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Abstract. – OBJECTIVE: In this pilot study,

we aimed at investigating the predictive power
of pan-immune inflammation value (PIV) on response rates at 6 months in idiopathic IgA nephropathy (IgAN) patients who started steroids.
PATIENTS AND METHODS: The study was
conducted with patients diagnosed with idiopathic IgAN and treated with 3-6 months of conservative treatment and steroid therapy started
because proteinuria was above 1 g/day. Patients
with proteinuria lower than 0.3 g/day, no macroscopic hematuria, and no hematuria detected
in 3 consecutive urinalyses for 6 months were
considered to be patients in remission. PIV was
calculated by [neutrophil count (103 µ L)*platelet
count (103 µ L)*monocyte count (103 µ L)]/lymphocyte count (103 µ L)]. Patients were compared according to their remission status in terms of PIV.
RESULTS: The mean PIV was significantly higher in patients in the non-remission group than in
patients in the remission group (1,869.2±1,781.9
to 574.1±364.5, respectively). The best cut-off for
PIV was 752.6 to predict non-remission with a
75% sensitivity and 71.4% specificity.
CONCLUSIONS: Our study showed that PIV is
a reliable marker for predicting steroid response
at the 6th month in patients with idiopathic IgAN.
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Introduction
IgA nephropathy (IgAN) is an autoimmune
kidney disease characterized by IgA deposits
in the mesangial areas of the glomeruli1. IgAN
is one of the most common causes of primary
glomerulonephritis in the world2-4. The Oxford
classification of IgAN (also known as MEST-C
scoring) is a pathological scoring system developed by the International IgAN Network and
used to predict renal outcomes in IgAN patients5.

The International IgAN Prediction Tool was developed because the Oxford classification only includes pathological features and does not include
some parameters that have been clinically proven
to be associated with poor kidney outcomes6,7.
However, it is known that the International IgAN
Prediction Tool can be used to inform patients
about prognosis, not to determine the possible
effect of any particular treatment regimen. There
is a need for parameters that may determine response rates to immunosuppressive treatments
initiated in IgAN.
Pan-immune inflammation value (PIV) is a
new marker calculated with neutrophil, lymphocyte, platelet, and monocyte counts in the peripheral blood circulation and thought to reflect the
total immune response8. PIV was first studied
by Fucà et al9 as a prognostic marker in patients
with metastatic colorectal cancer and was found
to be a strong predictor of survival outcomes.
It is thought that the detection of PIV as such a
strong marker is because it includes four main
cell groups that contribute to the complex interactions between the cancer-immunity-inflammation triad. IgAN is a glomerular disease closely
related to immunity and inflammation10-13. In our
literature search, we could not find any study investigating the predictive power of PIV on steroid
response in idiopathic IgAN patients.
In this pilot study, we aimed at investigating
the predictive power of PIV on response rates
at 6 months in steroid-initiated idiopathic IgAN
patients.

Patients and Methods
Patients
All patients diagnosed with IgAN between June
2015 and June 2021 were retrospectively evalu-
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ated. Patients with secondary IgA nephropathy,
crescentic IgA nephropathy, acute infection during
PIV calculation, hematological or oncological cancer, use of drugs that may affect complete blood
count parameters, and patients who did not have
sufficient file data were excluded from the study.
The study was conducted on patients diagnosed
with idiopathic IgA nephropathy and treated with
3-6 months of conservative treatment and steroid
therapy started because proteinuria was above 1 g/
day. Patients whose proteinuria decreased below 1
g/day with conservative treatments were also excluded from the study. Figure 1 shows the patients
and study design. All patients included in the study
were receiving optimized supportive care consisting of the maximum tolerated dose of angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker therapy. Smokers were advised to
quit smoking, and patients were also counseled by
a dietitian for salt- and protein-restricted diet and
weight control.
Corticosteroid Regimen
All patients received a standardized corticosteroid regimen14. They started with methylprednisolone at a dose of 0.6-0.8 mg/kg in the first 2
months of treatment, with a maximum of 80 mg/
day. For the following 4 months, the dose was
reduced by 8 mg per month, and steroid cessation
was planned for a total of 6 months. A proton
pump inhibitor and calcium-cholecalciferol sup-

plementation were also given. All patients completed the steroid regimen without experiencing
any side effects that required discontinuation of
the drug. All patients were monthly examined by
a nephrologist in the outpatient clinic.
Definition of Remission
Patients with proteinuria less than 0.3 g/day,
no macroscopic hematuria, and no hematuria
detected in 3 consecutive urinalyses for 6 months
were considered to be patients in remission. Patients with proteinuria above 0.3 g/day after the
steroid protocol, macroscopic hematuria, or those
who were found to have microscopic hematuria
in their 6-month follow-up after the steroid was
discontinued were considered patients who were
not in remission.
Pan-Immune Inflammation Value
The last complete blood count parameters before steroid initiation were used to calculate PIV.
All complete blood counts of patients were analyzed with an automatic analyzer (Cobas 6000,
Roche Diagnostics International AG, Rotkreuz,
Switzerland). PIV was calculated by [neutrophil
count (103 µL)*platelet count (103 µL)*monocyte
count (103 µL)]/lymphocyte count (103 µL)].
Statistical Analysis
Categorical variables were expressed as frequencies and percentages. The Chi-square test

Figure 1. Study design.
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was used to compare categorical variables between remission and non-remission groups. Conformity of continuous variables to normal distribution was checked with visual histograms
and the Shapiro-Wilk test. Continuous variables
with normal distribution were presented as mean
and standard deviation, and continuous variables
without normal distribution as median and interquartile (range: 25-75). In the comparison of
continuous variables between groups, an independent sample t-test was used for parameters
with normal distribution, and the Mann-Whitney
U test was used for parameters without normal
distribution. The predictive power of PIV for
non-remission status was investigated by ROC
curves. The Youden index was used to select
the best cut-off value. A p-value lower than 0.05
was considered statistically significant. Statistical
analyses were performed with SPSS 26.0 package
program (version 26.0, IBM Corp., Armonk, NY,
USA).

Results
The study was conducted on 29 patients with
idiopathic IgAN. The median age of the patients
was 52 years (Q1-Q3=35-65 years). 20 (69%) patients were male and 9 (31%) were female. After
6 months of steroid treatment, 21 (72.4%) of the

patients were in the remission group, while 8
were in the non-remission group. All patients in
the non-remission group were male and gender
distribution was found to be significantly different between groups (p<0.05). Table I shows the
comparison of the groups in terms of demographical and pathological characteristics.
While serum albumin was found to be lower
in patients in the non-remission group than in the
patients in the remission group, serum creatinine,
daily proteinuria and albuminuria were higher.
Table II shows the comparison of laboratory tests
between groups (p<0.05).
Mean PIV was significantly higher in patients
in a non-remission group than in patients in the
remission group (1,869.2±1,781.9 to 574.1±364.5,
respectively). Figure 2 shows the comparison of
PIVs of the group. ROC curve showed that PIV
can predict non-remission with an AUC of 0.714
(95% CI=0.460-0.969, p= 0.05). The best cut-off
for PIV was 752.6 to predict non-remission, with
a 75% sensitivity and 71.4% specificity. Figure 3
shows the ROC curve for PIV to predict non-remission.
After that, we divided patients into two groups
in terms of the best cut-off value of PIV. Remission rates were found to be statistically significantly higher in patients with low PIV than in
those with high PIV. Figure 4 shows remission
rates in terms of PIV groups.

Table I. Comparisons of demographical and pathological characteristics of the groups.
Characteristic

Total (n = 29)

Remission (n = 21)

Non-remission (n = 8)

Age, median (Q1/Q3)
52 (35/65)
49 (32/66)
56 (39/66)
Male gender, n (%)
20 (72.4)
12 (57.1)
8 (100)
Diabetes mellitus, n (%)
7 (24.1)
5 (23.8)
2 (25)
Hypertension, n (%)
10 (34.5)
7 (33.3)
3 (37.5)
Edema, n (%)
19 (65.5)
14 (66.7)
5 (62.5)
Macroscopic hematuria, n (%)
13 (44.8)
7 (33.3)
6 (75)
Mesangial hypercellularity				
   M0, n (%)
17 (58.6)
14 (66.7)
3 (37.5)
   M1, n (%)
12 (41.4)
7 (33.3)
5 (62.5)
Endocapillary hypercellularity				
   E0, n (%)
23 (79.3)
18 (85.7)
5 (62.5)
   E1, n (%)
6 (20.7)
3 (14.3)
3 (37.5)
Segmental glomerulosclerosis				
   S0, n (%)
18 (62.1)
13 (61.9)
5 (62.5)
   S1, n (%)
11 (37.9)
8 (38.1)
3 (37.5)
Tubular atrophy/interstitial fibrosis				
   T0, n (%)
17 (58.6)
14 (66.7)
3 (37.5)
   T1, n (%)
6 (20.7)
5 (23.8)
1 (12.5)
   T2, n (%)
6 (20.7)
2 (9.5)
4 (50)
Crescent				
   C0, n (%)
26 (89.7)
20 (95.2)
6 (75)
   C1, n (%)
3 (10.3)
1 (4.8)
2 (25)

p
0.238
0.033
NS
NS
NS
0.092
0.154
0.305
NS
0.055

0.176
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Table II. Comparison of laboratory tests between groups.
Laboratory test

Total (n = 29)

Remission (n = 21)

Non-remission (n = 8)

p

8.23 ± 2.9
5.55 ± 2.9
1.77 ± 0.9
0.81 ± 0.3
13.34 ± 1.8
240.6 ± 61.5
54.23 ± 31.4
1.19 ± 0.5
3.36 ± 0.9
15.83 ± 6.8
2.32 ± 2.8
3.34 ± 0.7
1.96 ± 0.7

7.94 ± 1.9
5.01 ± 1.7
2.01 ± 0.9
0.82 ± 0.3
13.4 ± 1.7
237.14 ± 58.9
45.09 ± 21.5
1.06 ± 0.4
3.58 ± 0.8
16.86 ± 7.5
2.05 ± 2.5
3.18 ± 0.5
1.79 ± 0.6

8.98 ± 4.7
6.95 ± 4.7
1.13 ± 0.5
0.81 ± 0.4
13.53 ± 1.9
249.8 ± 71.4
73.75 ± 43.8
1.62 ± 0.5
2.78 ± 1.3
13.62 ± 4.5
2.98 ± 3.6
3.76 ± 0.9
2.35 ± 0.9

0.404
0.108
0.011
0.915
0.730
0.630
0.134
0.002
0.045
0.286
0.440
0.039
0.065

Leukocyte (*103/µL)
Neutrophil (*103/µL)
Lymphocyte (*103/µL)
Monocyte (*103/µL)
Hemoglobin (g/dL)
Platelets (*103/µL)
Urea (mg/dL)
Creatinine (mg/dL)
Albumin (g/dL)
Alanin-aminotransferase (U/L)
C-reactive protein (mg/dL)
Proteinuria (g/day)
Albuminuria (g/day)

Discussion
Our study showed that PIV is a reliable marker
for predicting steroid response at the 6th month
in patients with idiopathic IgAN. The triggering
event in the pathogenesis of IgAN is the initiation of IgA deposits in the mesangial area15. IgA
deposits in the mesangial area mainly consist of
polymeric IgA1. This polymeric IgA1 leads to the
release of numerous proinflammatory cytokines.
It has been shown in a rat study16 that polymeric
IgA1 binding to renal mesangial cells increases
the secretion of interleukin-6 (IL-6). IL-6 is
produced by monocytes/macrophages, activated
immune cells, lymphocytes, endothelial cells,
fibroblasts, and hepatocytes17. We designed this

study by considering the role of peripheral blood
cells in inflammatory processes and thinking that
PIV formed with these cell counts may be an
indicator of the total inflammatory response in
the patient. According to the results of our study,
PIV can be used as an inflammation marker that
can be used to evaluate the response to steroids
in IgAN patients.
According to the findings of our study, one
might suggest that the main reason for the PIV
being lower in the remission group is the significantly higher lymphocyte count in this group.
Nomoto et al18 found high levels of IgA-producing lymphocytes in the peripheral blood of
patients with IgA nephropathy. Our study shows
that patients with lower PIV benefit better from

Figure 2. Remission rates in terms of PIV groups.

Figure 3. ROC curve of PIV to predict non-remission.
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PIV is an inexpensive and easily accessible parameter and found as a reliable predictive marker
for steroid response in patients with idiopathic IgAN. Because this was a pilot study, prospective,
multicenter, and larger studies may provide more
precise information on this issue.

Conflict of Interest

The Authors declare that they have no conflict of interests.
Figure 4. Comparison of the groups in terms of PIV.

steroid therapy than patients with high PIV. We
think that the better response to steroids in patients with low PIV, that is, high lymphocyte
count, is due to the decrease in steroid-induced
lymphocyte counts. On the other hand, it cannot
be said that PIV is affected by lymphocyte count
alone. As the PIV name suggests, it contains many cell types in the peripheral blood that are the
basis of immunity and inflammation. Apeland et
al19 revealed in their study that factors associated with circulating inflammation are increased
in IgAN patients. We also found that PIV was
associated with systemic inflammation in these
patients, and high PIV was associated with poor
steroid response.
Limitations
There are several limitations in our study.
Firstly, it has a retrospective design and therefore
we cannot establish a cause-effect relationship.
Secondly, it is a single-center study. The third
and perhaps the biggest limitation of our study is
that it was conducted with a very limited number
of patients. We think that this is because it was
a single-center study, aiming at evaluating the
response to steroids in patients with idiopathic
IgAN. Moreover, 15 IgAN patients were not included in the analysis for various reasons.
However, despite these limitations, this is the
first study investigating the predictive power of
PIV on steroid response in patients with idiopathic IgAN.

Conclusions
Our study investigating PIV as a systemic
inflammation marker to predict steroid response
in idiopathic IgAN was designed as a pilot study.

Ethics Approval

The study protocol complied with the Declaration of Helsinki and was approved by the Local Ethics Committee.
(Afyonkarahisar Health Sciences University Clinical Research Ethics Committee, meeting date: 02/09/2022, meeting number: 2022-11, decision no: 440, ethics committee
code: 2011-KAEK-2).

Consent to Participate

Not applicable because of the retrospective design.

Data Availability Statement

The data that support the findings of this study are available
on request from the corresponding author.

Funding
None.

Authors’ Contribution

Tunca O. and Kazan Dizen E. contributed to the design, and
implementation of the research, and the writing of the manuscript. Statistical analysis was done by Tunca O.

References
1) Rajasekaran A, Julian BA, Rizk D V. IgA nephropathy: an interesting autoimmune kidney disease.
Am J Med Sci 2021; 361: 176-194.
2) McGrogan A, Franssen CFM, de Vries CS. The incidence of primary glomerulonephritis worldwide:
a systematic review of the literature. Nephrol Dial
Transplant 2011; 26: 414-430.
3) Wyatt RJ, Julian BA. IgA nephropathy. N Engl J
Med 2013; 368: 2402-2414.

7903

O. Tunca, E.D. Kazan
4) Nair R, Walker PD. Is IgA nephropathy the commonest primary glomerulopathy among young
adults in the USA? Kidney Int 2006; 69: 14551458.
5) Working Group of the International IgA Nephropathy Network and the Renal Pathology Society,
Cattran DC, Coppo R, Cook HT, Feehally J, Roberts IS, Troyanov S, Alpers CE, Amore A, Barratt J, Berthoux F, Bonsib S, Bruijn JA, D’Agati V,
D’Amico G, Emancipator S, Emma F, Ferrario F,
Fervenza FC, Florquin S, Fogo A, Geddes CC,
Groene HJ, Haas M, Herzenberg AM, Hill PA,
Hogg RJ, Hsu SI, Jennette JC, Joh K, Julian BA,
Kawamura T, Lai FM, Leung CB, Li LS, Li PK, Liu
ZH, Mackinnon B, Mezzano S, Schena FP, Tomino Y, Walker PD, Wang H, Weening JJ, Yoshikawa N, Zhang H. The Oxford classification of IgA
nephropathy: rationale, clinicopathological correlations, and classification. Kidney Int 2009; 76:
534-545.
6) Barbour SJ, Coppo R, Zhang H, Liu ZH, Suzuki Y, Matsuzaki K, Er L, Reich HN, Barratt J, Cattran DC; International IgA Nephropathy Network.
Application of the International IgA Nephropathy
Prediction Tool one or two years post-biopsy. Kidney Int 2022; 102: 160-172.
7) Barbour SJ, Coppo R, Zhang H, Liu ZH, Suzuki Y, Matsuzaki K, Katafuchi R, Er L, Espino-Hernandez G, Kim SJ. Evaluating a new international
risk-prediction tool in IgA nephropathy. JAMA Intern Med 2019; 179: 942-952.
8) Şahin AB, Cubukcu E, Ocak B, Deligonul A, Oyucu Orhan S, Tolunay S, Gokgoz MS, Cetintas
S, Yarbas G, Senol K. Low pan-immune-inflammation-value predicts better chemotherapy response and survival in breast cancer patients
treated with neoadjuvant chemotherapy. Sci Rep
2021; 11: 1-8.
9) Fucà G, Guarini V, Antoniotti C, Morano F,
Moretto R, Corallo S, Marmorino F, Lonardi S,
Rimassa L, Sartore-Bianchi A. The Pan-Immune-Inflammation Value is a new prognostic
biomarker in metastatic colorectal cancer: Results from a pooled-analysis of the Valentino
and TRIBE first-line trials. Br J Cancer 2020; 123:
403-409.

7904

10) Wang Y, Tian J, Guo H, Mi Y, Zhang R, Li R. Intermedin ameliorates IgA nephropathy by inhibition of oxidative stress and inflammation. Clin Exp
Med 2016; 16: 183-192.
11) Tortajada A, Gutierrez E, Pickering MC, Terente MP,
Medjeral-Thomas N. The role of complement in IgA
nephropathy. Mol Immunol 2019; 114: 123-132.
12) Rauen T, Floege J. Inflammation in IgA nephropathy. Pediatr Nephrol 2017; 32: 2215-2224.
13) Kiryluk K, Li Y, Scolari F, Sanna-Cherchi S, Choi
M, Verbitsky M, Fasel D, Lata S, Prakash S, Shapiro S. Discovery of new risk loci for IgA nephropathy implicates genes involved in immunity
against intestinal pathogens. Nat Genet 2014; 46:
1187-1196.
14) Lv J, Zhang H, Wong MG, Jardine MJ, Hladunewich M, Jha V, Monaghan H, Zhao M, Barbour
S, Reich H. Effect of oral methylprednisolone on
clinical outcomes in patients with IgA nephropathy: the TESTING randomized clinical trial. JAMA
2017; 318: 432-442.
15) Oortwijn BD, Rastaldi MP, Roos A, Mattinzoli D,
Daha MR, Van Kooten C. Demonstration of secretory IgA in kidneys of patients with IgA nephropathy. Nephrol Dial Transplant 2007; 22:
3191-3195.
16) Van Den Dobbelsteen MEA, Van Der Woude FJ,
Schroeijers WEM, van den Wall AWL, van Es LA,
Daha MR. Binding of dimeric and polymeric IgA to
rat renal mesangial cells enhances the release of
interleukin 6. Kidney Int 1994; 46: 512-519.
17) Choy E, Rose-John S. Interleukin-6 as a multifunctional regulator: inflammation, immune response, and fibrosis. J Scleroderma Relat Disord
2017; 2: S1-S5.
18) Nomoto Y, Sakai H, Arimori S. Increase of
IgA-bearing lymphocytes in peripheral blood from
patients with IgA nephropathy. Am J Clin Pathol
1979; 71: 158-160.
19) Apeland T, Mansoor MA, Furriol J, Ushakova A,
Jonsson G, Stangeland KW, Marti HP. Circulating inflammation-related factors are correlated
with systemic redox status in IgA nephropathy;
a case-control study. Free Radic Biol Med 2020;
155: 10-18.

