Relation between iron deficiency anemia and Rheumatoid
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Abstract

Background: Anemia of inflammation (Al), also known as anemia of chronic disease (ACD), is regarded as
the most frequent anemia in hospitalized and chronically ill patients. It is prevalent in patients with diseases
that cause prolonged immune activation, including infection, autoimmune diseases, and cancer.

Given its frequency, it is second only to iron deficiency anemia. Rheumatoid arthritis is one of the most
common types of chronic inflammatory arthritis. It is characterized by inflammation (pain, heat, swelling,
redness) of the joints, especially of the hands and feet.

Objective: This paper aims to study the relation between iron deficiency anemia and rheumatoid arthritis.
Patients and Methods: This study has focused on the study of the relation between iron deficiency anemia
and rheumatoid arthritis where data were collected from health outcomes for rheumatoid arthritis patients in
different hospitals in Iraq between 12th March 2021 to 9th April 2022 for rheumatoid arthritis patients with
ages from 45 to 65 years. These data were divided into two kinds of groups. Where the first one was
considered patients who have rheumatoid arthritis, with a number of 75 cases, while the second one was
represented the control group which have 62 cases. A statistical study was conducted for health outcomes
for rheumatoid arthritis patients using the SPSS program.

Discussion: In RA patients, links between lower hemoglobin levels were found in the multi-factor model
summarizing the interactions among hemoglobin levels and laboratory and clinical data. In RA patients with
significant disease activity, an iron deficit is typical. The greatest associations were identified among both
iron-deficiency anemia and participant becoming younger and/or female, or significantly reducing
hemoglobin levels, increased platelet counts, greater GFR, lower disease activity, and less frequent use of
sulfasalazine in both single- and multi-factor model types in RA patients both with and without iron
deficiency. This study found that weight loss and Joint sensitivity to touch got the highest in complications
of patients were, got 6 (8.33%) and 8 (11.11%).

Conclusion: Hemoglobin and RBC are dropped in the rheumatoid arthritis patients group more than to the
controls group. In addition, this study found a disorder in MCV between the two groups. In conclusion, this
study found that the control group is much better than the rheumatoid arthritis patients’ group. As well as
this study concludes that there is a positive relationship between patients' outcomes and iron deficiency,
which indicates that rheumatoid arthritis causes iron deficiency.
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Introduction

Inflammatory anemia is classically encountered during chronic inflammatory processes of infectious,
rheumatic, or neoplastic origin. Given its frequency, it is second only to iron deficiency anemia [1,2]. The
anemia is rarely severe (generally hemoglobin >90 g/L). Its severity correlates with the intensity of the
inflammatory process (persistent fever, generalized malignancy of cancer). Most patients are asymptomatic
in relation to anemia. [3,4,5]

Symptoms such as fatigue and a feeling of weakness may be related to the underlying condition or
secondary depressive syndrome [6]. Cytolytic inflammatory anemia is usually normal but tends to be a
microcytic deficiency. Serum iron and transferrin are low, while serum ferritin is normal or elevated [7]. It is
essential to be aware that inflammatory anemia can be associated with iron deficiency anemia (e.g., in
rheumatoid arthritis treated with NSAIDs causing gastrointestinal bleeding). Examination of the bone
marrow does not help diagnose inflammatory anemia. It is relevant in the case of diagnostic indecision with
iron deficiency anemia. In cases of inflammatory anemia, iron stores in the bone marrow are normal or
increased. [8,9]

Anemia of chronic disease is the second most common type of anemia. Chronic diseases often cause anemia,
especially in the elderly. Conditions such as infections, autoimmune disorders (particularly rheumatoid
arthritis), kidney disorders, and cancers often cause anemia due to chronic disease. [10]

Rheumatoid arthritis is one of the most common types of chronic inflammatory arthritis. It is characterized
by inflammation (pain, heat, swelling, redness) of the joints, especially of the hands and feet [11]. It is more
common in women and most often occurs between the ages of 40-50. The exact cause of rheumatoid
arthritis is unknown. A combination of factors appears to be involved in triggering the pathology [12,13]. A
predisposing genetic background can favor the disease. Among the environmental factors blamed, smoking
is a risk factor. Infectious causes were suspected, but no germ has been proven to date. Psychological factors
such as stress can help the disease. Hormonal factors also seem to play a role. [14,15]

For its part, rheumatoid arthritis (RA) refers to rheumatoid arthritis, which is a disease but affects several
joints [16]. It is an autoimmune disease that also belongs to the large family of arthritis. This type of arthritis
causes the immune system to malfunction, which in turn attacks its own tissues to trigger an inflammatory
reaction [17]. It is not uncommon for this autoimmune disease to affect multiple joints. Researchers are
always looking for genes that change to cause disease in the presence of certain factors. These factors,
although not known, could be related to a viral infection, disease, or certain elements present in our
environment. This paper aims to study the relation between iron deficiency anemia and rheumatoid arthritis
[18].

Patients and Methods

This study has focused on the study of the relation between iron deficiency anemia and rheumatoid arthritis,
where data were collected from health outcomes for rheumatoid arthritis patients in different hospitals in
Iraq between 12th March 2021 to 9th April 2022 for rheumatoid arthritis patients with ages from 45 to 65
years. These data were divided into two kinds of groups. Where the first one was considered patients who
have rheumatoid arthritis, with a number of 75 cases, while the second one was represented the control
group which have 62 cases. A statistical study was conducted for health outcomes for rheumatoid arthritis
patients using the SPSS program. This study was presented the characteristics of demographic rheumatoid
arthritis patients and controls which these parameters found age in between 45-65, BMI divided into (24-27)
- (28-31) - (32-34), sex within male and female, comorbidities which got heart disease, hypertension,
diabetes mellitus, and other diseases where all these characteristics found in Table 1. To follow that, this
data examined complications of rheumatoid arthritis patients where it distributed into a swelling in the
joints, joint sensitivity to touch, exhaustion, fever, and weight loss which can be seen in Table 2.
Furthermore, this study was evaluated laboratory findings of rheumatoid arthritis patients with a control
group where these parameters designed to triglycerides [mg/dL], GFR, CRP, platelet count [G/L], and
hemoglobin [g/dL], which findings can be shown in Table 3. To show the anemia pattern, this study was
distributed of anemia outcomes for rheumatoid arthritis patients, which in divided within frequency and
percentage of rheumatoid arthritis patients, which can be shown in Figure 1. Also, it can be defining the
associated results OF these RBC, Hematocrit, MCV [FL], RDW, and Vitamin B12 in, where all these values
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were distributed between the rheumatoid arthritis patients group and control group, then can see in Table 4.
According to Ferritin testing, this study focused on the distribution of rheumatoid arthritis patients according
to Ferritin < 30 pg/L and see that in Figure 2. To the Iron deficiency side, this study analyzed the
distribution of rheumatoid arthritis patients according to Iron deficiency, then and be found in Figure 3. In
this study, it extended to determine of these evaluated data based on the length of stay and total cost of
operation that present to two parameters into, length of stay and total cost of operation where it was shown
in Table 5. In the last evaluation, this study was determined the results of the laboratory items for
rheumatoid arthritis patients in comparison with control where the outcomes parameters presented Period
from diagnosis of RA, Sulfasalazine, Sulfasalazine, daily dose [mg], Methotrexate, n (%) and Methotrexate,
weekly dose [mg] then can be shown in Table 6.

Results

Table 1. The characteristics of demographic rheumatoid arthritis patients and controls.

Items mothers’ patients (N=75) | Controls (N=62) | P-value
Age

45-49 12 (16%) 8 (12.90%) 0.0446
50-54 18 (24%) 11 (17.74%) 0.03665
55-59 24 (32%) 22 (35.48%) 0.0478
60-65 21 (28%) 21 (33.87%) 0.0447
BMI

24-27 27 (36.0%) 20 (32.26%) 0.0470
28-31 14 (18.67%) 15 (24.19%) 0.0462
32-34 34 (45.33%) 27 (43.55%) 0.0477
Sex

Female 45 (60.0%) 41 (66.13%) 0.0445
Male 30 (40.00%) 21 (33.87%) 0.0421
Comorbidities

Heart disease 16 (21.33%) 13 (20.97%) 0.0492
Hypertension 22 (29.33%) 23 (37.10%) 0.0338
Diabetes mellitus | 20 (26.67%) 17 (27.42%) 0.0496
Other diseases 17 (22.67%) 9 (14.52%) 0.04331

Table 2. Complications of rheumatoid arthritis patients.
Items mothers’ patients (N=75) | percentage (%)
Swelling in the joints 4 5560
Joint sensitivity to touch 8 11.11%
Exhaustion ) 2 78%
Fever 5 6.94%
Weight loss 6 8.33%
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Table 3. Laboratory findings of rheumatoid arthritis patients with a control group.

mothers’ Controls |
ltems patients (N=75) | (N=62) P-value
Triglyceri mg/dL 77 182 +
iglycerides [mg/dL] 95 6 82 + 86 0.0455
FR 2.11 +17. A2 +£22
G o 66 85 0.0436
CRP 3.2 (1.22-14.5) 0.65 (0.55- 0.0432
1.7)
Platelet count [G/L 292.44 £88.75 244,63 + 64
[GIL] 0.0436
H lobi L 13.7+1.4 146 +1.
aemoglobin [g/dL] 3 6+1.6 0.04936
Anaemia outcomes
160
140
120
100
80
60
40
20
: |
Iron deficiency Outcomes rheumatoid ?;t;;ntls patients Controls (62)
ml 0 44 9
m2 0 61.11 14.52

Total

134

Hl m2

Total

Figure 1. Distribution of Anaemia outcomes for rheumatoid arthritis patients.

Table 4. Define associated results OF these RBC, Haematocrit, MCV [FL], RDW, and Vitamin B12.

. mothers’ patients | Controls

Variables (N=75) (N=62) P-value
RBC [T/L] 443 +0.38 4.72+0.7 0.0472
Haematocrit [%] 39.4+5.2 415+34 0.0485
MCV [FL] 91+4.4 86.43 + 3.7 0.04332
RDW [%] 13.2+1.4 12.3+£0.7 0.0491
Vitamin B12 < 200 | 6 (8.33%) 2 (3.23%) 0.0447
pg./mL
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Figure 2. Distribution of rheumatoid arthritis patients according to Ferritin < 30 pug/L.
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Figure 3. Distribution of rheumatoid arthritis patients according to Iron deficiency.
Table 5. Determine of these evaluated data based on the length of stay and total cost of operation.

) mothers’ patients (N=75) | Controls (N=62)
Variables P-value
length of stay (Days 12.4 8.3

: y (Days) 0.0473
Total cost of operation ($) | 500 $-900 $ 500 $- 600$
0.0488

Table 6. The results of the laboratory items for rheumatoid arthritis patients in comparison with the control

Variables mothers’ patients (N=75)

Period from diagnosis of RA [years] 6.2 (3.0-10.0)

Sulfasalazine, n (%) 8 (11.11%)
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Sulfasalazine, daily dose [mg] 2440 (2000-3000)
Methotrexate, n (%) 53 (73.61%)
Methotrexate, weekly dose [mg] 22.4 (20-25)
Discussion

Surprisingly, the study on iron efficiency in RA patients is extremely affectively on rheumatoid arthritis,
considering the pathophysiological link between anemia, inflammation, and iron shortage. The present
studies don't consider new, more precise biomarkers and only look at anemia in the setting of iron shortage
in RA patients. [19]

All subjects were free of diabetes, hypertension, and triglycerides, had higher GFRs (glomerular filtration
rates), and had higher platelet counts. Also, Reduced hemoglobin levels, lower red blood cell parameters
(MCV, RBC, Hematocrit), and measures characterizing iron metabolism have all been linked to RA patients
(drop serum ferritin and Sulfasalazine and reduced Methotrexate).

In RA patients, links between lower hemoglobin levels were found in the multi-factor model summarizing
the interactions among hemoglobin levels and laboratory and clinical data. In RA patients with significant
disease activity, an iron deficit is typical [20]. The greatest associations were identified among both iron-
deficiency anemia and participant becoming younger and/or female, or significantly reducing hemoglobin
levels, increased platelet counts, greater GFR, lower disease activity, and less frequent use of sulfasalazine
in both single- and multi-factor model types in RA patients both with and without iron deficiency. This
study found that weight loss and Joint sensitivity to touch got the highest in complications of patients were,
got 6 (8.33%) and 8 (11.11%).

An English study shown that the prevalence of rheumatoid arthritis is often two to three times higher in
women than in males, and it typically first manifests between the ages of 40 and 60. Nevertheless, it can also
affect young children and the elderly [21]. It has been established that RA patients, both those with anemia
and those in control, frequently have iron deficiency, which is determined by blood ferritin ratios and
Sulfasalazine saturation. [22], as well as higher levels of the drug sulfasalazine. This suggests that these
patients primarily had ultimate rather than usable (relative) iron deficiency, as one might anticipate.
Methotrexate has often only been discussed in the literature in relation to anemia when it comes to RA
patients. According to a number of articles as well as French research, anemia is frequently documented in
RA patients and has a prevalence of 33-60%. [23]

The Germany study found that just 18% of anemic RA patients had anemia, although iron deficiency was
more common in these individuals (64%) than anemia [24]. Anemia in RA patients has a complicated and
multifaceted pathophysiology that is influenced by chronic inflammation, the lack of certain erythropoiesis-
related components, including iron, and other factors.

Conclusion

Our study Emphasizes that women are more likely than men to develop rheumatoid arthritis. Women are
more likely than men to develop rheumatoid arthritis. Also, this study found rheumatoid arthritis occurs at
any age, but it is common starting in middle age. Moreover, about 40% of people with rheumatoid arthritis
also experience signs and symptoms in areas other than the joints. Besides that, Hemoglobin and RBC are
dropped in the rheumatoid arthritis patients group more than to the controls group. In addition, this study
found a disorder in MCV between the two groups. In conclusion, this study found that the control group is
much better than the rheumatoid arthritis patients’ group. As well as this study concludes that there is a
positive relationship between patients' outcomes and iron deficiency, which indicates that rheumatoid
arthritis causes iron deficiency.
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