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The correlation between ferritin level and acute phase 
parameters in rheumatoid arthritis and systemic lupus 
erythematosus

Abstract
Objective: In this study, we evaluated the relationship between ferritin levels and disease activation in rheumatoid arthritis (RA) patients. 
Material and Methods: We included 44 patients with RA, 20 patients with systemic lupus erythematosus (SLE), 25 patients with infection, 
22 patients with malignancy, and 20 healthy control subjects. Erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), whole blood 
count, and serum iron parameters were determined in all cases. The joint findings in RA patients were recorded, and disease activity 
score (DAS) was calculated. In SLE patients, antinuclear antibody (ANA) and anti-dsDNA titers and C3 and C4 complement levels were 
determined. SLE disease activity index (SLEDAI) score was calculated.
Results: Serum ferritin levels in the RA, SLE, and control groups were lower than those in the infection and malignancy groups (p<0.05). 
The ferritin levels in the RA group did not differ significantly from the SLE and control groups. In RA patients, serum ferritin level had a 
positive correlation with ESR, CRP, RF, platelet count, and DAS score and had a negative correlation with hematocrit (all p values <0.05). In 
SLE patients, on the other hand, serum ferritin had a positive correlation with ANA, anti-dsDNA, and SLEDAI (all p values <0.05). According 
to DAS, ferritin level in inactive RA patients was lower than that in active RA patients. When transferrin saturation was considered, iron 
deficiency anemia was a quite frequent finding in both active and inactive RA patients. 
Conclusion: Interestingly, we observed that ferritin level in RA patients was similar to the control group; however, it was a good parameter 
of disease activation. This is because a reduction in storage iron and resultant iron deficiency anemia are very common in RA patients. 
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Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory disease. The determination of disease activity is quite 
important in choosing the treatment modality and in following up patients. It is known that serum C-re-
active protein (CRP) level in RA is a good indicator of disease activation (1). In addition, it should also be 
known how other acute phase proteins are affected according to the degree of inflammation during the 
course of the disease. 

Ferritin is a high-molecular-weight protein containing iron, and it functions as an iron store complex (2). 
Under normal conditions, serum ferritin level is associated with the amount of iron stores (2). However, 
serum ferritin level may increase disproportionately to iron stores in hepatic and renal diseases, in systemic 
infection or inflammation, in malignancies, and in patients who are chronically transfused with erythrocyte 
suspensions (3, 4). Anemia-especially, iron deficiency anemia-is encountered quite often in RA. Therefore, 
the evaluation of ferritin levels in RA patients gains special importance (5). The chronic inflammation in RA 
leads to secretion of proinflammatory cytokines that influence iron metabolism. The parameters that are 
most affected are plasma iron levels and the production of transferrin, ferritin, and hepcidin.

In our study, we determined serum ferritin levels in RA patients and evaluated whether serum ferritin levels 
in RA patients were correlated with disease activation.

Material and Methods
Forty-four RA patients and 20 systemic lupus erythematosus (SLE) patients were taken as the study group. 
The study was conducted in Trakya University Medical Faculty, Department of Rheumatology. All RA pa-
tients were diagnosed according to the American College of Rheumatology (ACR) 1987 criteria, and all SLE 
patients were diagnosed according to modified ACR criteria (6, 7). The diseased control group was taken 
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as 25 hospitalized patients with various infec-
tions and 22 patients with malignancies. Twen-
ty subjects with no known disease were taken 
as the healthy control group. Patients who had 
taken oral or parenteral iron therapy or those 
who had any episode of bleeding within the 
last 3 months were not included into the study. 
RA and SLE patients who were pregnant or 
who had current infectious or malignant dis-
eases were also excluded. 

The disease activity in RA patients was calcu-
lated according to disease activity score (DAS). 
The modified DAS was computed according to 
published guidelines (8). Patients with a DAS 
score >3.8 were accepted to have active dis-
ease. The activity of SLE patients was calculated 
according to SLE disease activity index (SLEDAI) 
(9). All RA and SLE patients underwent a de-
tailed physical examination, and joint findings 
were recorded. The erythrocyte sedimenta-
tion rate (ESR), C-reactive protein (CRP), whole 
blood count, iron, total iron-binding capacity 
(TIBC), and ferritin levels of all subjects were 
determined. In addition, antinuclear antibody 
(ANA), anti-dsDNA titers, and serum C3 and C4 
complement levels in SLE patients were deter-
mined. The percentage of transferrin satura-
tion was calculated as defined by Woorwood 
(10). According to World Health Organization 
(WHO) criteria, anemia was said to be present 
when hemoglobin was <11 g/dL in females 
and when hemoglobin was <13 g/dL in males.

The study design was approved by our insti-
tution’s ethical committee, and both oral and 
written informed consent was obtained from 
all subjects.

Kruskal-Wallis test was used in comparing se-
rum ferritin and other acute phase parameters 
between the groups. Mann-Whitney U-test 
was used for comparisons between groups. 
Spearman correlation test was used to deter-
mine the relationship between ferritin and oth-
er acute phase proteins and disease activation 
parameters. To compare the ratios between 
groups, chi-square test was used.

Results
The ferritin levels in the infection and malig-
nancy groups were significantly higher when 
compared to the RA, SLE, and the control 
groups (Table 1). The ferritin levels between 
the RA and SLE groups and between these 
groups and the control group did not differ 
significantly. The mean values of other acute 
phase proteins in all groups are seen in Table 1.

In the RA group, ferritin level showed a posi-
tive correlation with ESR (r=0.59, p<0.001), 

CRP (r=0.59, p<0.001), platelet count (r=0.52, 
p<0.001), and DAS score (r=0.34, p=0.02) and 
had a negative correlation with hematocrit lev-
els (r=-0.35, p=0.02) (Table 2).

In the SLE group, serum ferritin level had a 
significant positive correlation with ANA titer 
(r=0.66, p=0.002), anti-dsDNA titer (r=0.82, 
p<0.001), and SLEDAI score (r=0.45, p=0.04) 
(Table 3).

Ten patients (6.7%) in the study had serum fer-
ritin levels over 1000 ng/mL. Five of them had 
an infection, 3 had a malignancy, and 2 had SLE.

Rheumatoid arthritis patients who were inac-
tive according to DAS score had significantly 
lower ferritin levels (42.1±39.5) than active RA 
patients (113.5±89.4) and the healthy control 
group (p values, respectively, 0.03 and 0.002). 

Twenty-three RA patients (52.3%) had anemia. 
The ratio of anemic subjects (35%) among 
inactive RA patients was significantly lower 
than those in patients with active RA (66.7%) 
(p=0.036). Low transferrin saturation, which 
reflects iron deficiency, was more frequent in 
inactive anemic RA patients than in active RA 
patients with anemia (57.1% vs. 37.5%, p>0.05). 

Discussion
It is known that certain acute phase proteins 
increase more predominantly in some inflam-
matory diseases and reflect disease activity 
better and that others are affected to a lesser 
degree (11). Important examples of this fact are 
that ferritin levels in Still’s disease and CRP re-
sponse in SLE are not marked. In our study, we 
observed that ferritin, which is an acute phase 
protein, together with ESR and CRP, was signifi-
cantly increased in patients with malignancy 
and infection when compared to the control 
group. The differences in acute phase response 
among groups might probably be explained 
by the variability in the production and secre-
tion of cytokines and mediators in different 
pathophysiologic conditions (11). It is known 
that ferritin synthesis is induced by interleukin 
(IL)-1, IL-6, and tumor necrosis factor (TNF)-α 
in hepatocytes (12). However, in SLE, there is a 
defect in IL-1 production, and IL-6 and TNF-α 
levels are increased (13). Therefore, the pres-
ence of high ferritin levels in SLE shows that 
IL-1 is not the major cytokine in the synthesis 
of ferritin.

In the literature, there are conflicting data 
about serum ferritin levels in RA. In one study 
comparing ferritin levels in RA and osteoarthri-

Table 1. The serum levels of ferritin, CRP, and ESR in patients with RA and other groups (values 
are given as means±SE)

Groups	 ESR (mm/hr)	 CRP (mg/dL)	 Ferritin (ng/mL)

Malignancy group (n=33)	 53.5±6.9	 2.9±0.9	 364.4±70.2*
Infection group (n=32)	 57.8±6.8	 12.3±1.6*	 466.4±84.5*
Rheumatoid arthritis (n=44)	 63.7±6.2	 3.8±0.8	 81.0±11.9
SLE (n=20)	 50.1±7.4	 1.2±0.3	 191.8±85.1
Healthy control (n=21)	 18.7±2.9*	 0.6±0.1	 80.8±14.9
ESR: erythrocyte sedimentation rate; CRP: c-reactive protein; SLE: systemic lupus erythematosus
(*) p<0.001 Different from other groups

Table 2. Correlation between acute phase parameters and ferritin in patients with RA

	 ESR 	 Ferritin	 CRP	 RF	 Hematocrit	 Platelets
	 (mm/hr)	 (ng/mL)	 (mg/dL)	  (IU/L)	 (%)	 (/mm3)

Ferritin	 0.59*
	 <0.001a					   
CRP (mg/dL)	 0.69	 0.59
	 <0.001	 <0.001				  
RF (IU/L)	 0.3	 0.27	 0.35
	 0.049	 0.07	 0.02			 
Hematocrit (%)	 -0.46	 -0.31	 -0.39	 -0.021
	 0.001	 0.04	 0.008	 0.89		
Platelets (/mm3)	 0.57	 0.52	 0.32	 0.4	 -0.17
	 <0.001	 <0.001	 0.035	 0.006	 0.27	
DAS	 0.69	 0.34	 0.64	 0.3	 -0.35	 0.32
	 <0.001	 0.02	 <0.001	 0.047	 0.02	 0.03
ESR: erythrocyte sedimentation rate; CRP: c-reactive protein; RF: rheumatoid factor; DAS: disease activity score
(*): r: Spearman correlation coefficients
(a): p
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tis (OA) patients, high serum ferritin levels were 
found in RA patients (14). In another study, 
serum ferritin levels in RA were not different 
from those in controls (15). However, in both 
of these studies, ferritin levels in the synovial 
fluid of RA patients were higher than those in 
OA. In the study of Ota et al. (14), the molecular 
structures of ferritin produced in synovial fluid 
and serum were seen to be different, and it was 
proposed that this was because of local ferri-
tin production in the inflamed joint in RA. In 
another study comparing serum ferritin levels 
between active RA patients and healthy con-
trols, no difference was found (16). In our study, 
ferritin levels in RA patients were not different 
from controls. However, when RA patients who 
were in remission according to DAS score were 
taken as a subgroup, it was observed that fer-
ritin levels in those subjects were lower than 
those in controls and also in active RA patients. 

In our RA patients, there was a significant cor-
relation between serum ferritin levels and CRP, 
ESR, and platelet count, which reflect disease 
activation. In the study of Hannonen et al. 
(17), it was detected that serum ferritin level in 
RA correlated with disease activity; however, 
Koman et al. (15) observed that only synovial 
ferritin levels, not serum levels, had a correla-
tion with CRP. The conflicting data in these 
studies might probably be explained by the 
inclusion of an insufficient number of RA pa-
tients. In our study, interestingly, serum ferritin 
levels in RA were similar to controls; however, 
they had a good correlation with parameters 
that reflect disease activation. Another finding 
that supports the relation with disease activa-
tion is the lower ferritin levels in inactive RA 

patients than in controls. Iron deficiency was 
more frequent in our inactive RA patients. This 
shows that low ferritin levels in these patients 
are because of the higher frequency of iron 
deficiency anemia. In our study, the gold stan-
dards for the diagnosis of iron deficiency in RA, 
which are bone marrow iron stain and serum 
transferrin receptor analysis, could not be per-
formed. However, recent studies report that 
determination of transferrin receptor in ane-
mic RA patients is not diagnostic by itself in the 
absence of iron stores (18). In addition, synovial 
ferritin production in active RA contributes to 
the increase of ferritin in active disease. As a re-
sult, we might conclude that ferritin level in RA 
increases in correlation with other acute phase 
proteins in the case of disease activity and that 
the low basal ferritin level in inactive RA does 
not reach that in SLE.

We observed that serum ferritin level in our SLE 
group was higher than in the control group, 
and it had a significant positive correlation 
with ANA, anti-dsDNA titer, and SLEDAI score. 
On the other hand, ferritin level in this group 
had no significant relation with acute phase 
parameters. Nishiya et al. (19) stated that ferritin 
levels in SLE were higher than in controls and 
had a positive correlation with anti-dsDNA and 
a negative correlation with complement levels. 
Another study about this subject concluded 
that the change in serum ferritin level was as-
sociated with a change in therapy; in contrast, 
it was not associated with changes in ESR, CRP, 
and anti-dsDNA (20). One recent study, includ-
ing few patients, observed that ferritin levels 
increased in >70% of SLE activations according 
to SLEDAI scores (21). In the series of Lim et al. 

(20), ferritin levels in SLE patients with hema-
tologic findings and serositis were increased 
more prominently. Data on more patients are 
necessary to determine the features associated 
with extremely high ferritin levels in SLE.

As a result, we observed that interestingly, fer-
ritin levels in our RA patients were not different 
from controls; however, it was a good parame-
ter that reflected disease activation. The most 
important reasons for this result are probably 
the high frequency of iron deficiency in these 
patients and ferritin levels, which were lower 
than controls in inactive RA patients. 

Ethics Committee Approval: Ethics committee approv-
al was received for this study from the ethics com-
mittee of Trakya University Faculty of Medicine.

Informed Consent: Written informed consent was ob-
tained from patient who participated in this study.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - Ö.N.P., N.Ç.; Design - 
Ö.N.P., N.Ç., G.E.P.; Supervision - N.Ç., Ö.N.P.; Resource 
- S.S., G.E.P.; Materials - S.S., G.E.P.; Data Collection&/
or Processing - S.S., Ö.N.P.; Analysis&/or Interpretation 
- Ö.N.P., N.Ç; Literature Search - S.S., Ö.N.P., G.E.P.; Writ-
ing - Ö.N.P., G.E.P.; Critical Reviews - N.Ç.

Acknowledgements: Authors would like to thank to 
Trakya University Medical Faculty Scientific Research 
Foundation (TÜBAP) for its contributions.

Conflict of Interest: No conflict of interest was de-
clared by the authors.

Financial Disclosure: The authors declared that this 
study has received no financial support.

References
1.	 Dawes PT, Fowler PD, Clarke S, Fisher J, Lawton 

A, Shadfordh MF. Rheumatoid arthritis treatment 
which controls the C-reactive protein and erythro-
cyte sedimentation rate reduces radiological pro-
gression. Br J Rheumatol 1986; 25: 44-9. [CrossRef]

2.	 Finch CA, Bellotti V, Stray S, Lipschitz DA, Cook JD, 
Pippard MJ, et al. Plasma ferritin determination as 
a diagnostic tool. West J Med 1986; 145: 657-63.

3.	 Worwood M. Ferritin in human tissues and se-
rum. Clin Hematol 1982; 11: 275-307.

4.	 Lee MH, Means RT. Extremely elevated serum fer-
ritin levels in a university hospital: associated dis-
eases and clinical significance. Am J Med 1995; 
98: 566-71. [CrossRef]

5.	 Smith RJ, Davis P, Thomson ABR, Wadsworth LD, 
Fackre P. Serum ferritin levels in the anemia of 
rheumatoid arthritis. J Rheumatol 1977; 4: 389-
92.

6.	 Arnett FC, Edworthy SM, Bloch DA, McShane DJ, 
Fries JF, Cooper NS, et al. The American Rheuma-
tism Association 1987 revised criteria for the clas-
sification of rheumatoid arthritis. Arthritis Rheum 
1988; 31: 315-24. [CrossRef]

7.	 Hochberg MC. Updating the American College 
of Rheumatology revised criteria for the classifi-
cation of systemic lupus erythematosus. Arthritis 
Rheum 1997; 40: 1725. [CrossRef]

8.	 Prevoo MLL, van’t Hof MA, Kuper HH, van Leeu-
wenn MA, van de Putte LBA, van Riel PLCM. Mod-
ified disease activity scores that include twenty-

Table 3. Correlation between acute phase parameters and ferritin in patients with SLE

 	  			   Antinuclear
	 ESR	 Ferritin	 CRP	 antibody 	 Anti-dsDNA
	 (mm/h)	 (ng/mL)	 (mg/dL)	 titer	 titer	 C3	 C4

Ferritin	 -0.003*
	 0.99a						    
CRP	 0.74	 0.3
	 <0.001	 0.2					   
Antinuclear antibody	 -0.22	 0.66	 -0.04
	 0.35	 0.002	 0.85				  
Anti-dsDNA 	 -0.23	 0.82	 -0.06	 0.86
	 0.4	 <0.001	 0.83	 <0.001			 
C3 complement level	 -0.13	 -0.16	 -0.14	 -0.01	 -0.25
	 0.6	 0.5	 0.56	 0.96	 0.35		
C4 complement level	 -0.09	 -0.05	 -0.23	 -0.12	 -0.13	 0.6
	 0.7	 0.83	 0.32	 0.6	 0.63	 0.005	
SLEDAI	 0.02	 0.45	 -0.02	 0.36	 0.51	 -0.08	 -0.26
	 0.92	 0.04	 0.93	 0.13	 0.04	 0.72	 0.26
ESR: erythrocyte sedimentation rate; CRP: c-reactive protein; SLEDAI: SLE disease activity index
(*): r: Spearman correlation coefficients.
(a): p

Seyhan et al. A comparative study Eur J Rheumatol 2014; 1: 92-5

94

http://dx.doi.org/10.1093/rheumatology/25.1.44
http://dx.doi.org/10.1016/S0002-9343%2899%2980015-1
http://dx.doi.org/10.1002/art.1780310302
http://dx.doi.org/10.1002/art.1780400928


eight-joint counts: development and validation 
in a prospective longitudinal studyof patients 
with rheumatoid arthritis. Arthritis Rheum 1995; 
38: 44-8. [CrossRef]

9.	 Bombardier C, Gladman DD, Urowitz MB, Caron 
D, Chang CH. Derivation of the SLEDAI. A disease 
activity index for lupus patients. The Committee 
on Prognosis Studies in SLE. Arthritis Rheum 
1992; 35: 630-40. [CrossRef]

10.	 Worwood M. Iron deficiency anemia and iron 
overload. In: Dacie and Lewis Practical Haema-
tology (eds. S.M. Lewis, B.J. Bain& I. Bates), pp. 
115-28. Churchill Livingstone, London.

11.	 Gabay C, Kushner I. Acute-phase proteins and 
other systemic responses to inflammation. N 
Engl J Med 1999; 340: 448-54. [CrossRef]

12.	 Rogers J, Lacroix L, Durmowitz G, Kasschau K, An-
driotakis J, Bridges KR. The role of cytokines in the 
regulation of ferritin expression. Adv Exper Med 
Biol 1994; 356: 127-32. [CrossRef]

13.	 ter Borg EJ, Horst G, Limburg PC, van Rijswijk MH, 
Kallenberg CG. C-reactive protein levels during 
disease exacerbations and infections in systemic 
lupus erythematosus: a prospective longitudinal 
study. J Rheumatol 1990; 17: 1642-8.

14.	 Ota T, Katsuki I. Ferritin subunits in sera and syno-
vial fluids from patients with rheumatoid arthri-
tis. J Rheumatol 1998; 25: 2315-8.

15.	 Kumon Y, Suehiro T, Nishiya K, Hashimoto K, Na-
katani K, Sipe JD. Ferritin correlates with C-reac-
tive protein and acute phase serum amyloid A in 
synovial fluid, but not in serum. Amyloid 1999; 6: 
130-5. [CrossRef]

16.	 Rothwell RS, Davis P. Relationship between se-
rum ferritin, anemia, and disease activity in acute 
and chronic rheumatoid arthritis. Rheumatol 
1981; 1: 65-7. [CrossRef]

17.	 Hannonen P, Mottonen T, Oka M. Serum ferritin and 
free erythrocyte protoporphyrin in rheumatoid ar-
thritis. Rheumatol Int 1986; 6: 185-8. [CrossRef]

18.	 Siebert S, Williams BD, Henley R, Ellis R, Cavill I, 
Worwood M. Single value of serum transferrin 
receptor is not diagnostic for the absence of 
iron stores in anaemic patients with rheuma-
toid arthritis. Clin Lab Haem 2003; 25: 155-60. 
[CrossRef]

19.	 Nishiya K, Hashimoto K. Elevation of serum fer-
ritin levels as a marker for active systemic lupus 
erythematosus. Clin Exp Rheumatol 1997; 15: 39-
44. 

20.	 Lim MK, Lee CK, Ju YS, Cho YS, Lee MS, Yoo B, et 
al. Serum ferritin as a serologic marker of activity 
in systemic lupus erythematosus. Rheumatol Int 
2001; 20: 89-93. [CrossRef]

21.	 Hesselink DA, Aaaden LA, Swaak AJ. Profiles of 
the acute-phase reactants C-reactive protein 
and ferritin related to the disease course of pa-
tients with systemic lupus erythematosus. Scand 
J Rheumatol 2003; 32: 151-5. [CrossRef]

Seyhan et al. A comparative studyEur J Rheumatol 2014; 1: 92-5

95

http://dx.doi.org/10.1002/art.1780380107
http://dx.doi.org/10.1002/art.1780350606
http://dx.doi.org/10.1056/NEJM199902113400607
http://dx.doi.org/10.1007/978-1-4615-2554-7_14
http://dx.doi.org/10.3109/13506129909007314
http://dx.doi.org/10.1007/BF00541155
http://dx.doi.org/10.1007/BF00541286
http://dx.doi.org/10.1046/j.1365-2257.2003.00509.x
http://dx.doi.org/10.1007/s002960000083
http://dx.doi.org/10.1080/03009740310002489

