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Evaluation of the Prognostic Value of Inflammatory Biomarkers in Immunoglobulin A
Nephropathy

Immiinoglobulin A Nefropatisinde Inflamatuvar Biyobelirteclerin Prognostik Oneminin
Degerlendirilmesi
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ABSTRACT

Aim: Immunoglobulin A (IgA) nephropathy, the most prevalent primary glomerulonephritis, carries the potential for progression
to kidney failure. The researches are going on for biomarkers that can be used to predict the prognosis. This study aimed to
evaluate the effect of some inflammatory parameters on prognosis in Ig4 nephropathy.

Materials and Methods: The study included 53 patients diagnosed with IgA nephropathy. Blood urea nitrogen (BUN), creatinine,
estimated glomerular filtration rate (eGFR), urinary microprotein/creatinine (Mp/Cr) ratio, white blood cell count (WBC),
mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), erythrocyte sedimentation
rate (ESR), and C-Reactive protein (CRP) at initial admission, along with eGFR values at subsequent follow-ups (1, 3, and
5 years), were retrospectively analyzed. Poor prognosis was defined as a 50% or greater reduction in eGFR, hemodialysis
requirement, kidney transplantation, or exitus.

Results: Patients with poor prognosis exhibited higher BUN, creatinine, and Mp/Cr ratio, accompanied by lower eGFR levels.
Notably, among the inflammatory biomarkers, only MPV demonstrated a significant difference between the prognosis groups,
with lower values observed in the poor prognosis group (p=0.006). ROC analysis revealed significant predictive value for all
five parameters (BUN, creatinine, eGFR, urine Mp/Cr and MPV), with MPV showing the highest AUC value (0.78).
Conclusion: This study pioneers the evaluation of MPV as a prognostic marker in IgA nephropathy. Pending confirmation
through subsequent investigations, MPV holds promise as a valuable prognostic indicator for IgA nephropathy.
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OZET

Amag: En yaygin primer glomeriilonefrit olarak bilinen immiinoglobulin A (IgA) nefropatisi, bobrek yetmezligine ilerleme
potansiyeli tasimaktadir. Prognozu tahmin etmek igin kullanilabilecek biyobelirtegler i¢in arastirmalar devam etmektedir. Bu
calismanin amaci, IgA nefropatisinde bazi inflamatuar parametrelerin prognoz iizerine etkisini degerlendirmektir.

Gereg ve Yontemler: Calismaya IgA nefropatisi tanist konulan 53 hasta dahil edildi. Ilk basvurudaki kan iire azotu (BUN),
kreatinin, tahmini glomeriiler filtrasyon hizi (eGFR), idrar mikroprotein/kreatinin (Mp/Cr) orani, beyaz kan hiicresi sayisi
(WBC), nétrofil/lenfosit orani (NLR), trombosit/lenfosit orani (PLR), ortalama trombosit hacmi (MPV), eritrosit sedimantasyon
hizi (ESR) ve C-reaktif protein (CRP) ile birlikte, bir, ii¢ ve besinci yil kontrollerindeki eGFR degerleri retrospektif olarak
degerlendirildi. Herhangi bir kontrolde eGFR’de %50 veya daha fazla azalma olmasi, hemodiyaliz gereksinimi, bobrek
transplantasyonu veya eksitus kotii prognoz olarak kabul edildi.

Bulgular: Kotii prognostik grup, iyi prognostic gruba gére daha yiiksek BUN, kreatinin ve Mp/Cr oranlari ile birlikte, daha
diisiik eGFR diizeylerine sahipti. Inflamatuvar biyobelirteclerden ise sadece MPYV prognoz gruplart arasinda anlaml bir fark
gosterdi ve kotii prognostik grupda daha diisiik degerler gozlendi (p=0.006). ROC analizi, iki grup arasinda anlamlh farkh
bulunan bes parametrenin (BUN, kreatinin, eGFR, idrar Mp/Cr ve MPV) anlamli 6ngériicii degere sahip oldugunu gésterirken,
MPV en yiiksek AUC degerine (0,78) sahipti.

Sonuc¢: Bu ¢alisma, MPV 'nin IgA nefropatisinde prognostik bir belirte¢ olarak degerlendirilmesine onciiliik etmektedir. Sonraki
aragtirmalarla dogrulanmay: bekleyen MPV, IgA nefropatisi igin degerli bir prognostik gésterge olarak umut vaat etmektedir.

Anahtar Kelimeler: Immiinoglobulin A nefropatisi, inflamatuar belirteg, prognoz, ortalama platelet hacmi
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INTRODUCTION

IgA nephropathy (IgAN) is a clinicopathological
syndrome characterized by deposition of IgA in the
glomerular mesangium, mesangial cell proliferation, and
recurrent episodes of hematuria. It is the most prevalent
primary glomerular disease (1). Patients may present
with a spectrum of signs and symptoms, ranging from
asymptomatic microscopic hematuria to kidney function
impairment (2,3). Despite the researches on many
immunosuppression agents maintain, there is no specific
treatment exists for [TAN. Currently the essential of the
IgAN treatment is supporting kidney care, such as blood
pressure controlling, salt-free diet, angiotensin blockage,
and endothelin antagonism (4). The prognosis of IgAN is
highly variable. Approximately 20-30 years after the initial
clinical presentation, 30-40% of patients may develop
end-stage kidney disease. Diagnostic findings indicative
of disease progression include high serum creatinine,
hypertension (>140/90 mm-Hg), and persistent proteinuria
exceeding 1 g/day for more than six months (5).

IgAN is a complex disease influenced by various factors
affecting its development and prognosis. Although
its pathogenesis remains incompletely elucidated,
autoimmunity and inflammation are thought to be
the primary mechanisms (6,7). The widely accepted
“four hits” hypothesis outlines the key steps in disease
progression: (1) increased insufficient galactosylated IgA1
in plasma; (2) development of autoantibodies against
insufficient galactosylated IgAl; (3) formation of immune
complexes; (4) mesangial deposition complexes leading
to disruption of glomerular functions through activation
of mesangial cells. Consequently, cells and molecules
of the immune system participate in the pathogenesis of
IgAN through diverse mechanisms (8). This complexity
suggests that inflammatory parameters may serve as
potential biomarkers to predict prognosis in [gAN.

In the current study, we have purposed to assess the utility
of specific inflammatory biomarkers and inflammation-

related hemogram parameters in predicting IgAN
progression.
MATERIALS and METHODS

This study was conducted as single-center and the data
collection was based on retrospective analysis. Patients
screening was performed in the Erciyes University
Nephrology Department for last 10 years. Only patients
with biopsy proven IgAN diagnosis and having an
estimated glomerular filtration rate (eGFR) above 30
ml/min/1.73m? were included. Patients who were not
maintained follow-up regularly were excluded due to
insufficient medical data. Additionally, patients with
known active infections during the kidney biopsy period

were excluded, as infections could alter inflammatory
markers. Exclusion criteria were clinical signs of active
infection, such as fever, a CRP level >20 mg/L, a white
blood cell count >12,000/uL, and the absolute neutrophil
count >6,000/ul.

The following data were recorded at first admission: the
presence of diabetes mellitus (DM) and/or hypertension
(HT), crescent formation in kidney biopsy, systolic and
diastolic blood pressure (BP), blood urea nitrogen (BUN),
creatinine, eGFR, (calculated by the Chronic Kidney
Disease-Epidemiology Collaboration, CKD-EPI formula),
urinary protein to creatinine ratio (UPCR), erythrocyte
sedimentation rate (ESR), CRP, white blood cell (WBC),
neutrophil, lymphocyte, platelet counts, and mean
platet volume (MPV). By usinng their formulas: NLR=
neutrophil count/lymphocyte count, PLR=platelet count/
lymphocyte count.

Additionally, eGFR values at the first, third, and fifth-year
follow-ups were screened, and eGFR change % values
were calculated using the following formula:

eGFR change% = [(eGFRfirst admission - eGFRcontrol) /
eGFRfirst admission)] x 100

The patients were then categorized into two groups for
analysis: 1) good prognosis group and 2) poor prognosis
group. Based on the criteria defined by the SPRINT study
group (9), if a patient has above 50% reduction in eGFR,
or kidney replacement requirement, or death was defined
as poor prognosis. Finally, two progression groups were
compared according to recorded data.

Ethical Approval

This study was conducted in accordance with the
Declaration of Helsinki and received approval from the
Erciyes University Clinical Research Ethical Committee
(decision no: 2020/52, date: 29/01/2020).

Statistics

Statistical Analysis was conducted using SPSS Statistics
25 software (IBM Corporate, Armonk, New York).
Summary statistics of continuous variables and categorical
variables were presented as meantstandard deviation (X
+ SD) or frequency and %, respectively. Independent
samples t-test and chi-square analysis were performed for
comparisons between the two groups. Receiver-Operating
Characteristic (ROC) analysis was employed to determine
the cut-off, sensitivity, specificity, and the area under the
curve (AUC) values of variables associated with poor
prognosis. p values below 0.05 considered statistically
significant.

RESULTS
This study included a total of 53 patients. The mean age
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of the patients was 38.5 + 13.2 years. The group consisted
of 33 males (62.3%) and 20 females (37.7%). The average
initial eGFR level was 70.3+32.9 mL/min/1.73m>. The
average initial uPCR level was 2.0£1.4 mL/min/1.73m?.
Poor prognosis was determined in 20 (37.7%) patients.
eGFR reduction more than 50% was determined in two
patients, dialysis treatment was determined in six patients;
kidney transplantation was determined in seven patients,
and death was in five patients. The remaining 33 (62.3%)
patients were categorized into the good prognosis group.

Firstly, the two IgAN progression groups were compared
according to clinical and demographic features. Age and
gender did notdemonstrated statistically significant different
distribution between two IgAN progression groups. The
frequency of DM was statistically significantly different
between two groups. The frequency of HT was statistically
significantly higher (p=0.014) in the poor prognosis
group (33.3%) when compared with good prognosis
group (8.0%). These results were summarized in Table 1.

Table 1. Demographic and clinical characteristics of the
prognosis groups

Good Prognosis Poor Prognosis p
(n=33) (n=20)
Age 37.2+14.3 40.5+11.2 0.383
Gender (Male) 20 (60.6%) 13 (65.0%) 0.549
Diabetes Mellitus Yes 4 (12.1%) 2 (10.0%) 0.513
No 29 (87.9%) 18 (90.0%)
Hypertension Yes 2 (8.0%) 5(33.3%) 0.014
No 23 (92.0%) 10 (66.7%)
Crescent Formation 8 (24.2%) 3 (15.0%) 0.421
Systolic BP (mm-Hg) 121.61£13.95 127.5417.22 0.223
Diastolic BP (mm-Hg) 77.14+9.76 76.25+8.06 0.758

BP: Blood pressure

The two IgAN progression groups were compared
according to initial kidney function tests. In patients
with poor prognosis group statistically significant lower
(p=0.003) eGFR levels were seen when compared with
patients with good prognosis. The initial eGFR was
80.6+£30.0 mL/min/1.73m?in patients with good prognosis
and 53.2430.9 mL/min/1.73m? in patients with poor
prognosis. Furthermore, In patients with a poor prognosis
statistically significantly higher (p=0.012) uPCR levels
were seen when compared patients with good prognosis.
The initial uPCR level was 1.6+1.1 mg/mg in patients with
good prognosis and 2.7£1.6 mg/mg in patients with a poor
prognosis. The results were summarized in Table 2.

There were no statistically significant differences in
specific inflammatory biomarkers (ESR and CRP) and
inflammation-related hemogram parameters (WBC,
neutrophil, lymphocyte, platelet, NLR, PLR) between
two IgAN progression groups. Only MPV was statically

significantly lower (p=0.006) in patients with a poor
prognosis. The results were summarized in Table 2. MPV
was 8.941.1 fL in patients with good prognosis and 8.0£1.1
fL in patients the poor prognosis (Figure 1).

Table 2. Biochemical parameters of prognosis groups

Good Prognosis Poor Prognosis
p
(n=33) (n=20)
eGFR (ml/min/1.73m?) 80.68+30.07 53.28+30.95 0.003
uPCR 1.68+1.13 2.69+1.68 0.012
WBC (10°/uL) 8.63+2.39 7.83£1.86 0.205
Neutrophil (10%/uL) 5.28+2.33 4.91£1.27 0.515
Lymphocyte (10%/uL) 2.23+0.88 1.93+0.85 0.223
Platelet (10°/uL) 246+54 218+75 0.120
MPV (fL) 8.96+1.16 8.01+1.19 0.006
NLR 2.76+1.73 3.14£1.99 0.474
PLR 123.014+46.55 135.66+72.82 0.443
ESR (mm/h) 20.93+20.76 28.23+20.02 0.299
CRP (mg/L) 7.83+7.47 8.65+10.43 0.779

eGFR: estimated glomerular filtration rate, uPCR: urinary protein to creatinine
ratio, WBC: White blood cell, MPV: mean platelet volume, NLR: neutrophil
to lymphocyte ratio, PLR: platelet to lymphocyte ratio, ESR: erythrocyte
sedimentation rate. Statistical significance is indicated in bold
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Figure 1. Comparative box-plot graphic of MPV between
prognosis groups.

ROC analysis was performed to evaluate the diagnostic
performance of parameters predicting poor prognosis
of IgAN. All five parameters (BUN, creatinine, eGFR,
uPCR, and MPV) had significant predictive values. The
results were summarized in Table 3 and demonstrated in
Figure 2. While the AUC values were closely aligned, MPV
demonstrated the highest AUC (0.78) the ROC analysis.

DISCUSSION
We conducted a retrospective evaluation of the prognostic
predictivity of various inflammatory markers as well
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as certain clinical and biochemical parameters, which
had previously been recognized for their prognostic
significance in IgAN.
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Figure 2. Comparison of ROC curve of biochemical
parameters.

Table 3. Performance data of biochemical parameters in ROC
analysis

Cut-off Sensitivity% Specificity%s ~ AUC p
BUN 13.25 78 75 0.77 <0.001
Creatinine  0.765 77 79 0.74 0.004
eGFR 26.75 71 81 0.77 0.001
MPV 6.925 79 72 0.78 0.001
uPCR 0.89 71 75 0.74 0.002

AUC: area under the curve, BUN: blood urea nitrogen, eGFR: estimated
glomerular filtration rate, MPV: mean platelet volume, uPCR: urinary protein
to creatinine ratio.

Statistical significance is indicated in bold.

The most important outcome of this study was related
to MPV, which serves as an inflammatory marker, was
significantly lower in patients with poor prognosis group
when compared to the patients with good prognosis.
Furthermore, ROC analysis revealed with a MPV may be a
valuable biomarker in predicting poor prognosis of [gAN.
During an inflammatory condition, the intracellular
synthesis of procoagulant and proinflammatory factors
causes an increase in the percentage of large platelets
(increase in MPV), possibly due to degranulation and
release of the platelet pool in the spleen. At the same time,
these cells rapidly migrate to the site of inflammation.
This explains the low MPV in the chronic inflammation
(10). Therefore, MPV could reflect systemic inflammation
status. Based on this mechanism, lower MPV values in

poor prognosis than in good prognosis may be due to a
longer-term and / or more severe inflammation.

Prior studies have highlighted the diagnostic and
prognostic significance of MPV in various diseases. Yun
et al. revealed that MPV was reduced in 19.9% of renal
cell carcinoma patients, correlating with shorter survival
times. Decreased MPV emerged as an independent
prognostic factor for overall survival (11). Nainggolan et
al. explored MPV variations in active and remission phases
of children with nephrotic syndrome, noting lower MPV
values during the active period (12). In systemic lupus
erythematosus (SLE), MPV was observed to be lower
during activation compared to remission (13,14). A notable
decrease in MPV was also observed during active periods
of ulcerative colitis and Crohn’s disease (15,16). However,
we did not encounter any studies evaluating MPV levels
in IgAN in the literature review, accordingly, the current
study stands as the first.

While certain reports have highlighted the prognostic
relevance of other inflammatory markers like WBC,
neutrophils, NLR, and PLR. For example, Li et al. reported
that NLR levels were elevated in patients with IgAN when
compared to healthy controls, and the easily available
NLR in clinical practice could serve as an independent
risk factor for [gAN progression (17-19). However, none
of these inflammatory biomarkers levels shown significant
differences between the two IgAN prognosis groups in our
study. This discrepancy may be attributed to the relatively
small sample size of our study compared to existing
literature and/or the exclusion of patients with active
infection at the time of admission, a factor not consistently
considered in similar studies (not specified as exclusion
criteria).

Prior studies have highlighted the prognostic importance
of HT or significant elevation in blood pressure at the
time of diagnosis (5). In our investigation, the incidence
of HT was notably higher (33.3%) in the poor prognosis
group, establishing HT as an independent risk factor.
However, there was no discernible difference in systolic/
diastolic blood pressures at the time of diagnosis between
the groups. This may be related to the control of blood
pressure with antihypertensive medications before the
study, such as renin-angiotensin system (RAS) bloker.

Decreased initial eGFR, as evidenced by increased serum
creatinine, has been consistently associated with an
unfavorable kidney outcomes. A substantial prospective
study demonstrated a cumulative incidence of kidney
failure linked to high serum creatinine and low GFR levels
at diagnosis (20). Likewise, another study in patients with
stage 3-5 chronic kidney disease revealed an association
between high BUN levels and poor kidney outcomes (21).
In line with these findings, our study identified higher
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BUN and creatinine levels and lower eGFR levels in
the poor prognosis group. The prognostic performances
of BUN and creatinine were comparable, with eGFR
emerging as the most specific parameter for predicting
poor prognosis. Our analysis revealed an elevated uPCR
levels in the poor prognosis group at [gAN diagnosis. This
aligns with previous research emphasizing proteinuria as
a crucial prognostic marker in IgA nephropathy (4,5,22).

Conclusion

Our study sheds light on the predictive roles of initial
inflammatory markers in IgAN progression. We identified
initial eGFR, uPCR, and MPV as differentiating factors
between two prognosis groups. Our investigation is the first
to evaluate the prognostic predictivity of MPV in IgAN and
demonstrated that lower MPV level is associated with poor
kidney outcomes. These findings provide a preliminary
basis for further studies, suggesting the potential of MPV
level as a promising prognostic marker in IgAN.
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