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Abstract. Background. Fibronectin glomerulopathy is an inherited kidney disease that is characterized
with extensive depositions of fibronectin in mesangium and subendothelial space. The aim of study is fo
assess effect of fibronectin gene on decreased renal function and likeliness of recurrence of the disease
after kidney transplantation. Materials and methods. In refrospective descriptive studies, fifty-seven pa-
tients with fibronectin glomerulopathy were enrolled in this research. Relative risk and Odds ratio for asses-
sing effect measures of risk factor on oufcomes of disease were used. Results. Of fifty-seven patients with
fibronectin glomerulopathy, thirty-six patients (36/57, 63.1 %) were male and twenty-one patients were
female (21/57, 36.8 %). Relative risk and Odds ratio of end-stage kidney disease (ESKD) in nephrotic-range
proteinuria versus non-nephrotic range proteinuria were assessed 1.33 and 1.39, respectively. Relative risk
and Odds ratio of end-stage kidney disease with kidney replacement therapy (KRT) in patients with posi-
tive FN1 gene (as risk or contributing factor) versus patients with negative FN1 gene was assessed 0.66 and
0.50, respectively. Risk of recurrence after kidney fransplant with nephrotic-range proteinuria was assessed
0.83 (95% confidence interval of 0.1213 to 6.7244) and odds ratio of recurrence after kidney fransplant with
nephrotic proteinuria versus non-nephrotic range proteinuria was assessed 0.75 (95% confidence interval
of 0.03757 to 14.9733) in the current research. Conclusions. Relafive risk and odds ratio of end-stage kid-
ney disease in nephrotic-range proteinuria versus non-nephrotic range proteinuria were assessed 1.33 and
1.39, respectively. Therefore, it ppears risk of fibronectin gene 1 on end-stage kidney disease with kidney
replacement therapy be low.

Keywords: fibronectin; fibronectin glomerulopathy; kidney failure; lobular appearance

Introduction
Fibronectin glomerulopathy (FNG) or glomerulopathy

S stains. The deposits are made of granular to occasional
fibrillary material, with and thioflavins fibrils measuring 14

with fibronectin deposits (GFND) is a rare hereditary con-
dition with an autosomal dominant inheritance. Burgin et
al described this disease for the first time in 1980 year [1].
The main features of this glomerulopathy is immunoreac-
tivity of glomerulus with a monoclonal immunoglobulin
on serum fibronectin. Fibronectin glomerulopathy is di-
agnosed and confirmed with kidney biopsy. The deposits
of fibronectin at first are deposited in the mesangium and
then in subendothelial area. They are red with trichrome
stain and stain intensely with the period acid Schiff (PAS)
stain. The deposits are negative with the congo red T and

to 16 nm in diameter. Mutations of fibronectin gene (FN1)
are located in 1932 chromosome and timely diagnosis pre-
vents this disease in the next probands. Progression to end-
stage renal disease may be done slowly in some patients.
Recurrence of disease after kidney transplantation has
been documented [2]. The aim of this research is to assess
effect of FN1 gene mutation as risk factor on progressive
kidney failure. Confirmation by genetic analysis helps to
the better recognition of the entity in the next probands
and prevention of disease. Today’s science moves toward
genomics detection of diseases.
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Materials and methods

Among screened 5374 full-text articles obtained in this
research paper, 5250 articles were excluded due to unre-
lated subject, review articles and other studies. Then 124
full-text articles were eligible and 100 articles were exclu-
ded due to non case report. All case reports were obtained
via electronic search in PubMed central (PMC), PubMed
and Google Scholar database. These 24 articles included
57 case reports that were examined 57 patients with fibro-
nectin deposits in kidney biopsy and renal dysfunction for
systematic review and meta-analysis synthesis. Patients
with kidney disorders and pathologic characteristics of fi-
bronectin deposition in kidney biopsy were considered for
this research. Risk and odds of end-stage kidney disease
progression (need to persistent hemodialysis) in patients
with positive FN1 gene (as risk or contributing factor) and
risk of graft loss after kidney transplant according to Banff
2013 classification were primary outcomes in this study.
Decreased estimated glomerular filtration rate (¢GFR),
elevated urinary albumin creatinine ratio (UACR) for
detecting proteinuria and mortality rate were secondary
outcomes in this study. The paper has written based on
advanced searching via PubMed central (PMC), PubMed
and Google Scholar databases to identify published arti-
cles since inception to April 2022. The mentioned search
used the following search terms of fibronectin nephropa-
thy, GFND and advanced search with fibronectin and
kidney. The author reviewed references of all included ar-
ticles and performed handsearching of related journals to
identify the additional relevant studies. The search strategy
was used to obtain titles and abstracts of studies that might
be relevant to the review. The 5383 titles and abstracts
were screened via electronic search in PMC, PubMed and
Google Scholar by author, respectively. Total records of
5383 articles were screened and after deduplication 5374
articles identified. Of them, 5250 articles were excluded
due to non-related subject, review articles, others and 124
full-text articles were considered for eligibility. However
studies and reviews that might include relevant data or in-
formation studies were retained initially. The 100 articles
were excluded due to not case reports. Then 57 case re-
ports in 24 published articles that were examined 57 pa-
tients with fibronectin deposits in kidney biopsy and renal
dysfunction were included for qualitative and quantita-
tive synthesis. Data extraction was carried out by author
and studies that reported in non-English language jour-
nals were to be translated before assessment. Where more
than one publication of one study existed, reports were
viewed and studied then the publication with the most
complete data was included. All patients with pathologic
characteristics of fibronectin deposition in kidney biopsy
with decreased eGFR were considered in this research.
Clinical features such as age, sex, different symptoms and
physical signs were extracted from this study. Further-
more, biochemical variables of serum creatinine (SCr),
eGFR, urine protein, genetic testing at initial presenta-
tion, imaging, management and outcomes were collected.
The most recent American Heart Association/American
College of Cardiology (AHA/ACC) guidelines defines an

office blood pressure (BP) < 120 mm Hg as normal, and
office BPs in the range of 120 to < 130/80 mm Hg are
defined to be high. An office BP > 130/80 mmHg would
account as the threshold for hypertension [3]. Three mis-
sense mutations have been seen in the fibronectin gene —
WI1925R, L1947R and Y973C that can lead to formation
of abnormal cysteine (Cys) — Cys bonds and protein
folding. Therefore, the fibronectin deposits are produced
in the extracellular matrix (ECM) of the glomerulus [4].
Case reports were analyzed using criteria developed by the
Joanna Briggs Institute Critical Appraisal tool for case re-
ports 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 deter-
mined as to whether they were normally distributed using
the kolmogorove-smirnov or shapiro-wilk test. Continu-
ous variables with normal distribution reported as mean
+* standard deviation (SD). Nonparametric variables are
expressed as median and interquartile range (Q1, Q3 and
IQR). Comparisons between continuous variables with
normally distributed (ND) data assessed by two-tailed
one-sample t test analysis. Relative risk and Odds ratio
for assessing effect measures of risk factor on outcomes of
disease were used. Significance was assessed with p-value
of < 0.05.

Results

Author identified total records of 5383 after searching
through PubMed and Google scholar databases as elec-
tronic method and then screened 5374 articles after dedu-
plication. During this research, 5250 articles were discar-
ded due to unrelated subject and 124 articles became
eligible. Thereafter, 100 articles excluded for non-case re-
ports and to end 57 patients in twenty-four published arti-
cles were included and enrolled for participate in this pre-
sent research (Fig. 1). Twenty-four published articles (57
case reports or participants) were considered for inclusion
in this research. Extracted data were planned with analytic
(experimental) type of clinical studies with randomized
clinical trials design in systematic review and meta-analysis
article in the present research. Sample sizes ranged from 57
to 64 patients in this study that eight patients excluded from
this study. Participants were referred to single center in
eleven case reports and these situations were not mentioned
in thirteen case reports. All patients included in this study
had kidney diseases in relation with fibronectin deposition
in kidney biopsy. Patients were excluded from the study if
they were not diagnosed as fibronectin glomerulopathy in
kidney biosy specimens. Assessment of risk of bias and
quality of included articles performed using Joanna Briggs
Institute critical appraisal tools for case reports. In this re-
search, eight of patients (8/57, 14 %) achieved 8 score,
twenty-three of patients obtained seven score (23/57,
40.3 %), twenty-five of patients obtained six score (25/57,
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43.8 %), one patient (1/57, 1.7 %) achieved four sore [Table
S1*]. Among screened 5383 full-text articles obtained in
this research paper, 5374 articles were excluded due to un-
related subject, review articles and other studies. Then 124
full-text articles were eligible and 100 articles were exclud-
ed due to not case report (n = 100). Finally 24 published

*Unfortunately, for technical reasons, we cannot place additional
materials in the article [tables, links to which are given in square bra-
ckets]. For more information please contact the author of the article
(see address for correspondenc).

articles were included in this study. These 24 articles in-
cluded 57 case reports that were examined 57 patients with
fibronectin deposition in kidney biopsy and renal dysfunc-
tion for qualitative and quantitative synthesis [Table S2].
Fifty-seven patients were enrolled in this research with me-
dian age of 30 with QI of 21, Q3 of 47.5 and IQR of 26.5
years old and age range of 4 to 88 years old. Thirty-six out
of fifty-seven patients (36/57, 63.1 %) were male and twen-
ty-one patients were female (21/57, 36.8 %). The mean av-
erage of age in male and female levels were assessed
35.80 £ 19.63 and 37.28 £ 18.63 years old, respectively.
There wasn’t statistical signifi-

Figure 1. Workflow of included studies

cant level between two sex

groups (p-value: 0.78). Twenty-

three of fifty-seven patients

Records _ Bfacords (23/57, 40.3 %) were from

identified identified through Switzerland ethnicity, fourteen

through PubMed Google Scholar of fifty-seven patients (14/57,

c Central searching searching 24.5 %) from Japanese, six of
._g (n = 2622) (n =2759) fifty-seven patients from Ita-
3 T —— lian ancestry (6/57, 10.5 %),
= . o four of fifty-seven patients from
£ (':(iné'ggf) Chinese (4/57, 7 %), two of
- - fifty-seven patients from USA,
Netherland, Brazil (2/57,

Records 3.5 %) and one patient (1/57,

excluded after 1.7 %) from India, Burma and

deduplication Caucasian race [Table S3].

(n = 5372) Fourteen of fifty-seven patients

were mentioned history of ne-

phrotic syndrome and family

history of proteinuria or renal

dysfunction (14/57, 24.5 %),

2 - ten out of fifty-seven patients
< A SEEE EXCI;‘:::O(:S fOE;ZSO) with history of proteinuria
) based on initial . (10/57, 17.5 %), six of fifty-
é title and abstract exclusion: seven patients gave history of
view Dueto u.nrelated hematuria and hypertension

(n = 5372) subjects (6/57, 10.5 %), five of fifty-se-

ven patients had history of ede-

ma (5/57, 8.7 %), three of fifty-

Full text Excluded (n = 100) ‘seven' had history of kidney

oy articles viewed Reasons for exclusion: impairment (3/57, 3.2 %), two
= . of fifty-seven mentioned histo-
2 i assgssed Not case report ry of chronic obstructive airway
& for elegibility (N=92) disease (2/57, 3.5 %) and one
w (n=122) Abstract (N = 8) out of fifty-seven patients with
unknown family history (1/57,

1.7 %) in this research [Table

S4a-b]. In sign of patients, two

Studies included of fifty-seven patients (2/57,

- in qualitative 3.5 %) developed significant
% and quantitative elevated weight and one of fif-
o synthesis (_58 e ty-seven patients (1/57, 1.7 %)
= repo_rts in “ presented with tachycardia
publications) (pulse rate above 100 beat per

minute) in this research. Twen-

ty-three of fifty-seven patients

(23/57, 40.3 %) had hyperten-
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sion based on 2017 AHA/ACC guidelines, seven of fifty-
seven patients (7/57, 12.2 %) revealed lower extremity ede-
ma, two of fifty-seven patients (2/57, 3.5 %) had peritoneal
fluid and anemia, one of fifty-seven patients (1/57, 1.7 %)
showed generalized, scrotal edema and bilateral pleural ef-
fusion [Table S5]. Blood urea nitrogen (Bun) level was
measured in sixteen patients (16/57, 28.07 %) with fibro-
nectin glomerulopathy that elevated Bun levels were seen in
five of sixteen patients (5/16, 31.2 %) with the mean avera-
ge of 115.34 + 91.03 mg/dl. Serum creatinine level (SCr)
was measured in forty-four patients (44/57, 77.1 %) and
thirteen of forty-four patients (13/44, 29.5 %) showed ele-
vated SCr with the median of 1.6 mg/dl (IQR of 0.98 mg/dl)
in this research. Forty-eight of fifty-seven patients (48/57,
84.2 %) had proteinuria above 150 mg/day using 24-hr
urine collection PER or spot UPCR or dipstick test from
urinalysis or dipstick test from 24-hr urine collection sam-
ple and proteinuria was not measured in nine out of fifty-
seven patients (9/57, 15.7 %) in this research. 24-hr pro-
teinuria was measured in thirty-nine of fifty-seven patients
(39/57, 68.4 %) and there was significant proteinuria in
thirty-five out of thirty-nine patients (35/39, 89.7 %) with
the median of 3.9 g/d (IQR of 6 g/day). Random spot
UPCR was measured in eight out of fifty-seven patients
(8/57, 14.03 %) and there was significant proteinuria in
eight of fifty-seven patients (8/57, 14.03 %) in spot urine
protein to creatinine ratio with the median of 3.49 g/g Cr
(IQR 0f 4.75 g/g Cr). Proteinuria using urinalysis was mea-
sured in thirteen out of fifty-seven patients (13/57, 22.8 %)
and twelve of thirteen patients (12/13, 92.3 %) revealed
semiquantitative proteinuria with the median of 2.5 (IQR
of 1*). Dipstick test from a specimen of 24-hr urine collec-
tion was seen in four of fifty-seven patients (4/57, 7.01 %)
with the mean average of 2.75 * 17 in this research. Ne-
phrotic range proteinuria (> 3.5 g/day) from 24-hr urine

collection sample was seen in seventeen of thirty-five pa-
tients (17/35, 48.5 %) with the median of 5.42 g/day (IQR
of 3.37 g/24 hr). Nephrotic range proteinuria using UPCR
specimen was seen in four out of eight patients (4/8, 50 %)
with 8.86 = 5.7 g/g in this research. Relative risk and Odds
ratio of ESKD in nephrotic-range proteinuria versus non-
nephrotic range proteinuria were assessed 1.33 and 1.39,
respectively. Therefore it can be said that patients with ne-
phrotic proteinuria have more risk to experience ESKD
versus patients with non-nephrotic proteinuria (positive as-
sociation). Moreover, they have more likely to experience
ESKD with KRT than patients with non-nephrotic range
proteinuria. Serum albumin levels were measured in sixteen
out of fifty-seven patients (16/57, 28 %) and quantitative
serum albumin levels were measured in fourteen out of fif-
ty-seven patients (14/57, 24.5 %). There was hypoalbumin-
emia in seven of fourteen patients (7/14, 50 %) with the
mean average 2.15 + 0.57 g/dl in this research. Hematuria
was measured in twenty-one of fifty-seven patients (21/57,
36.8 %) in urinalysis. Seventeen of twenty-one patients
(17/21, 80.9 %) showed hematuria (red blood cells) and
two of twenty-one patients (2/21, 9.5 %) revealed positive
occult blood in urinalysis in initial presentation. Estimated
GFR and Cr clearance were measured in six out of fifty-
seven patients (6/57, 10.5 %) in this research. Decreased
eGFR found in three of six patients (3/6, 50 %) with and
hyperfiltrating eGFR was seen in one out of six patients
(1/6, 16.6 %) in this research. Two out of six patients (2/6,
33.3 %) had normal eGFR with the mean average of 101.69
ml/min/1.73 m2. Creatinine clearance was measured in six
out of fifty-seven patients (6/57, 10.5 %) and decreased
CrCl detected in one of six patients (1/6, 16.6 %) in this
research. Three of six patients had normal values of CrCl
(3/6, 50 %) with the mean average of 102.33 + 6.34 ml/min
and two of six patients (2/6, 33.3 %) developed increased

Table 1. Methods for calculating of statistical analyses in patients with fibronectin glomerulopathy

Risk ratio and Odds ratio of ESKD due to fibronectin gene mutation

Disease +/- .
ESKD with KRT | NON-ESKD with Total Relative Risk Odds ratio
Exposure +/=
Positive FN1 .

3(a 6 (b 9 (n1 ala+b+c/c+d axdbxc
gene (Group |) @ ©) ") 3/3+6=0.33 3x1=3
Negative FN1 1/1+1=0.50 1x6=6
ger?e (Group ) 1() 1(d) 2 (n0) 033:050=028| 3:6=05

4 (m1) 7 (m0) 9 (N) 0.66 0.50
Effect of fibronectin gene on ESKD as outcome in RCT
Frequency and Frequency and Frequency and Frequency and

Frequency and percentage percentage of percentage percentage of Proportion

percentage of of ESKD with non-ESKD with of ESKD with non-ESKD with diffe rgnce with
fibronectin gene | KRT in positive | KRT in positive | KRT in negative | KRT in negative —value
testing fibronectin gene | fibronectin gene | fibronectin gene | fibronectin gene P
patients patients patients patients

28.6 % (95%
16/57 (28.07 %) 3/14 (21.4 %) 6/14 (42.8 %) 1/2 (50 %) 1/2 (50 %) Cl of —19.65 to
71.4 %); 0.397

Notes: ClI, confidence interval; ESKD, end-stage kidney disease; KRT, kidney replacement therapy; RCT, rando-

mized clinical trial.

Vol. 11, No. 1, 2022

http://kidneys.zaslavsky.com.ua




OpuwuriHaabHi ctarTi / Original Articles

CrClI with the mean average of 126.5 = 3.5 ml/min. Anti-
nuclear antibody was measured in thirteen out of fifty-sev-
en patients (13/57, 22.8 %) and three of thirteen patients
(3/13, 23 %) had positive antinuclear antibody (ANA). To-
tal cholesterol level was measured in ten out of fifty-seven
patients (10/57, 17.5 %) and there was total hypercholes-
terolemia in seven of ten patients (7/10, 70 %) but quantita-
tive total hypercholesterolemia detected in six of ten pa-
tients (6/10, 60 %) with mean average of 341.71 &+ 53.2 mg/
dl. Hemoglobin was measured in five out of fifty-seven pa-
tients (5/57, 8.7 %) and anemia found in four of five pa-
tients (4/5, 80 %) with mean average of 9.2 + 0.75 g/dl in
this research [Table S6a-g]. Kidney biopsy was performed
in all patients (57/57, 100 %) in this research. Pathologic
characteristics of patients with fibronectin glomerulopathy
include Glomeruli (g), vessels (v), tubules (t), interstitium
(i) and peritubular capillaries (ptc). In light microscopy
(LM), thirty-eight of fifty-seven patients (38/57, 66.6 %)
had enlarged glomeruli, fourteen of fifty-seven patients
showed lobular appearance in their glomeruli (14/57,
24.5 %), eight of fifty-seven patients (8/57, 14 %) had scle-
rotic glomeruli. Tubular atrophy in five of fifty-seven
patients (5/57, 8.7 %) and interstitial fibrosis in three of
fifty-seven patients (3/57, 5.2 %) were seen. In immuno-
fluorescence (IF), deposition of immunoglobulins, com-
plements and light chains were seen in fifty-one of fifty-
seven patients (51/57, 89.4 %) in this research.
Immunoglobuin deposition was not seen in six of fifty-sev-
en patients (6/57, 10.5 %). In electron microscopy (EM),
extensive granular deposits in mesangial and subendothelial
space were seen in twenty-two of fifty-seven patients
(22/57, 38.5 %) and fibrillar deposits were seen in two out
of fifty-seven patients (2/57, 3.5 %). Mesangial deposition
was seen in two out of fifty-seven patients (2/57, 3.5 %), me-
sangial and subepithelial deposition was seen in one out of
fifty-seven patients (1/57, 1.7 %), mesangial and parame-
sangial deposition found in one out of fifty-seven patients
(1/57, 1.7 %) in EM. The size of fibrils was measured in
fourteen of fifty-seven patients (14/57, 24.5 %) with mean
average of 13.18 & 3.63 nm in this research [Table S7]. A co-
operative clinico-genetic study by clinicians in charge of
surviving members of the mentioned families will contribute
to the understanding of the pathogenesis of the nephropathy
and will help to preventing affecteds of this inherited disease
in future probands. Genetic testing was performed in sixteen
of fifty-seven patients (16/57, 28 %) that fourteen of sixteen
patients (14/16, 87.5 %) had positive genetic testing for FN1
mutation while it was negative in two of sixteen patients
(2/16, 11.1 %). Eight of them (8/14, 57.1 %) were heterozy-
gous and seven of them (7/14, 50 %) had missense mutation.
Two of fourteen patients (2/14, 50 %) had deletion in
FN1gene [Table S8]. There was cardiomegaly in chest x-ray
of one patient in this research. Kidney ultrasonography was
performed in eight out of fifty-seven patients (8/57, 14 %)
and there was normal kidney sonography in eight of eight pa-
tients (8/8, 100 %) with fibronectin nephropathy in the pres-
ent study. One patient revealed thymoma in chest computed
tomography (CT) scan and another patient showed lipoma-
tose liver and kidney cyst in abdominal CT scan [Table S9].

Seven of fifty-seven patients (7/57, 12.2 %) consumed an-
giotensin II receptor blockers and four of fifty-seven pa-
tients (4/57, 7 %) used angiotensin converting enzyme in-
hibitors (ACEis) in the current research. Treatment with
term of renin angiotensin system inhibitors (RASis) used in
one of fifty-seven patients (1/57, 1.7 %) in the present re-
search. Oral prednisolon was used in six of fifty-seven pa-
tients (6/57, 10.5 %). Oral mizoribine consumed in two of
fifty-seven patients (2/57, 3.5 %) in this research. Seven of
fifty-seven patients (7/57, 12.2 %) underwent hemodialysis
and eight of fifty-seven patients (8/57, 14 %) became kid-
ney transplantation [Table S10a-b]. Serum creatinine level
was measured in twenty-two of seventy-seven patients
(22/57, 38.5 %) and elevated serum creatinine was seen in
eleven of twenty-two patients (11/22, 50 %) in this research.
Ten of twenty-two patients (10/23, 45.4 %) found elevated
SCr with the mean average of during follow up period. Se-
ven of fifty-seven patients (7/57, 12.2 %) persisted on kid-
ney failure with kidney replacement therapy (hemodialy-
sis). Relative risk and Odds ratio of ESKD with KRT in
patients with positive FN1 gene (as risk or contributing fac-
tor) versus patients with negative FN1 gene was assessed
0.66 (95% confidence interval of 0.126-3.52) and 0.50
(95% confidence interval of 0.022-11.08), respectively.
Therefore, there was negative association between patients
with positive FN1 gene and ESKD with KRT. Moreover,
patients with negative FN1 gene achieved less to ESKD
with KRT than patients with positive FN1 gene. Compari-
son of patients of ESKD with KRT in positive FN1 gene
versus ESKD patients with KRT in negative FN1 gene was
assessed with p-value of 0.39 (Table 1). Recurrence of fi-
bronectin glomerulopathy after kidney transplantation was
seen in three of eight patients (3/8, 37.5 %) in current re-
search. Recurrence proportion (fixed effect) of fibronectin
glomerulopathy after kidney transplant was assessed
12.25 % with 95% confidence interval of 3.38 to 28.69.
Random effect of FGN after kidney transplantation was as-
sessed 26.66 % and 95 % confidence interval of 1.19 to
68.59 (Fig. 2). Risk of recurrence after kidney transplant
with nephrotic-range proteinuria versus non-nephrotic
proteinuria was assessed 0.83 (95% confidence interval of
0.1213 to 5.7244). Therefore, there was negative associa-
tion between recurrence and nephrotic-range proteinuria
in current research. Odds ratio of recurrence after kidney
transplant with nephrotic proteinuria versus non-nephrotic
range proteinuria was assessed 0.75 (95% confidence inter-
val 0f 0.03757 to 14.9733) in current research. This findings
means nephrotic-range proteinuria have 0.75 percent more
odds to experience recurrence post-transplant (0.75 %).
Effect of nephrotic-range proteinuria on recurrence after
renal transplant versus non-nephrotic range proteinuria pa-
tients was assessed 100 % (3/3) versus 50 % (1/2) with pro-
portion difference of 50 % and p-value of 0.22 (Table 2).
Decreased e GFR using creatinine were decreased in four of
fifty-seven patients (4/57, 7 %) with mean average of
64.25 £ 13.86 ml/min/1.73 m? in this research. Proteinuria
using 24-hr urine collection was measured in thirteen of
fifty-seven patients (13/57, 22.8 %) during follow up and
quantitative value was not mentioned in two of thirteen pa-
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tients (2/13, 15.3 %). The mean average of significant pro-
teinuria (> 150 mg/d) during follow up was assessed 2.94 +
+ 2.22 g/day in this research. Nephrotic-range proteinuria
was seen in one of four out of thirteen patients (4/13,
30.7 %) with the mean average of 5.37 + 1.63 in this re-
search. Proteinuria in spot UPCR specimens were mea-
sured in four of fifty-seven patients (4/57, 7.01 %) with
mean average of 5.00 & 3.02 g/g Cr that this value decreased
in one of four patients (1/4, 25 %) in this research. Two out
of four patients (2/4, 50 %) found nephrotic-range protein-
uria using spot UPCR with the mean average of
7.76 £ 1.76 g/g. Five of fifty-seven patients (5/57, 8.7 %)
passed away during follow up [Table S11]. Probability of re-
nal survival in nephrotic-range proteinuria was higher than
patients with non-nephrotic proteinuria using Kaplan-
Miere analysis. Probability of decreased kidney function in
nephrotic-range proteinuria was assessed 45.4 % (5/11) ver-
sus patients with non-nephrotic proteinuria with assessment
of 58.3 % (7/12). Comparison between decreased renal
function in nephrotic-range proteinuria (group I) and non-
nephrotic proteinuria (group 1I) was assessed nonsignificant
with p-value of 0.54 with 95% CI of —24.5 to 45.82 (Fig. 3).

Discussion

Fibronectin glomerulopathy is an inherited disorder with
extensive deposition of fibronectin substance in the glome-
ruli. It is may be as primary glomerulopathy or be secondary

to a metabolic defect as recurrence of the disease after kid-
ney transplantation. It has been described in Caucasians and
Asians. In most patients progression to kidney failure is slow
[5]. This research revealed 63.1 % of patients were male and
36.8 % belonged to female group. Median age of patients
in this research was 30 years old that these findings were
approximately in agreement with study by Zhang et al that
57.8 % of patients were male and 42.1 % were female [6]. Fi-
bronectin glomerulopathy manifests with proteinuria after
age of 20 years old. Eighty-four percent (84.2 %) of patients
presented with significant proteinuria in our research and
nephrotic range proteinuria accounted 48.5 % of it while
this value in study by Zhang et al. was reported 73.6 %. Fur-
thermore, RR and OR of nephrotic-range proteinuria as a
risk factor in progressive renal failure to KRT was more than
1 in our study. This means that there is positive association
between nephrotic-range proteinuria and risk of progressive
kidney and patients with nephrotic-range proteinuria have
more chance to achieving to ESKD in current research.
Fourteen of sixteen patients (87.5 %) revealed mutations in
FN1 gene in our research while mutations of FN1 gene were
detected in two of nineteen patients (10.5 %) in Zhang et al.
study. Another important point in current research is role of
FNI1 gene in achieving to ESKD with KRT. Our research
showed negative association between FN1 gene as risk factor
or contributing factor and risk of ESKD. Moreover, patients
with positive FN1 gene showed fewer odds in achieving to

Meta-analysis: proportion
Variable for studies Study
Variable for total number of cases TotaI_N
Variable for number of positive cases | Positive_N |
Study Sample size | Proportion (%) 95% Cl Weight (%)
Fixed | Random | Strom L
Strom 23 4.348 0.110 to 7500 4400 Castelletti | o
7 21949 _
Castelletti 5 20.000 050510 1875 3434 Otsuka Y |
71642
Otsuka 1 100.000 fbsgg 33 625 2166 Total (fixed effects) | @
Total (fixed effects) | 29 12256 1 3384t0 £100.00 ~ 100.00 Total (random effects) | ~mm—
28692

Total (random 29 26.669 1.193 to 100.00  100.00 : : :
effects) 68503 00 04 038

. Proportion
Test for heterogeneity
Egger's test
Intercept 3.4030
95% Cl -3.5045 to 10.3105
Significance level | P = 0.1008 00 N
Begg's test 01 /1 \
Kendall's Tau 1.0000 s 02 \
Significance level | P =0.1172 o 03f /

T o4}
Publication bias 2 05 v \
g ;

Q 7.1312 b o8l / ‘
DF 2 o7l /
Significance level | P = 00283 osh . . I I M
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Figure 2. Forest and funnel plot of recurrence proportion in fibronectin glomerulopathy
after kidney transplantation in meta-analysis
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ESKD with KRT in current research. Another important re-
sult in this research is recurrence of FNG after kidney trans-
plantation. Risk of recurrence after kidney transplantation in
patients with nephrotic-range proteinuria was assessed 0.83 in
current research that few cases in literature review have been
reported sofar. According to existing data and rarity of FNG,
it must be talked that fibronectin glomerulopathy is a disease
that may be missed without pathologic findings and genetic
testing. Differential diagnosis of this disease are amyloidosis,
fibrillary glomerulonephritis (FGN), immunotactoid glo-
merulonephritis (ITGN) and collagenofibrotic glomerulopa-
thy (CG). Normal GBM comprise collagen type 4, 5 and 6
and type III collagen is usually seen in the interstitium and
blood vessels throughout the body but it is not found in the
glomeruli. Elevated blood levels of N-terminal propeptide of
type III procollagen (PIIINP) accumulation of similar colla-
gen fibers in other organs including liver, spleen, myocardium
and thyroid gland is indicative of systemic nature of disease.
So source of collagen I1I fibers may be mesangial cells or as
a part of systemic disorder with secondary mesangial deposits
[7]. CG is an inherited autosomal recessive disorder and it is
diagnosed by marked elevated levels of type 11l procollagen
peptides in serum and accumulation of type III collagen in
mesangium and subendothelial areas in kidney biopsy. DNA-
JB9 is an autoantigen and immunohistochemical marker for
diagnosis of fibrillary glomerulonephritis in EM of kidney bi-
opsy specimens. This marker is a novel proteomic biomarker

for FGN: Dnaj homolog subfamily B member 9 that is a
member of the molecular chaperone gene family [8]. Dif-
ferences between FGN and ITGN is based on appearance,
diameter and pattern of microfibrils or microtubules in EM,
type of immunoglobulin deposits (monoclonal or polyclonal
1gG), serum total complement levels (hypocomplementemia
in ITGN) and incidence of other systemic diseases (low in

100 : ;
= o 1
S 60}
o] ! |
o i s
S 40f i
] B ;
= s s
s 20 :
> ' ;
0 ‘ ; ‘ %
Ohpoo e fo e I
0 50 100 150 200
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Figure 3. Probability of renal survival in patients with
nephrotic-range proteinuria (Group I) versus non-
nephrotic range proteinuria patients (Group ll) in the
present research. Time has assessed based on month

Table 2. Methods for calculating of statistical analyses in patients with fibronectin glomerulopathy

Risk ratio and Odds ratio of recurrence due to proteinuria
isease +/— Non-recurrence
?:g:lr :f::sep?;ﬁr after renal Total Relative Risk Odds ratio
Exposure +/— transplant
Nephrotic-range
proteinuria 1(a) 2 (b) 3(n1) ala+b=+clc+d axdbxc
(Group I) 1/2+1=0.33 1x3=3
Non-nephrotic 2/2+3=0.40 2x2=4
range proteinuria 2 (c) 3 (d) 5 (n0) 0.33+0.40=0.83 3+4=075
(Group I
3 (m1) 5 (mo0) 8 (N) 0.83 0.75
Effect of proteinuria on recurrence as outcome in RCT
Frequency and | Frequency and Frequency and
Frequency and percentage of percentage percentage of
percentage non-recurrence of recurrence non-recurrence
Frequency and of recurrence based on T SCr | based on T SCr | based on T SCr
percentage of based on T SCr level > 2 fold level > 2 fold of level > 2 fold Proportion
baseline SCr level > 2 fold normal value or baseline level of baseline differgnce with
level measure- | normal value or KRT initiation or KRT initia- level or KRT -value
ment after renal KRT initiation | after renal trans- | tion after renal initiation after P
transplant in patients with | plant in patients | transplant in pa- | renal transplant
nephrotic range | with nephrotic | tients with non- | in patients with
proteinuria range protein- | nephrotic range non-nephrotic
uria proteinuria proteinuria
50 % (95% ClI
o o o o o of —19.3% to
5/8 (0.63 %) 3/3 (100 %) 0/3 (0 %) 1/2 (50 %) 1/2 (50 %) 90.5%): p-value:
0.22

Notes: KRT, kidney replacement therapy; RCT, randomized clinical trial; SCr, serum creatinine.
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FGN vs. high in ITGN). Therefore correct diagnosis can be
achieved by close understanding of these diseases, nature of
inheritance and specific serum and tissue markers. Lack of
access to full-text articles of eight papers are accounted for
limitations in this research. They existed as abstract form and
did not put in this research [ Bayder, Chen, Sato, Bric, Niimi,
Nadamuni, Zhang, Gemperle et al.].

Conclusions

Relative risk and odds ratio of end-stage kidney disease
in nephrotic-range proteinuria versus non-nephrotic range
proteinuria were assessed 1.33 and 1.39, respectively.
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Bname myTtauii FN1 Ha pe3yAbTatn Gi6pPOHEKTUHOBOT FAOMEepYyAONaTii:
CUCTEMHUM OTASIA TA METACHAAI3

Pesiome. AkryanbHicTh. DiGpOHEKTMHOBA TIOMEPYJIONATis —
CIaKoOBEe 3aXBOPIOBAHHSI HUPOK, SIKE XapaKTepU3YETbCS 3Ha-
YHUMM BigKIaneHHSIMU DiOpOHEKTUHY B ME3aHTii Ta cyOeHIoTe-
JliaJIbHOMY TpocTopi. MeTa JOC/iZKeHHs: OL[iHUTU BILUIMB reHa
(biOpOHEKTUHY Ha 3HWXEHHsI (byHKIIiT HUPOK Ta HMOBIpHIiCTb
pelMInBY 3aXBOPIOBAHHS MMiC/Isl TpaHCIIaHTallil HUpku. Mare-
pianu Ta MeToAM. Y PEeTPOCTIEKTUBHUX OMMUCOBUX JTOCIIIKEHHSIX
OyJi0 3HaiaeHo 57 malieHTiB 3 (iOPOHEKTUHOBOIO TJIOMEPYJIO-
naTti€eto. 1751 OlliHKY BIUIMBY (haKTOpa pU3UKY Ha Pe3yJbTaTH 3a-
XBOPIOBaHHSI BUKOPMCTOBYBAJIM BiTHOCHUI PU3HK i BiTHOILIIEHHSI
wanciB. Pe3yapTaT. 3 57 naiieHTiB 3 (piGpOHEKTUHOBOIO TJIO-
Mepysionariero 6yno 36 gonosikis (63,1 %) i 21 xinka (36,8 %).
BinHoCcHUIT pU3MK i BiTHOIIEHHS 1IAHCIB y TePMiHaJIbHIN cTamii
3aXBOPIOBAHHSI HUPOK TMPU MpOTeiHypii HeppoTUuHOro miana-
30HYy OYyJIO TIOPIiBHSIHO 3 TAKUMU IIPU MPOTEIHYpil HEHeDPOTUU-
HOTO Miana3oHy, 1i noka3Huku craHoBwiu 1,33 i 1,39 Binnosin-
HO. BinHOCHMIT pU3MK i BiAHOWLIEHHS LIAHCIB B TePMiHaJbHIl
craii 3aXBOPIOBaHHS HUPOK MPU 3aMiCHill HUPKOBIil Tepamnii y

MauieHTiB i3 mo3uTuBHUM reHoM FNI1 (5K dakTop pusuky abo
dakTop, 110 cripusie) OyI0 MOPIBHSIHO 3 UMM TTOKa3HUKAMU y
rnauieHTiB i3 HeratuBHUM reHoM FN1 — Bonu cranosuiu 0,66
ta 0,50 BinmoBigHO. Y MOTOYHOMY AOCHiIKEHHI PU3UK PELIAIN-
BY MicJisl TPAHCIUIAHTaLii HUPKU 3 TIPOTEiHypi€0 HePPOTUYHOTO
nianazony craHoBuB 0,83 (95% mosipunii intepsai Bia 0,1213 1o
5,7244), a BiTHOIIIEHHS IAHCIB PELIMIUBY TTiCIISI TPAHCIUTAHTALiT
HUPKU 3 HEPPOTUYHOIO TPOTEiHYpi€l0 MOPiBHIHO 3 HeHehpO-
TUYHOIO NpoTeinypieto craHoBmio 0,75 (95% nowipuuii iHTepBa
Bix 0,03757 mo 14,9733). BucHoBKHU. BigHOCHUMIT pU3KK i BiIHO-
IIEHHS 1IAHCIB KiHIEBOI CTa/lil 3aXBOPIOBAHHSI HUPOK TIPU TPO-
TeiHypii HePOTUYHOrO Aiara3oHy IMOPIBHSIHO 3 MPOTEIHYPIi€EIO
HeHepPOTUYHOTO Aiana3oHy craHoBuIM 1,33 Ta 1,39 BinnosiaHo.
TakuM 4YMHOM, MOBIpPHO, PU3MK PO3BUTKY reHa (hiOPOHEKTUHY
1 Ha TepMiHaAJBHIN CTamii 3aXBOPIOBAHHS HUPOK IIPU 3aMiCHiit
HUPKOBIi1 Teparii € HU3bKUM.

Kimo4oBi cioBa: ¢i6poHexTH; hi6poHEKTMHOBA [JIOMEPYJIO-
TaTisi; HAPKOBA HEOCTATHICTh; BUIJISIL YACTOK
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