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Abstract. – OBJECTIVE:  We aimed to investi-
gate the prognostic values of systemic immune 
inflammation index and pan-immune inflamma-
tion value in patients with idiopathic low and 
moderate risk membranous nephropathy.

PATIENTS AND METHODS: All membra-
nous nephropathy patients diagnosed in the ne-
phrology clinic between January 2015 and Janu-
ary 2022 were reviewed retrospectively. Patients 
with idiopathic membranous nephropathy were 
included. The patients were divided into two 
groups; the complete remission group: whose 
proteinuria decreased below 0.3 g/day and se-
rum albumin level above 3.5 g/dL after 6 months 
of conservative treatment, and the non-remis-
sion group: all other patients. Groups were com-
pared in terms of systemic immune inflammation 
index and pan-immune inflammation value. 

RESULTS: Patients in the non-remission group 
had significantly higher systemic immune-in-
flammation index (SII) and pan-immune-inflam-
mation value (PIV) than patients in the complete 
remission group (p<0.05). An SII of 1,056.2 was 
found to have 63.6% sensitivity and 100% spec-
ificity in predicting non-remission, and a PIV of 
447.4 was found to have 100% sensitivity and 
70.6% specificity in predicting non-remission.

CONCLUSIONS: SII and PIV are reliable mark-
ers for predicting non-remission in patients with 
low and moderate risk idiopathic MN.
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Introduction

Membranous nephropathy (MN) is one of the 
most common causes of nephrotic syndrome in 
adults1. MN is mainly a term used to express his-

topathological findings with thickening of the glo-
merular basement membrane without cellular in-
filtrates2. Many causes such as hepatitis B and C 
viruses, malignancies, drugs, and systemic lupus er-
ythematosus can lead to the development of second-
ary MN3-7. In approximately 75% of MN cases, no 
underlying cause can be found, and these cases are 
defined as primary or idiopathic MN.  Although it is 
known that gender, increased creatinine at the time 
of diagnosis, amount of proteinuria, presence of ne-
phrotic syndrome, and poor histopathological fea-
tures decrease complete remission rates in patients 
with idiopathic MN, there are not enough studies on 
this subject in low and moderate risk MN patients. 
Although urinary alpha-1 and beta-2 microglobulin 
levels were found to be prognostic markers in MN 
patients in the study of van den Brand et al8, these 
two markers have not been widely used. Anti-phos-
pholipase A2 receptor antibodies are the most fre-
quently detected antibodies in the development of 
idiopathic MN9. Although it has been found that this 
antibody can also be used to predict remission, this 
marker is not widely available10. Therefore, more 
easily accessible prognostic markers are needed in 
patients with idiopathic MN.

The systemic immune-inflammation index 
(SII) and pan-immune-inflammation value (PIV) 
are two recently proposed scoring systems that in-
clude immune-inflammatory cells in the periph-
eral blood count11,12. These systems are believed 
to reflect the immune-inflammatory load in the 
patient. Although both scoring systems were first 
developed in cancer studies, they were later stud-
ied13,14 in non-cancerous clinical conditions such 
as vasculitis or coronary artery disease. 

In this study, we aimed to investigate the prog-
nostic values of SII and PIV in patients with idio-
pathic low and moderate risk MN.
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Patients and Methods

Patients and Groups
The files of all MN patients diagnosed in the 

nephrology clinic between January 2015 and Jan-
uary 2022 were reviewed retrospectively. Patients 
with secondary MN, patients with a high and very 
high risk of progression at the time of diagnosis, 
patients using drugs that may affect the param-
eters in the complete blood count, patients who 
did not have sufficient file data for the study, and 
patients with acute infection were excluded from 
the study. MN diagnosis was done with kidney 
biopsy in all patients. Patients with positive an-
ti-phospholipase A2 receptor (anti-PLA2R) anti-
body test results and no secondary cause revealed 
were considered idiopathic MN patients. The pa-
tients were divided into two groups; the complete 
remission group: whose proteinuria decreased 
below 0.3 g/day and serum albumin level above 
3.5 g/dL after 6 months of conservative treatment, 
and the non-remission group: all other patients. 
Groups were compared in terms of demograph-

ical and laboratory measurements. The study de-
sign and groups are shown in Figure 1.

Definitions and Calculation of Markers
Low risk: proteinuria less than 4 g/day.
Moderate risk: proteinuria between 4-8 g/day.
High risk: proteinuria above 8 g/day.
Very high risk: life-threatening nephrotic syn-

drome or rapid decline of kidney function.
Complete remission: proteinuria decreased be-

low 0.3 g/day and serum albumin level above 3.5 
g/dL after 6 months of conservative treatment.

Non-remission: proteinuria above 0.3 g/day 
and/or serum albumin level below 3.5 g/dL after 
6 months of conservative treatment.

SII was calculated as (platelet count*neutro-
phil count)/lymphocyte count.

PIV was calculated as (platelet count*neutro-
phil count*monocyte count)/lymphocyte count.

Follow-Up
A standard conservative treatment approach 

was applied to all low and moderate risk patients. 

Figure 1. Study design and groups.
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All patients were referred to a dietitian to have a 
salt and protein-restricted diet. Patients were start-
ed on renin-angiotensin-aldosterone inhibitors at 
the maximum tolerated dose for blood pressure 
control. Anticoagulation prophylaxis was started 
in patients with serum albumin levels below 2.8 
g/dL. Furosemide tablets were started as diuretic 
therapy in patients with grade 2 or higher edema. 
Proteinuria was evaluated at the time of diagno-
sis and during follow-up, by protein and albumin 
excretion in 24-hour urine. The patients were 
called for monthly controls during the 6-month 
follow-up period.

Ethics Approval
Ethics approval was obtained by Ethics Com-

mittee of Afyonkarahisar Health Sciences Uni-
versity in date 02.09.2022 (code of Ethics Com-
mittee: 2011-KAEK-2, meeting number: 2022/11, 
decision number: 441).

Statistical Analysis
Qualitative variables were presented as fre-

quency and percentages. The Chi-square test or 
Fisher’s exact test was used to compare qualitative 
variables between groups. Continuous variables 
were checked for normal distribution with the 

Shapiro-Wilk’s test. Normally distributed contin-
uous variables were presented as mean±standard 
deviation (SD). Non-normally distributed con-
tinuous variables were presented as median and 
interquartile range-1 and interquartile range-3 
(Q1-Q3). Independent samples t-test was used to 
compare normally distributed continuous vari-
ables between groups. Mann-Whitney U test was 
used to compare non-normally distributed contin-
uous variables between groups. ROC curves were 
used to determine the sensitivity and specificity of 
SIV and PIV to predict complete remission. The 
Youden index was used to determine the best cut-
off values. Statistical analyses were performed 
with SPSS 26.0 (IBM Corp., Armonk, NY, USA) 
package program. All p-values presented were 
bidirectional and the values less than 0.05 were 
expressed as statistically significant.

Results

The files of 39 patients with MN were scanned 
for the study. The study was conducted with 28 
idiopathic MN patients (Figure 1). Idiopathic MN 
was diagnosed because of a positive anti-PLA2R 
antibody in 57.1% (n=16) of the patients and be-

Figure 2. Comparison of SII and PIV between groups. SII: Systemic immune-inflammation index; PIV: Pan-immune inflam-
mation value.
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cause no secondary cause could be found in 42.9% 
(n=12) of the patients. Of the patients, the 78.6% 
(n=22) were men. The median age of the patients 
was 60 years (IQR1-3=52-66.8). Of the patients, 
the 75% (n=21) had edema and 21.6% (n=6) start-
ed diuretics. The anti-coagulant requirement was 
also present in 21.4% (n=6) of the patients. Hyper-
tension was present in 46.4% (n=13) and diabetes 
mellitus in 32.1% (n=9) of the patients. 

At the end of the 6-month follow-up period with 
conservative treatments, 60.7% (n=17) of the pa-
tients were in the complete remission group and 
39.3% (n=11) in the non-remission group. Patients 
in the non-remission group had significantly higher 
edema rates than patients in the complete remission 
group (p<0.005). Table I shows the comparison of 
the groups in terms of general characteristics. 

Patients in the non-remission group had signifi-
cantly higher monocyte count, albuminuria, pro-
teinuria, and lower serum albumin than patients 
in the complete remission group (p<0.005). Table 
II shows the comparison of the groups in terms of 
laboratory measurements.

Patients in the non-remission group had sig-
nificantly higher SII and PIV than patients in 
the complete remission group (p<0.05). Figure 
2 shows the comparison of SII and PIV between 
groups. 

An SII of 1,056.2 was found to have 63.6% sen-
sitivity and 100% specificity in predicting non-re-
mission, and a PIV of 447.4 was found to have 
100% sensitivity and 70.6% specificity in predict-
ing non-remission. Figure 3 shows the ROC curve 
of SII and PIV for predicting non-remission.

Figure 3. ROC curve of SII and PIV for predicting non-remission. SII: Systemic immune-inflammation index; PIV: Pan-im-
mune inflammation value; AUC: Area under curve; CI: Confidence interval.

Characteristic Complete remission (n=17) Non-remission (n=11) p

Male gender, %-n 70.6-12 90.9-10 0.355
Age, median/Q1-Q3 59/52-63.5 62/51-71 0.488
Edema, %-n 58.8-10 100-11 0.023
Diuretics, %-n 11.8-2 36.4-4 0.174
Anti-coagulant, %-n 11.8-2 36.4-4 0.174

Diabetes mellitus, %-n 17.6-3 54.5-6 0.095
Hypertension, %-n 41.2-7 54.5-6 0.700

Table I. Comparison of general characteristics of groups.
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Discussion

The present study showed that SII and PIV are 
reliable markers for predicting non-remission in 
patients with low and moderate risk idiopathic 
MN. In our literature search, this is the first study 
investigating SII and PIV on MN. Although the 
inflammation in MN patients is generally thought 
to be limited to the kidney, systemic inflamma-
tion is also found in these patients. Khalili et al15 
found that the highest urinary sC5b-9 levels were 
in MN patients in their study involving different 
types of autoimmune glomerulonephritis. Zhang 
et al16 found that MN patients have higher T fol-
licular helper cells and plasma cells in the periph-
eral blood, which may play a role in pathogenesis. 
These studies15,16 are very important because they 
show that systemic inflammation is also present 
in MN patients. However, the use of the mole-
cules in these studies, in clinical practice, has 
been very limited and there is a need for more 
easily accessible markers that can be used in 
this field. Our study found that SII and PIV were 
higher in low-moderate risk MN patients who did 
not achieve complete remission after 6 months of 
conservative treatments and follow-up.

Various cell types such as neutrophils, lym-
phocytes, platelets, and monocytes play a role in 
the complex relationship between immunity and 
inflammation in the pathogenesis of MN17-20. SII 
and PIV are two new markers that can be calcu-
lated with neutrophil, lymphocyte, thrombocyte, 

and monocyte counts in peripheral blood and 
are thought to reflect the total status of systemic 
inflammation. In our study, it was determined 
that although PIV, in which monocyte count 
was used in its formula, was found to be a more 
reliable marker compared to SII, both markers 
could significantly predict non-remission status. 
It has been shown18,19,21 that both cellular and hu-
moral immune mechanisms are important in the 
pathogenesis of MN, and monocytes play a role 
in both of these mechanisms. We think that the 
detection of PIV as a stronger marker than SII 
is because it also includes the monocyte count. 
When the cell types constituting SII and PIV 
were examined, it was determined that the plate-
let count and monocyte count were significantly 
different between the two groups. This made us 
think that the platelet count played a role in the 
different detection of SII between groups, and 
the platelet and monocyte counts played a role in 
the different detection of PIV between groups. 
In addition, in a recently published pilot study 
by Tunca and Dizen Kazan22, it was shown that 
PIV can predict steroid response in idiopathic 
immunoglobulin A nephropathy, which is also a 
glomerular disease.

Limitations
The limitations of our study are that it was sin-

gle-centered, included a small number of patients, 
and was retrospective. Despite these limitations, 
our study is important because it is the first to in-

Laboratory Complete remission (n=17) Non-remission (n=11) p

Leucocyte (*103/µL) 8.55±4.2 9.47±2.9 0.533
Neutrophil (*103/µL) 4.89±1.4 6.51±2.9 0.111
Lymphocyte (*103/µL) 2.93±3.7 1.85±0.9 0.350
Monocyte (*103/µL) 0.58±0.3 0.96±0.4 0.003
Hemoglobin (g/dL) 13.6±1.7 13.3±1.5 0.715
Platelets (*103/µL) 254.76±56.9 342.73±112.2 0.011
Urea (mg/dL) 35.6±6.8 39.4±7.1 0.174
Creatinin (mg/dL) 0.82±0.1 0.88±0.1 0.191
Glomerular filtration rate (ml/min/1.73 m2) 77.2±7.6 74.1±6.1 0.269
C-reactive protein (mg/dL) 0.79±1.1 2.81±3.7 0.110
Sedimentation (mm/h) 25.69±12.8 25.64±8.3 0.990
Albumin (g/dL) 3.09±0.4 2.77±0.3 0.019
Proteinuria (g/day) 5.59±1.9 7.59±0.4 0.002
Albuminuria (g/day) 4.41±1.8 6.74±0.3 <0.001

Table II. Comparison of the groups in terms of laboratory measurements. 
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vestigate the predictive power of SII and PIV for 
non-remission in MN patients. 

Conclusions

Cell counts in peripheral blood and inflammation 
markers that can be formed with these numbers such 
as SII and PIV may be useful in predicting remis-
sion in patients with low-moderate risk idiopathic 
MN. Larger, prospective, multicenter studies on this 
subject may reveal this issue more clearly.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Funding
There is no funding for the study.

Ethics Approval
Ethics approval was obtained by Ethics Committee of 
Afyonkarahisar Health Sciences University in date 
02.09.2022 (code of Ethics Committee: 2011-KAEK-2, 
meeting number: 2022/11, decision number: 441).

Authors’ Contributions
Dizen Kazan E. and Kazan S. contributed to the design, 
implementation, and writing of the manuscript. Statistical 
analysis was done by Kazan S.

Availability of Data and Materials
The data supporting this study’s findings are available on 
request from the corresponding author.

ORCID ID 
Dizen Kazan Elif: 0000-0003-3550-0964
Kazan Sinan: 0000-0001-7290-4680

References

 1) Politano SA, Colbert GB, Hamiduzzaman N. Ne-
phrotic Syndrome. Prim Care 2020; 47: 597-613.

 2) Alsharhan L, Beck LH Jr. Membranous Nephropa-
thy: Core Curriculum 2021. Am J Kidney Dis 2021; 
77: 440-453.

 3) Moroni G, Ponticelli C. Secondary Membranous 
Nephropathy. A Narrative Review. Front Med (Lau-
sanne) 2020; 7: 611317.

 4) Jennette JC, Iskandar SS, Dalldorf FG. Pathologic 
differentiation between lupus and nonlupus mem-
branous glomerulopathy. Kidney Int 1983; 24: 
377-385.

 5) Lai AS, Lai KN. Viral nephropathy. Nat Clin Pract 
Nephrol 2006; 2: 254-262.

 6) Lai WL, Yeh TH, Chen PM, Chan CK, Chiang WC, 
Chen YM, Wu KD, Tsai TJ. Membranous nephropa-
thy: a review on the pathogenesis, diagnosis, and 
treatment. J Formos Med Assoc 2015; 114: 102-111. 

 7) Lefaucheur C, Stengel B, Nochy D, Martel P, Hill 
GS, Jacquot C, Rossert J; GN-PROGRESS Stu-
dy Group. Membranous nephropathy and cancer: 
Epidemiologic evidence and determinants of hi-
gh-risk cancer association. Kidney Int 2006; 70: 
1510-1517.

 8) van den Brand JA, Hofstra JM, Wetzels JF. 
Low-molecular-weight proteins as prognostic mar-
kers in idiopathic membranous nephropathy. Clin 
J Am Soc Nephrol 2011; 6: 2846-2853.

 9) Kanigicherla D, Gummadova J, McKenzie EA, Ro-
berts SA, Harris S, Nikam M, Poulton K, McWil-
liam L, Short CD, Venning M, Brenchley PE. An-
ti-PLA2R antibodies measured by ELISA predict 
long-term outcome in a prevalent population of 
patients with idiopathic membranous nephropathy. 
Kidney Int 2013; 83: 940-948. 

10) Liang Y, Wan J, Chen Y, Pan Y. Serum anti-pho-
spholipase A2 receptor (PLA2R) antibody detected 
at diagnosis as a predictor for clinical remission in 
patients with primary membranous nephropathy: a 
meta-analysis. BMC Nephrol 2019; 20: 360.

11) Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, 
Zhang X, Wang WM, Qiu SJ, Zhou J, Fan J. Sy-
stemic immune-inflammation index predicts pro-
gnosis of patients after curative resection for he-
patocellular carcinoma. Clin Cancer Res 2014; 20: 
6212-6222.

12) Fucà G, Guarini V, Antoniotti C, Morano F, Moretto 
R, Corallo S, Marmorino F, Lonardi S, Rimassa L, 
Sartore-Bianchi A, Borelli B, Tampellini M, Bustreo S, 
Claravezza M, Boccaccino A, Murialdo R, Zaniboni 
A, Tomasello G, Loupakis F, Adamo V, Tonini G, Cor-
tesi E, de Braud F, Cremolini C, Pietrantonio F. The 
Pan-Immune-Inflammation Value is a new progno-
stic biomarker in metastatic colorectal cancer: resul-
ts from a pooled-analysis of the Valentino and TRIBE 
first-line trials. Br J Cancer 2020; 123: 403-409.

13) Lee LE, Ahn SS, Pyo JY, Song JJ, Park YB, Lee 
SW. Pan-immune-inflammation value at diagnosis 
independently predicts all-cause mortality in patien-
ts with antineutrophil cytoplasmic antibody-associa-
ted vasculitis. Clin Exp Rheumatol 2021; 39: 88-93.

14) Yang YL, Wu CH, Hsu PF, Chen SC, Huang SS, 
Chan WL, Lin SJ, Chou CY, Chen JW, Pan JP, 
Charng MJ, Chen YH, Wu TC, Lu TM, Huang PH, 
Cheng HM, Huang CC, Sung SH, Lin YJ, Leu HB. 
Systemic immune-inflammation index (SII) predi-
cted clinical outcome in patients with coronary ar-
tery disease. Eur J Clin Invest 2020; 50: e13230.

15) Khalili M, Bonnefoy A, Genest DS, Quadri J, Ri-
oux JP, Troyanov S. Clinical Use of Complement, 



D.E. Kazan, S. Kazan

648

Inflammation, and Fibrosis Biomarkers in Autoim-
mune Glomerulonephritis. Kidney Int Rep 2020; 5: 
1690-1699.

16) Zhang Z, Shi Y, Yang K, Crew R, Wang H, Jiang 
Y. Higher frequencies of circulating ICOS+, IL-21+ 
T follicular helper cells and plasma cells in patien-
ts with new-onset membranous nephropathy. Au-
toimmunity 2017; 50: 458-467.

17) Tsai SF, Wu MJ, Chen CH. Low serum C3 level, 
high neutrophil-lymphocyte-ratio, and high plate-
let-lymphocyte-ratio all predicted poor long-term 
renal survivals in biopsy-confirmed idiopathic 
membranous nephropathy. Sci Rep 2019; 9: 6209.

18) Hou J, Zhang M, Ding Y, Wang X, Li T, Gao P, 
Jiang Y. Circulating CD14+CD163+CD206+ M2 
Monocytes Are Increased in Patients with Early 
Stage of Idiopathic Membranous Nephropathy. 
Mediators Inflamm 2018; 2018: 5270657.

19) So BYF, Yap DYH, Chan TM. B Cells in Primary 
Membranous Nephropathy: Escape from Immune 
Tolerance and Implications for Patient Manage-
ment. Int J Mol Sci 2021; 22: 13560.

20) Nishizawa K, Yamashita T, Ogawa Y, Kobayashi 
H. Membranous nephropathy complicated by im-
mune thrombocytopenia treated with low-density 
lipoprotein apheresis: a case report and literature 
review. CEN Case Rep 2022; 11: 43-49.

21) Alexopoulos E, Seron D, Hartley RB, Nolasco F, 
Cameron JS. Immune mechanisms in idiopathic 
membranous nephropathy: the role of the intersti-
tial infiltrates. Am J Kidney Dis 1989; 13: 404-412.

22) Tunca O, Dizen Kazan E. A new parameter pre-
dicting steroid response in idiopathic IgA nephro-
pathy: a pilot study of pan-immune inflammation 
value. Eur Rev Med Sci 2022; 26: 7899-7904. 


