab-
normalities such as bilateral pleural effusion in two out of
seventy-two patients (2/72, 2.7 %), bulky left hilum, bilateral
cottony interstitial infiltrates, mild interstitial lung disease

global glomerulosclerosis and seg-

mental glomerulosclerosis in this
classification must be considered
(Fig. 2). Kidney biopsy was per-
formed in seventy-one out of sev-
enty-two patients (71/72, 98.6 %)
in the present research. Kidney bi-

Records identified
through PubMed
searching
(n=318)

Records
identified through
Google Scholar

searching
(n=2690)

N =37
other
databases

opsy was not performed in one pa-
tient (1/72, 1.3 %) due to death in
current research. According to Ox-
ford MEST-C classification, there
was MO score in twenty-two of sev-
enty-one patients (22/71, 30.9 %),
M1 score in four out of seventy-
one patients (4/71, 5.6 %), unde-
termined mesangial score in eight
out of seventy-one patients (8/71,
11.2 %) in current research. El
score found in fifteen out of seven-
ty-one patients (15/71, 21.1 %), E0
in three out of seventy-one patients
(3/71, 4.2 %) and undetermined E
score in one out of seventy-one pa-
tients (1/72, 1.3 %) in the present
research. There was C2 in eight
out of seventy-one patients (8/71,
11.2 %), C1 in five out of seventy-
one patients (5/71, 7 %) and three
out of seventy-one patients (3/71,
4.2 %) in current research. SI
found in thirty-nine out of seventy-
one patients (39/71, 54.9 %) in the
present research. TO found in thirty
of seventy-one patients (30/71,
41.7 %), T1 in nine out of seventy-
one patients (9/71, 12.6 %), T2 in
seven out of seventy-one patients
(7/71, 9.8 %) in current research.
Double contour glomerular base-
ment membrane (GBM) detected
in six out of seventy-one patients
(6/71, 8.4 %) and DNAjB9 marker
found in kidney biopsies of eight
out of seventy-one patients (8/71,
11.2 %) in current research. In re-

Identification

Screening

Eligibility

Included

Total records
identified
(n = 3045)

Records excluded
after deduplication
(n = 3040)

Excluded (n = 2974)
Reasons for exclusion:
— Dueto unrelated
subjects

Records screened
based on initial
title and abstract
view
(n = 3040)

Full-text articles
viewed and assessed

Excluded (n = 4)
Reasons for exclusion:
— Non-case reports

for eligibility
(n = 66)

Studies included
in quantitative
synthesis (72 case

reports in 62
publications)

nal allograft recipients, there was

Figure 2. Workflow of current research
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(ILD), diffuse interstitial process and atelectasis
of left lower lobe, mild cardiomegaly in one out
of seventy-two patients (1/72, 1.3 %) in current
research. Abnormal kidney ultrasonography was
seen in thirteen out of seventy-two patients (13/72,
18 %) in current research. There were various kid-
ney abnormalities in ultrasonography as increased
parenchymal echogenicity, scattered cyst, simple
cyst, enlarged kidney sizes, bilateral small kidney,
single kidney with compensatory hypertrophy of
other kidney, enlarged kidneys with multiple cyst,
bilateral kidneys with increased echogenicity and
irregular surface, bilateral kidneys with increased
echogenicity, irregular surface and normal sizes
in the present research. A small benign cyst was
seen in ultrasound scan of one out of seventy-one
patients (1/72, 1.3 %) in the present research.
Abdominal sonography in one out of seventy-two
patients (1/72, 1.3 %) revealed ascites, gall blad-
der stone and bilateral pleural effusion. Upper GI
endoscopy was performed in two out of seventy-
two patients (2/72, 2.7 %) that in one case (1/72,
1.3 %) revealed macroscopic evidence of gastritis
with polypoid mass and central ulceration on the
anterior wall of the stomach. Another case showed
chronic antral gastritis and duodenitis with super-
ficial erosions. Two abnormal findings were seen
in echocardiography (2/72, 2.7 %) as mild mitral
regurgitation (MR) and slight left ventricular hy-
pertrophy (LVH) in the present research. Chest
computed tomography (CT) scan in one out of
seventy-two patients (1/72, 1.3 %) revealed bi-
lateral interstitial pulmonary infiltration and ab-
dominal CT scan showed renal atrophy, ascites
and multiple liver abscesses.

Treatment modalities

Therapeutic modalities comprise oral steroids
in forty-two out of seventy-two patients (42/72,
58.3 %), IV methylprednisolone in thirty-two
out of seventy-two patients (32/72, 44.4 %), im-
munosuppressive agents in forty patients (40/72,
55.5 %) that include cyclophosphamide (CPA)
in fifteen cases (15/40, 37.5 %), azathioprine in
eight cases (8/40, 20 %), cyclosporin in five cases
(5/40, 12.5 %), mycophenolate mofetil (MMF)
in four cases (4/40, 10 %), tacrolimus, chlo-
rambucil and undetermined immunosuppressive
agents in three cases (3/40, 7.5 %), sirolimus in 1
case (1/40, 2.5 %). Rituximab was used in ten out
of seventy-two patients (10/72, 13.8 %) and plas-
mapheresis in seven out of seventy-two patients
(7/72, 9.7 %). Interferons were used in three out
of seventy-two patients (3/72, 4.1 %) that consist
interferon, interferon alpha and interferon alpha
2A. Immunoglobulins were used in three out of
seventy-two patients (3/72, 4.1 %) in the pre-
sent research. Angiotensin-converting enzyme
inhibitors (ACEIs) were used in twenty-five out
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of seventy-two patients (25/72, 34.7 %), angiotensin recep-
tor blockers (ARBs) were used in eight out of seventy-two
patients (8/72, 15.2 %) and dual renin angiotensin system
(RAS) blockades in three out of seventy-two patients (3/72,
4.1 %). Diuretics were consumed in fourteen out of seven-
ty-two patients (14/72, 19.4 %). Calcium channel blockers
were used in eight out of seventy-two patients (8/72, 11.1 %)
and beta-blockers in four out of seventy-two patients (4/72,
5.5 %). H,-blockers were used in four out of seventy-two pa-
tients (4/72, 5.5 %) patients with fibrillary glomerulopathy.
Fifteen out of seventy-two patients (15/72, 20.3 %) under-
went hemodialysis (HD) in current research and two out of
seventy-two patients (2/72, 2.7 %) underwent peritoneal di-
alysis (PD). Undetermined dialysis (2/72, 2.7 %) performed
in one out of seventy-two patients (1/72, 1.3 %) in the pre-
sent research.

Outcomes and follow up
Characteristics of patients during follow up has been re-
corded in Table S8 in current research.

Primary end-points

Serum creatinine was measured in forty out of seventy-
two patients (40/72, 55.5 %) and in accordance with SCr,
three out of forty patients (3/40, 7.5 %) found AKI, four
out of forty patients (4/40, 10 %) found AKD, fourteen out
of forty patients (14/40, 35 %) developed CKD during fol-
low up in current research. NKD found in one out of forty
patients (1/40, 2.5 %) based on eGFR calculation. Elevated
SCr was seen in twenty-eight out of forty patients (28/40,
70 %) with median of 2.18 mg/dl and IQR of 4 mg/dl
(Q3-Q1 = 5.65—1.55) during time of follow up (time of the
last serum creatinine measurement) in the present research.
There was significant statistical correlation between elevated
SCr and follow up time with p value of 0.01 and confidence
interval of 0.7820 to —0.1258 during follow up (Fig. 3). Re-
lative risk of kidney failure progression to KRT (> 2 fold ele-
vation in SCr or dialysis or kidney transplant) in exposed
to DNAjB9 positive patients (Group I) and DNAjB9 nega-
tive patients (Group II) was assessed 2.67 with 95% CI of
1.128 to 6.3044 and p value of 0.025. Odds ratio of kidney
failure progression to KRT (> 2 fold elevation in SCr or dia-
lysis or kidney transplant) was assessed 4.33 with 95% CI of
0.9464 to 19.8417 and p value of 0.058 in current research
(Table 2). Twenty-two out of seventy-two patients (22/72,
30.5 %) stayed on dialysis and two out twenty patients (2/20,
10 %) underwent PD during follow up period. Kidney dis-
turbation was occurred in the median time of 6.5 hours and
IQR of 14.5 hrs (Q3-Q1 = 17.5—3). Serum Bun was mea-
sured in six out of seventy-two patients (6/72, 8.3 %) and
three out of six patients (3/6, 50 %) found elevated blood
urea nitrogen with the mean average of 69.0 = 23.8 mg/dl
in current research. Creatinine clearance was measured in
three out of seventy-two patients (3/72, 4.1 %) and two out
of three patients (2/3, 66.6 %) found decreased creatinine
clearance with the mean average of 20.2 + 11.5 milliliter per
minute (cc/min). Estimated GFR was measured in five out
of seventy-two patients (5/72, 6.9 %) and five out of five pa-
tients (5/5, 100 %) patients developed declined eGFR with

the mean average of 42.02 & 18.94 ml/min/1.73 m? in cur-
rent research. 24-hr urine protein collection was measured
in twenty-one out of seventy-two patients (21/72, 29.1 %)
and significant 24-hr proteinuria was seen in fourteen
out of twenty-one patients (14/21, 66.6 %) with mean of
1.09 = 0.75 g/24 hr in current research. UPCR was mea-
sured in nine out of seventy-two patients (9/72, 12.5 %) and
eight out of nine patients (8/9, 88.8 %) developed elevated
UPCR proteinuria with median of 800 mg/g and IQR of
12 600 mg/g (Q3-Q1 = 13 000—400) during follow up. Uri-
nary bence jones protein (BJP) was measured in one out of
seventy-two patients and elevated free BJP (free kappa pro-
tein) was seen in one out of one patient (1/1, 100 %) in the
present research. Free kappa to lambda ratio was measured
in two out of seventy-two patients (2/72, 2.7 %) and two out
of two patients (2/2, 100 %) found elevated free kappa to
lambda ratio in the present research. Eight out of seventy-
two patients (8/72, 11.1 %) died in current research. Pro-
portion of death in DNAjB9 positive patients (Group I) was
assessed zero out of eight patients (0/8) and proportion of
non-died patients in DNAjB9 positive patients was assessed
eight out of eight patients (8/8,100 %). Proportion of death
in DNAjB9 negative patients (Group II) was assessed eight
out of sixty-four patients (8/64, 12.5 %) and proportion of
non-died patients in DNAjB9 negative patients was assessed
fifty-six out of sixty-four patients (56/64, 87.5 %) in current
research. There was nonsignificant statistical level in com-
parison between DNAjB9-positive and DNAjB9-negative
patients (proportion between two groups) during follow up
in current meta-analysis (p = 0.29). There was statistical
significant level at comparison between group I and group
I1 for mortality probability (Kaplan-Miere analysis) during
follow up in the present research (p < 0.0001) (Fig. 4). KRT
(renal transplant) was seen in four out of seventy-two pa-
tients (4/72, 5.5 %) in current research. Two out of eight
DNAjB9 positive staining in kidney biopsy specimens found
kidney transplantation (2/8, 25 %) and six out of eight
DNAjB9 positive staining were not received kidney trans-
plantation (6/8, 75 %). Proportion difference was assessed
21.9 % in this research. Comparison of these value was as-
sessed 0.011 (p-value of 0.011) with confidence interval of
2.51 to 56.05. Two out of sixty-four DNAjB9 negative stain-
ing in kidney biopsy specimens found kidney transplanta-
tion (2/64, 3.1 %) and sixty-two out of sixty-four DNAjB9
negative staining were not received kidney transplantation
(62/64, 96.8 %). Two out of seventy-two patients (2/72,
2.7 %) developed recurrence of disease in fibrillary glome-
rulonephritis. Graft loss was seen in two out of four patients
(2/4, 50 %) post-transplant period during follow up. There
was not significant correlation between histologic marker of
segmental glomerulosclerosis (S1) and DNAjB9 staining on
kidney biopsy specimens (p-value of 0.11; correlation coef-
ficient: 0.7).

Secondary end-points

Three out of seventy-two patients (3/72, 4.1 %) patients
found ESKD in the present resecarch. HCV RNA was mea-
sured in one out of seventy-two patients (1/72, 1.3 %) and
it disappeared in one out of one patient (1/1, 100 %) during
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follow up. Herpers zoster was measured in one out seventy-
two patients (1/72, 1.3 %) and found in one out one patient
(100 %) in the present research. Serum transaminases were
measured in two out of seventy-two patients (2/72, 2.7 %)
and elevated serum transaminases found in one out of two
patients (1/2, 50 %) in current re-

with proteinuria (most often with nephrotic syndrome),
hematuria, renal insufficiency and hypertension that in 50
% of cases culminate in to end-stage kidney disease. In our
research 19.4 % (14/72) of patients presented with lower leg
extremity edema and 85.7 % (48/56) presented with micro-

search. C3 was measured in three
out of seventy-two patients (3/72,
4.1 %) and low C3 was seen in one
of three patients (1/3, 33.3 %) in
current research. C4 was measured
in two out of seventy-two patients
patients (2/72, 2.7 %) and normal
C4 detected in two out of two pa-

tients (2/2, 100 %). Platelet count
was measured in two out of seventy-

Variable Y

1 e 1 1

two patients and thrombocytopenia 0.1

found in two out of two patients =
(100 %) in current research. Anti- e
nuclear antibodies was measured 0.01 b
in one out of seventy-two patients 0.01

(1/72, 1.3 %) and elevated ANA ti-
ter was seen in one out one patient

0.1 1 10 100 1000
Variable X

(1/1, 100 %) in the present research.

Figure 3. Correlation between serum creatinine and time on outcomes

Discussion

of patients with fibrillary glomerulopathy in current research. SCr, serum

creatinine. Variable X indicates time of the last serum creatinine measurement

Fibrillary glomerulonephritis is
a rare glomerular disease that has
been found in less than 1 % of na-

in patients with fibrillary glomerulonephritis during follow up and variable Y

depicts serum creatinine level

tive kidney biopsies. This disease
first described by Rosenmann and

Mortality

100 Fym=r1==r

Eliakim in 1977 year [71]. Fibril-
lary GP is diagnosed by ultrastruc-
tural finding of arranged straight
fibrils measuring to 10 to 30 nm
in thickness in electron micro-
scopy. Depositions in FGN are in
the mesangium and GBM or both i
in electron microscopy. On immu-
nofluorescence (IF) staining, the
deposits stain for polyclonal IgG
and complement indicating im-
mune complex deposition. Some-
what ill-defined smudged deposits
that stain most intensely for IgG,
usually accompanied by C3, k, A
and sometimes also associated with
staining for Clq, IgM and/or IgA.
In 5 % of cases, IF deposits stain by
K or A but not both and such light —
chain restriction is related to dys-
proteinemia [3]. Morphologic fea-
tures of FGN in IF staining consist

1

80

60

40

Survival probability (%)

i e

i R | I

Group

| | | 1 |

o

mesangial expansion/hypercellu-
larity with or without GBM dupli-

50

100 150 200 250
Time

cation. Other morphologic features
include endocapillary glomerulo-
nephritis and crescentric glomeru-
lonephritis. These patients present

Figure 4. Kaplan-Miere curve of death and time of follow up of patients
with fibrillary glomerulopathy in current research. Group I indicates death
in DNAjB9 positive patients and Group Il depicts death in DNAjB9 negative

patients
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scopic hematuria. Clinical features of 33.3 % (24/72) of our
patients were hypertension and there was proteinuria in one
hundred (100%) patients. 33.3 % of our patients developed
ESKD during 1 year follow up that was in disagreement with
study by Andeen et al. that 53 % progressed to ESKD during
24 months follow up. DNAjB9 is a novel biomarker for FGN
and DNAjB9 expression in the glomeruli is highly specific
and sensitive for FGN. Whether serum DNAjB9 marker can
be used for FGN or not, one study by Nasr et al. revealed
that serum levels of DNAjB9 staining could be valuable
marker to predict FGN with the complement kidney biopsy
for the diagnosis of FGN [72]. Inherited FGN or familial
FGN is reported in few cases and genetic background can
play a role in pathogenesis of FGN because human leuko-
cyte antigens (HLAs) involve in inherited risk factors for
emerging FGN. HLA associated with FGN is seen in other
kidney diseases. HLA-DR7 and HLA-DQ2 have been as-
sociated with steroid sensitive nephrotic syndrome and
HLA-B-35 is seen in IgA nephropathy/Henoch-schoenline
purpura (HSP) [73]. Moreover, association between FGN
and HLAs have been reported as HLA-B35, HLA-DR-7
and DQ?2 antigens. Lower frequency with HLA-DR4 has
reported in FGN. Notably, association between hepatitis C
virus infection and fibrillary glomerulonephritis has been re-
ported in several studies. Positive HCV RNA PCR was seen
in two out of three patients (2/3, 66.6 %) and positive anti-
HCYV Ab was seen in five out of ten patients (5/10, 50 %) in
the present research that those values are approximately in
agreement with studies by Nasr et al. and Said et al. arisen
positive hepatitis C infection. That study revealed positive
Hepatitis C PCR in two out of forty-seven patients (2/47,
4.2 %) while study by said et al. revealed positive hepatitis
C infection in one out of seventeen patients (1/17, 5.8 %)
|74]. Association of this virus with FGN in black people in
another study has been documented by Schober et al. that
this value was higher in black people rather than white peo-
ple [75]. Another finding in this research must be noticed
that is age of patients with FGN. The median age of pa-
tients with FGN was 55 years old and there was slight male
predominance (male to female ratio: 1.25) that was agree-
ment with Study by Nasr et al. The mean age of patients at
kidney biopsy was 53 years and female predominance was
detected in that study. Another association of this disease
has been reported with dysproteinemia and autoimmune
diseases such as cryoglobulinemia and test for cryoglobulin
must be performed before diagnosis of fibrillary GP. In our
research, high free kappa and free lambda levels found in
100% (7/7) and 83.3 % (5/6) of patients with FGP, respec-

tively. Moreover, high free kappa to lambda levels (/A ratio)
was seen in three out of nine patients (3/9, 33.3 %) with the
mean average of 3.82 & 2.26 in the present research. Two out
of seventy-two patients (2/72, 2.7 %) had M-spike protein
while in study by Nasr et al., was assessed eleven out of six-
ty-three patients (11/63, 17.4 %). Moreover, study by Mari-
naki et al. revealed negative monoclonal paraproteinemia,
chronic viral infection and serologic tests for other autoim-
mune disorders in ten patients [76]. Positive ANA was seen
in six out of thirty-seven patients (6/37, 16.2 %) and with
median of 1/320 and the IQR of 1 to 320 titer and this value
was disagreement with study by Said et al. that this value was
assessed higher (3/14, 21.4 %). Low C3 in nine out of forty-
four patients (9/44, 20.4 %), low C4 in three of forty-two
(3/42, 7.1 %) patients and low CH50 were seen in three out
of five patients (3/5, 60 %) were detected while it was incon-
sistent with study by Said et al. that serum C3 and C4 were
normal in all sixteen patients. Positive C-ANCA was seen in
one out of sixteen patients (1/16, 6.25 %) and C-ANCA was
seen in one out of seventeen patients (1/17, 5.8 %). Positive
anti-GBM antibody was seen in two out of eleven patients
(2/11, 18.1 %) in current research. Other finding in this re-
search was presence of high relative risk and Odds ratio of
fibrillary glomerulonephritis on outcome of kidney failure
progression to KRT (persistent dialysis or kidney transplan-
tation or > 2-fold elevation in SCr) that assessed 2.67 and
4.33, respectively. The key points in this discussion are death
probability in DNAjB9-negative patients and effect of this
marker on outcomes of fibrillary glomerulonephritis. Sur-
vival probability of DNAjB9 negative patients with fibrillary
GP was assessed 12.5 % vs. probability of 0 in DNAjB9-po-
sitive patients with significant statistical level (< 0.0001). Till
to now based on my to my best knowledge, such study hasn’t
been found in literature review and advanced searching. Be-
cause DNAjBY is accounted as the fourth most abundant
protein in FGN glomeruli, therefore can be said that it is
the most common protein involving in its pathogenesis [77].
Hence it is possible that in the absence of ultrastructural
evaluation (EM), this immunohistochemical marker can
diagnose the fibrillary GN [3]. In conclusion, relative risk
of kidney failure progression to KRT in exposed to DNAjB9
positive patients (Group I) and DNAjB9 negative patients
(Group II) was assessed 2.67. There was statistical signifi-
cant level at comparison between group I and group II for
mortality probability (Kaplan-Miere analysis) during follow
up in the present research.

Ethics Approval and consent to participate. Authors
of published articles (case reports) stated that research was

Table 2. Relative risk and odds ratio of kidney failure progression to KRT

isease +/— Kidney failure Non-kidney failure : . .
Exposure +/= progression to KRT | progression to KRT Total Relative Risk Odds ratio
DNAjB9 positive /a+b+clc+d d/b

! 4 (a 4 (b 8 (n1 a/a+ C/C + ax XC
patients (Group I) (@) (®) M) | Watacos 52 x 4 = 208
DNAIB9 negative 12/12+52=0.18 |12x4 =48
patie,ﬁts (Grgup Il 12(c) 52 (d) 64 (n0) [0.5+0.187=2.67 | 208 +48=4.33
16 (m1) 56 (mO0) 72 (N) 2.67 4.33

Note: KRT — kidney replacement therapy.
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Bnaue 6iomapkepa Dna-j 6iAKO TENAOBOrO LWOKY YAeHA 9 poauHu B (DNAJB9) y 3paskax 6ioncii HUpKu
HQ HUPKOBI Pe3yALTATU NPU PIGPUASIPHOMY FTAOMEPYAOHEDPUTI

Pe3iome. Akryanbnicts. ®iGpunspuuii raomepynoHedpur —
PpiAKicHE 3aXBOPIOBAHHS KJIYOOUKiB, 1110 MPOSIBISETHCS TiNepTeH-
3i€10, TeMaTypi€ro, He(hpOTUYHUM CUHIPOMOM i HUPKOBOIO HEIO-
cratHicTio. MeTa A0CiKeHHs: OLiHUTYU BILUTUB MapKepa 3a0apB-
nenHst DNAjB9 y 3pa3kax Giorcii HUpOK Ha HUPKOBI pe3yJibTaTH.
Martepiamn Ta MeTOAM. Y 1IbOMY aHATITUYHOMY (CKCIIEpUMEH-
TaJIbHOMY) KJIiHIYHOMY JAOCJIIIKEHHI 3 113aiiHOM PaHI0Mi30BaHO-
TO KJIIHIYHOTO BUTIPOOYBaHHS (MeTaaHATITUYHA CTATTs) OyIu 00-
CTeXeHi 72 TMallieHTH 3 MiATBEPIKEHUM Oiomcieio (hiopmIsipHUM
rioMepyioHedpuToM. BrBUYeHi KiIiHIUHI O3HaKu, J1abopaTOpHi
NaHi TIpY TIEPBUHHOMY 3BEPHEHHI, METOMIM JIIKYBaHHS Ta HACJIilI-
ku. CTaTTs HaImMcaHa Ha OCHOBI mmoiryKy B 6a3ax PubMed Central
i Google Scholar pyist BUSIBICHHS IMTOTEHIIIHHO peJIeBAHTHUX CTa-
Teii. MeniaHa, BiIcOTOK, cepefHe + craHaapTHe BinxuieHHs (SD),
NBOBUOIPKOBMIA t-KpUTEPiii i Xi-KBaapaT, IBONPOIOPLIAHUI MeTa-
aHaJti3 pi3HULIb Ta aHai3 Karmana — Meepa BUKOPUCTOBYBATUCS
IIJIS1 CTATUCTUYHOI OLliHKK. KpiM TOTro, ISl CTaTUCTUYHOTO aHaIi3y
BpaxOBYBaJIM BiTHOCHUI PU3UK, CITiBBiIHOIIEHHS ILIAHCIB, KOpe-
nsuiro CriipmeHa. Pe3yabraTi. Meniana Ta iHTepKBapTHIIbHUIA [Ti-
arna3oH BiKy IMalli€HTiB i3 (hiOpMIsIpHOIO He(pOoIIaTi€lo HAa MOMEHT
BCTaHOBJICHHS 1iarHO3y AOpiBHIOBaIM 55 i 18 pokiB BianoBigHo. Y
MOTOYHOMY JOCJiIKEHHI He OyJIO CTATUCTUYHO 3HAYYIIO1 Pi3HMII
MiX rpynamu 4oJIoBikiB i xiHok (p = 0,35). IcHyBasia 3Havy1la cra-
TUCTUYHA KOPEJISILis MK TTiIBUIIEHUM PiBHEM KpeaTUHIHY CUPO-

BaTKM, YaCOM OCTAHHBOTO BUMipIOBaHHS KPeaTUHIHY CUPOBATKH i
3HadyeHHsIM p = 0,01 Ta moBipuum iHTepBasioMm ([1I) Bim 0,7820 mo
—0,1258 mig yac criocrepexeHHs. BimHocHMiT pusuK mporpecy-
BaHHSI HUPKOBOI HEIOCTATHOCTI 10 BUKOPUCTAaHHS 3aMiCHOI HUP-
koBoi Teparii (T > 2 pasu piBHS KpeaTHHIHY B CHPOBATIL KPOBi 460
niastiz ym TpaHcruianTaiis Hupku) y DNAjB9-no3utuBHux (rpyna
1) rta DNAjB9-HeraruBHux nauienris (rpyna II) ouiHioBaBes sk
2,67 13 95% M1 Bin 1,128 no 6,3044 i 3nauenusim p = 0,025. Crii-
BiIHOIIIEHHsI IIAHCIB MPOrpecyBaHHSI HUPKOBOI HEIOCTATHOCTI
10 3amicHoi Hupkosoi Teparii (T > 2 pasu piBHSI CHPOBATKOBOTrO
KpeaTHHiHy a0o Aiali3 M TpaHCIUIaHTaLlisi HUPKU) OyJI0 OLliHEHO
sK 4,33 13 95% 1 Bin 0,9464 no 19,8417 i 3nauenHsm p = 0,058.
BusiBieHO CTaTUCTUYHO 3HAYYILY Pi3HMIIIO TIPU MOPIBHSHHI Tpy-
mu I ta rpynu 11 1momo fiMoBipHOCTI cMepTHOCTI (aHaniz Karuia-
Ha — Meepa) nin yac nogaspinoro criocrepexkeHHs (p < 0,0001).
BuCHOBKH. Y 1IbOMY [OOCTIIKEHHI BUSBICHO BHCOKHMI DPU3MK
cmeptHocTi cepen DNAjB9-HeratuBHux naiieHTiB (8/64, 12,5 %)
nopiBHsAHO 3 DNAjB9-no3urtnBHuMu nauieHtamu (0/8) 3i ctatuc-
TUYHO 3HAYYIIMM piBHEM. BiIHOCHMII pU3MK i CIiBBiIHOILIECHHS
IIAHCIB TIPOrpecyBaHHS HUPKOBOI HEOOCTATHOCTI IO 3aMiCHOI
HUPKOBOI Teparii oLiHoBaaucs sk 2,67 i 4,33 BinmosigHo.
Kiouosi cioBa: mapkep DNAjBY; enekTpoHHa MiKpOCKOITis;
TepMiHaJbHa CTafisli XBOpOOM HUPOK; (hiOPWISIPHUIA TIIOMEpYIIO-
Hedput; mKama MEST-C
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