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Serum Ferritin: A Biomarker of Disease Activity in Lupus
Nephritis
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ABSTRACT

Background: Lupus nephritis being the prime etiology of mortality in SLE patients not only alters the course of the disease but also causes
exacerbation. So in search for a feasible and accessible biomarker, this study aims to determine the importance of serum ferritin as a surrogate
of disease activity in lupus nephritis patients.

Materials and methods: Number of SLE patients with and without lupus nephritis is 20 each; diagnosis was made based on SLICC criteria,
enrolled in our study. They are subjected to SLEDAI-2k and rSLEDAI scores. Based on rSLEDAI score, SLE patients were categorized into group |,
20 SLE patients with lupus nephritis, and group II, 20 SLE patients without nephritis. Serum levels of ferritin were assessed by chemiluminescent
immunoassay (CLIA). Biochemical and immunological tests were done, and the results were analyzed and correlated.

Results: Group | exhibited higher but not statistically significant serum ferritin levels compared to group Il (p = 0.07). Ferritin levels were also
observed to have significant positive correlation with rSLEDAI scores (p <0.01, r = 0.6), SLEDAI scores (p <0.001, r = 0.7), and anti-ds DNA

antibody levels (p = 0.013, r = 0.4).

Conclusion: Serum ferritin is a promising, widely available and useful biomarker of disease activity in lupus nephritis.
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INTRODUCTION

Systemic lupus erythematosus (SLE) isimmune complex-mediated
condition. SLE is a multigenic disease. The described prevalence of
SLE varies from 20 to 140 per 1,00,000,' while the Indian value is
3.2 per 1,00,000.2 Since SLE has been hypothesized as a disease of
urbanization and technological advancement, there has been an
increasing trend of SLE over time.>?

Despite low prevalence, the 5-year survival rate of SLE in India
was rated the poorest in the world. Advanced renal failure causes
death in most patients of SLE.>* The renal manifestation of SLE
considerably alters the course of the disease.

Ferritin, an iron storage protein, is critical for iron homeostasis.”
In recent years, ferritin being used as an inflammatory marker has
been the subject of extensive reviews.® It has been established that
moderate levels of ferritin are associated with active SLE, rheumatoid
arthritis, multiple sclerosis, and catastrophic antiphospholipid
syndrome and may play a role in dermatomyositis.”®

Several studies carried over different ethnic populations across
the world support the association between high levels of serum
ferritin and disease activity of SLE.>”'? In this study, we compare
the serum ferritin levels in lupus nephritis patients to SLE patients
without nephritis and we determine the utility of serum ferritin as
a biomarker of disease activity in lupus nephritis patients.

MATERIALS AND METHODS

The study was conducted in the rheumatology unit of Midnapore
Medical College, West Midnapore, West Bengal, from June
2020 to December 2020. The study protocol was approved by
the Institutional Ethics Committee of Midnapore Medical College.
Patients (n = 40) who fulfilled the Systemic Lupus International
Collaborating Clinics (SLICC) classification criteria'® were enrolled
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in our study. Patients with infection, bleeding, pregnancy, diabetes
mellitus, and iron-deficiency anemia were excluded from the study.
SLEDAI-2k (range 0-105)" and rSLEDAI, respectively, were utilized
for disease activity. rSLEDAI is defined as the sum of the SLEDAI-2ks
accrued in the renal domain of the measure (range 0-16)."°

Patients in the cross-sectional study are categorized into
group I: 20 SLE patients with lupus nephritis—rSLEDAI score more
than or equal to 4 (n = 18) or biopsy-proven lupus nephritis in the
past (n = 2). Group II: 20 SLE patients without nephritis—rSLEDAI
score of 0 (n = 20). After a detailed clinical history and examination,
blood samples were collected for hematological, biochemical, and
immunological tests. Renal biopsy was done only for SLE patients
with lupus nephritis. The serum levels of ferritin were quantified by
chemiluminescence immunoassay (CLIA).

Statistical Analysis

This study’s data were coded and analyzed using the Statistical
Package SPSS version 28. Data were summarized using mean,
standard deviation, median, minimum, and maximum in
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quantitative data and using frequency for categorical data. The
mean serum level of ferritin in group | and group Il was compared
by Student’s t-test. Correlation of serum ferritin with SLEDAI
and rSLEDAI scores and anti-ds DNA were analyzed by Pearson'’s
correlation and Spearman’s correlation test. p-values <0.05 were
considered as statistically significant.

ResuLt

The mean age of the 20 lupus nephritis was 31.75 +4.25 (18-46 years)
with 20 SLE without nephritis (40.20 + 4.48; 26-55 years). Among
the 40 participants, 35 were female and 5 were males.

Normal serum ferritin levels were taken as 28-365 ng/mL
in males and 5-148 ng/mL in females. The mean serum ferritin
levels of group | and group Il were compared by Student’s t-test
as shown in Figure 1. We infer that the mean serum ferritin is
higher though not statistically significant in group | compared
to group Il (p = 0.07).

Active disease was defined as SLEDAI >8 and scores less than 8
was considered inactive. There were 16 active cases in group | and
12 active cases in group Il.

All patients (n = 40) were subjected to correlational analysis.
From the scatterplots shown in Figure 2 where dots represent
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Fig. 1: Comparison of serum ferritin of group | and group Il
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Fig. 2: Scatter plot of ferritin by rSLEDAI
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Fig. 3: Scatter plot of ferritin by SLEDAI

Table 1: Correlation of ferritin with other parameters

Parameters Serum ferritin
Serum creatinine p=0.144
C-reactive protein p=0.253
Erythrocyte sedimentation rate p =0.063
Anti-ds DNA p=0.013
a3 p =0.464
c4 p=0.13

individual samples, we infer from the uphill pattern that there is a
significant positive and linear correlation between serum ferritin
and rSLEDAI scores (p <0.01, r = 0.6). Serum ferritin was also
observed to have a significant positive correlation with SLEDAI-2k
scores as shown in Figure 3 (p <0.001, r = 0.7).

Serum ferritin was also compared with other laboratory
parameters like serum creatinine, CRP, ESR, anti-ds DNA, C3, and
C4, and the results are tabulated in Table 1. From Table 1, serum
ferritin was observed to have significant positive association with
anti-ds DNA levels (p = 0.013, r = 0.4).

Discussion

This current study proves the positive correlation between higher
levels of serum ferritin with SLEDAI scores. This was in harmony
with the study of Nishiya et al.,’ Lim et al.,'” Beyan et al.'" and
Tripathy et al.'> However, this finding is in disharmony with the
results of Hesselink et al. stating that ferritin levels can be normal
despite high disease activity.'® But the sample size of this study
is small.

In our study, serum ferritin was observed to have positive
correlation with rSLEDAI scores and anti-ds DNA levels. Patients
with lupus nephritis exhibited higher though not statistically
significant serum ferritin levels compared to SLE patients without
renal involvement, corroborating the results of Tripathy et al.?

It has been put forward as a novel concept that endogenous
nucleic acids activate dendritic cells, mesangial cells, and
macrophages to produce abundant inflammatory cytokines and
IFN-a and IFN-B."”72° There is accumulating evidence of IFN-a as
a central cytokine mediator of inflammation in SLE. Many studies
support the specific role for IFN-a in the synthesis or secretion of
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ferritin.2"22 Thus, increased ferritin levels can be explained in lupus
nephritis patients.

In our study, we conclude that in the midst of plethora of markers
of lupus nephritis which has been extensively researched, ferritin
may be considered as a promising and more accessible biomarker
of disease activity in lupus nephritis. Further studies on its reliability
and predictive potential are mandated.

ORciID

Kripasindhu Gantait ® https://orcid.org/0000-0001-8484-5489

REFERENCES

1. Rees F, Doherty M, Grainge MJ, et al. The worldwide incidence and
prevalence of systemic lupus erythematosus: a systematic review
of epidemiological studies. 2017;56(11):1945-1961. DOI: 10.1093/
rheumatology/kex260.

2. Malaviya AN, Singh RR, Singh YN, et al. Prevalence of systemic
lupus erythematosus in India. Lupus 1993;2(2):115-118. DOI:
10.1177/096120339300200209.

3. Kumar A, Malaviya AN, Singh YN, et al. Prevalence of SLE in India.
Lupus 1993;2(2):115-118. DOI: 10.1177/096120339300200209.

4. Chandrasekaran AN, Radhakrishna B. Rheumatoid arthritis and
connective tissue disorders: India and South-East Asia. Baillieres Clin
Rheumatol 1995;9(1):45-57. DOI: 10.1016/50950-3579(05)80142-6.

5. Knovich MA, Storey JA, Coffman LG, et al. Blood reviews ferritin
for the clinician. Blood Rev 2009;23(3):95-104. DOI: 10.1016/j.
blre.2008.08.001.

6. Wang W, Ann M, Coffman LG, et al. Serum ferritin: past, present and
future. Biochim Biophys Acta 2010;1800(8):760-769. DOI: 10.1016/
j.bbagen.2010.03.011.

7. Rosario C, Zandman-goddard G, Meyron-holtz EG, et al. The
hyperferritinemic syndrome: macrophage activation syndrome,
Still’s disease, septic shock and catastrophic antiphospholipid
syndrome. BMC Med 2013;11:185. DOI: 10.1186/1741-7015-11-185.

8. Zandman-goddard G, Shoenfeld Y. Hyperferritinemia in
autoimmunity. Isr Med Assoc J 2008;10(1):83-84. PMID: 18300583.

9. NishiyaK, Hashimoto K. Elevation of serum ferritin levels as a marker
for active systemic lupus erythematosus. Clin Exp Rheumatol
1997;15(1):39-44. PMID: 9093771.

10. Lim MK, Lee CK, Ju YS, et al. Serum ferritin as a serologic marker
of activity in systemic lupus erythematosus. Rheumatol Int
2001;20(3):89-93. DOI: 10.1007/s002960000083.

11.

16.

19.

20.

21.

22.

Beyan E, Beyan C, Demirezer A, et al. The relationship between
serum ferritin levels and disease activity in systemic lupus
erythematosus. Scand J Rheumatol 2003;8(13):225-228. DOI:
10.1080/03009740310003712.

Tripathy R, Panda AK, Das BK. Serum ferritin level correlates with
SLEDAI scores and renal involvement in SLE. Lupus 2015;24(1):82-89.
DOI: 10.1177/0961203314552290.

Petri M, Orbai A-M, Alarcén GS, et al. Derivation and validation of
the Systemic Lupus International Collaborating Clinics classification
criteria for systemic lupus erythematosus. Arthritis Rheum
2012;64(8):2677-2686. DOI: 10.1002/art.34473.

Gladman DD, Ibafez D, Urowitz MB. Systemic lupus erythematosus
disease activity index 2000. J Rheumatol 2002;29(2):288-291. PMID:
11838846.

Torres-Salido MT, Cortés-Hernandez J, Vidal X, et al. Neutrophil
gelatinase-associated lipocalin as a biomarker for lupus nephritis.
Nephrol Dial Transplant 2014;29(9):1740-1749. DOI: 10.1093/ndt/
gfu062.

Hesselink DA, Aarden LA, Swaak AJG. Profiles of the acute-phase
reactants C-reactive protein and ferritin related to the disease
course of patients with systemic lupus erythematosus. Scand
J Rheumatol 2003;32(3):151-155. DOI: 10.1080/03009740310
002489.

Ahearn JM, Liu CC, Kao AH, et al. Biomarkers for systemic lupus
erythematosus. Transl Res 2012;159(4):326-342. DOI: 10.1016/
j.trsl.2012.01.021.

Anders HJ, Lichtnekert J, Allam R. Interferon-a and-B in kidney
inflammation. Kidney Int 2010;77(10):848-854. DOI: 10.1038/
ki.2010.71.

Marshak-Rothstein A, Rifkin IR.Immunologically active autoantigens:
The role of Toll-like receptors in the development of chronic
inflammatory disease. Annu Rev Immunol 2007;25:419-441. DOI:
10.1146/annurev.immunol.22.012703.104514.

Lech M, Anders HJ. The pathogenesis of lupus nephritis. J Am
Soc Nephrol 2013;24(9):1357-1366. DOI: 10.1681/ASN.20130
10026.

Sena A, Pedrosa R, Ferret-Sena V, et al. Interferon B therapy
increases serum ferritin levels in patients with relapsing-remitting
multiple sclerosis. Mult Scler 2008;14(6):857-859. DOI: 10.1177/
1352458508089687.

Stam TC, Swaak AJG, Kruit WHJ, et al. Regulation of ferritin: a specific
role for interferon-alpha (IFN-a)? The acute phase response in
patients treated with IFN-a-2b. Eur J Clin Invest 2002;32(Suppl 1):
79-83.DOI: 10.1046/j.1365-2362.2002.032051079.x.

Bengal Physician Journal, Volume 9 Issue 1 (January—April 2022) 5


https://orcid.org/0000-0001-8484-5489

	Serum Ferritin as a Biomarker for Lupus Nephritis 
	Abstract 

	Introduction 
	Statistical Analysis 
	Result 
	Discussion
	Orcid 
	References 

