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There are numerous biochemical markers that are either directly or indirectly related to the pathogenesis of rheumatoid arthritis (RA), which 

is characterized by both local and systemic effects of inflammation. By assessing the level of vitamin D in the serum of patients with recurrent 

arthritis, we conclude from this study that vitamin D is one of the vitamins that contribute to the emergence of the process of recurrent 

arthritis. The markers of disease activity such as erythrocyte sedimentation rate (ESR) and rheumatoid factor (RF) were also measured. The 

study included (60) patients with rheumatoid arthritis of both sexes, with the number of females (22) ranging in age from (31-70) years and 

the number of males (18) ranging in age from (31-70) years. They were also compared to a control group of (20) healthy men and women, 

divided into ten (10) males and ten (10) females. For both sexes, their ages ranged from (31-70) years. According to the study's findings, 

there are significant differences (p<0.05) between the vitamin D3, RF, and ESR groups. The mean levels of ESR  and  RF were highest in 

patients(84.05±33.79  and  17.35±5.08) than healthy (38.62±15.53  and 10.55±3.22) respectively. In contrast, the mean levels of vitamin D3 

was lowest in patients (21.00±9.68) than healthy (32.40±13.45). The conducted study showed there is no significant difference (p>0.05) 

between ESR and RF among age groups of patients, but we found there is significant different between vitamin D3 among groups, where 

>70 and 41-50 years scored highest mean (31.37±9.80  and  23.96±8.82), while 31-40  and 61-70 years scored lowest  mean (14.25±6.22  

and 13.20±5.39) respectively. We conclude all these The majority of people with rheumatoid arthritis have a vitamin D deficiency, which is 

one of the factors that contributes to the severity of the disease, according to the research and current study's findings. Vitamin D deficiency 

in rheumatoid arthritis patients is caused by a lack of vitamin D intake from food sources, insufficient sun exposure, a disorder that impairs 

vitamin D absorption, and other factors. 
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INTRODUCTION 

Vitamin D is classified as a fat-soluble hormone. 

Furthermore, Vitamin D is a hormone that promotes the 

metabolism of calcium and phosphate in the bones15. 

According to research, vitamin D is one of the hormones that 

affects other physiological functions and conditions 

associated with the disease. Vitamin D has also been shown 

in studies to have a wide-ranging effect on the immune 

system38. A lack of vitamin D has been linked to a number  

  

 

of autoimmune diseases, including rheumatoid arthritis, and 

it is thought to have immunomodulatory and anti-

inflammatory properties (RA)39,40 .T-cell activity is 

increased and regulated by vitamin D. Whereas65. discovered 

that vitamin D controls fungi and adaptive immune system 

systems primarily through Toll-like receptors, Th17
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cells, and T-cell differentiation, it was discovered that Th17 

cells play a significant role in the emergence of rheumatoid 

arthritis. Vitamin D encourages the conversion of 

monocytes to phagocytes during infection and increases the 

release of chemotaxis and cytokines. In turn, this facilitates 

in the emergence of chronic arthritis45 Whereas destructive 

arthritis is a form of chronic arthritis that is classified as a 

systemic autoimmune disease. Whereas it is known that this 

immune system inflammation affects 1% to 2% of the 

world's population and damages joints by attacking them 

directly21. This inflammation can develop for a number of 

reasons, such as those related to oxidative stress, genetics, 

an unbalanced immune system, or environmental factors 

like bacterial infections. Smoking may also play a role in the 

emergence of recurrent chronic arthritis1,50,20. According 

to 53, chronic arthritis is one of the yearly injuries that 

affects people all over the world, occurring with an 

estimated frequency of 5 to 10 percent in emerging and 

industrialized nations and at a lower rate in Asian nations. 

For the right person, chronic arthritis can shorten their 

lifespan by 3 to 7 years 16. Female sex hormones are thought 

to be responsible for the higher occurrence of rheumatoid 

arthritis in women than in men. Whereas the incidence of 

chronic arthritis was found to be four times higher in women 

than in men until the age of 50, but less than two times after 

that. The disease reaches its peak around the age of 50 8. The 

estimated annual incidence of this infection is between 0.5 

and 1% in both developing and developed nations, with Asia 

having a lower incidence than other continents. As it was 

discovered, the people of Africa experience a rate of chronic 

recurrent arthritis at a low rate in rural areas compared to the 

people of cities, there are differences at the level of peoples 

in the rate of infection with this inflammation. The infection 

rate among Indians is predicted to be 5%. Additionally, there 

was a rise in the infection rate among Alaska Natives and 

patients of American Indian descent. In Kenya, the ratio was 

2.8:1 17, whereas the infection rate for men to women was 

estimated to be 2.1-0.3 in European countries. According to 

the findings of the current study, the prevalence rate of 

adults is estimated to be 1%, and this percentage is 

consistent with what is found in other parts of the world. He 

also mentioned that the rate of infection from men to women 

is estimated to be between 3.4 and 1 in Iraq, where it was 

previously rare. This is in line with the findings of the 

researcher 3 who found that, as in other nations, women 

make up the majority of those who suffer from rheumatoid 

arthritis. Anti-citrullinated protein antibodies, however, 

have recently been connected to rheumatoid arthritis. The 

New European Association for Rheumatology and Arthritis 

(ACR/EULAR) Diagnostic Criteria for Rheumatoid 

Arthritis (RF and ACCPA) have approved these 

autoantibodies as serological markers. These autoantibodies 

are targeted at joints during inflammation for the subsequent 

modification of proteins in inflamed joints 23. The 

erythrocyte sedimentation rate (ESR) is a measurement of 

how quickly red blood cells settle or drop at the bottom of 

the blood sample test tube. 

A higher sedimentation rate indicates the presence of 

infections in the body. It should be noted that inflammation is 

a component of the immune response system, and it can be a 

reaction to a specific infection that affects the body or the 

result of an injury to the body, as well as a sign of a chronic 

disease such as infections. rheumatoid arthritis, an immune 

disorder, or another medical condition in which the 

erythrocyte sedimentation rate (ESR) is important for 

diagnosis 7. 

 

PATIENTS AND METHODS 

patients 

The investigation was conducted in collaboration with Dr. 

Adeeb Al-laboratories Azbaji's for advanced medical 

examinations in Nasiriyah Governorate - Shatrah DistrictIn 

advance, as well as from healthy individuals between the 

dates of 2/2/2022 and 24/6/2022 as sample collection centers. 

It was approved by the Department of Health and Medical 

Technologies - National College of Science and Technology. 

The study included (60) patients of both sexes with 

rheumatoid arthritis, with females (22) ranging in age from 

(31-70) years and males (18) ranging in age from (31-70) 

years. They were also compared to a control group of (20) 

healthy men and women, ten (10) of whom were males and 

ten (10) of whom were females. Their ages ranged from (31-

70) years for both sexes. as shown in Figure (1.2. 1). 

 

Methods 

To compare venous blood samples from patients and healthy 

individuals, 10 ml of venous blood samples were collected 

from each group under sterile conditions after locating the 

vein and drawing venous blood as recommended by 46. It 

included sex, age, disease duration, genetic factor, and 3 ml 

of blood was placed in a tube containing an anticoagulant 

substance EDTA for the purpose of testing Vitamin D and 

checking the erythrocyte sedimentation rate, and then the 

remaining volume of blood with Capacity (6 ml) in normal 

tubes containing gel at (3000RPM) the separated serum for 

10 minutes in a centrifuge to separate the serum from the rest 

of the blood components, and32used deep freeze preservation 

at (-40 °C) to perform immunofluorescence (RF) assays. 

 

Statistical analysis 

First, the parameters of RF, ESR, and vitamin D3 were 

evaluated for normality (Kolmogorov-Smirnov and Shapiro-

Wilk test). The mean and standard deviation (SD) of all 

parameters that fit both tests (no significant difference) were 

given and compared using the student t test and the ANOVA 

test. The percentage frequencies for the other parameters 

were provided. To comprehend the correlation between 

particular parameters, the pearson bivariate correlation was 

used. Each parameter was given its own receiver operating 

characteristic (ROC) curve, from which the area under the 
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curve (AUC), sensitivity, and specificity were inferred. For 

these analyses, the statistical software SPSS 25.0, GraphPad 

Prism 6, and MedCalc were used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1.2.1) depicts the design of the study sample and the criteria that were measured. 

 

3. RESULTS AND DISCUSSION 

1.Base line characters of participants 

According to the current study, the age group 41-50 years 

had the highest percentage of patients (35%) and the age 

group >70 years had the highest percentage of healthy 

(30%). The age group 61-70 years old had the lowest 

percentage of patients and healthy people (10% and 15%, 

respectively). 

According to the current findings, the percentage of males 

and females in patients (30% and 70%, respectively) was 

higher than in healthy (45% and 55%). (table 1). 
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Table 1: baseline characters of participants  
Groups Total 

patients Healthy 

Age 

groups 

(years) 

31-40 n 11 3 14 

% 27.5% 15.0% 23.3% 

41-50 n 14 3 17 

% 35.0% 15.0% 28.3% 

51-60 n 5 5 10 

% 12.5% 25.0% 16.7% 

61-70 n 4 3 7 

% 10.0% 15.0% 11.7% 

>70 n 6 6 12 

% 15.0% 30.0% 20.0% 

Gender  Males  n 12 9 21 

% 30.0% 45.0% 35.0% 

Females  n 28 11 39 

% 70.0% 55.0% 65.0% 

 

 The current study demonstrates a higher incidence of RA in 

females compared to males, which can be attributed to a 

variety of factors, including hormonal factors, including 

estrogen hormone. The female to male ratio in the current 

study is more than 3:1 in favor of females. This result agrees 

with the majority of studies8,5,35.  

Although androgens appear to protect against autoimmunity 

and estrogens tend to promote it, the hormonal explanation 

for female-biased autoimmunity continues to be the most 

compelling one. However, there is also enough evidence to 

suggest that genetic factors and sex differences play a role 

in the hormonal explanation. Another study found that 

women with RA had worse outcomes than men. Male 

patients are able to prevent functional losses because they 

have more muscle mass and stamina9.  

The current findings were in agreement with31, who showed 

that RA infection was most prevalent in people between the 

ages of 41 and 50. From the 50–59 age group in 2002–2003 

to the 60–69 age group in 2012–2013, the peak age changed. 

66 demonstrated that disease onset can happen at any age, 

but the fourth and fifth decades of life are when it tends to 

peak in incidence 29Previous  study showed relationship 

between RA and aging, and stated that the most age group 

affected by rheumatoid disease are 39-50 years4. 

In their explanation of the epidemiologic data, 24 noted a 

three-fold age-dependent increase in disease frequency in 

women compared to men and a strong association between 

RA and sex. For men, the incidence rises after the third 

through fifth decades but remains stable for women, whose 

incidence rises steadily with age. Particularly, from late 

adolescence to the forties, RA is three times more common in 

females, drops to a 2:1 ratio between the ages of 55 and 65, 

and finally shifts to a male predominance after the age of 65. 

Genetic and hormonal factors are just two examples of 

potential causes for this sexual disparity in RA. 

 

Relation  of ESR, RF, and vitamin D3 with study groups  

According to the study's findings, there are significant 

differences (p<0.05) between the vitamin D3, RF, and ESR 

groups. Patients had the highest average levels of ESR and 

RF (84.0533.79 and 17.355.08, respectively) compared to 

healthy people (38.6215.53 and 10.553.22) In contrast, 

patients had the lowest mean levels of vitamin D3 (21.009.68) 

compared to healthy people (32.4013.45). (table 2 and figure 

1). 

 

Table 2: comparative of ESR, RF, and vitamin D3 with study groups 

Groups N Mean SD P value 

ESR Patients  40 84.05 33.79 P<0.001*** 

Healthy 20 38.62 15.53 

RF Patients  40 17.35 5.08 P<0.001*** 

Healthy 20 10.55 3.22 

Vitamin D3 Patients  40 21.00 9.68 P<0.001*** 

Healthy 20 32.40 13.45 
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The current study found that patients with RA had higher 

levels of ESR than healthy people, and these findings 

matched those of 34. Furthermore, the current findings are 

consistent with previous research that concluded that ESR 

levels can be elevated in RA and can be used as a screening 

test to assess disease severity, but with much lower 

specificity than CRP and RF 12 

Because of their dependability, reproducibility, and cost-

effectiveness, ESR is the most widely used marker for 

measuring acute phase response. Both of these markers are 

highly correlated with RA clinical disease activity 41. 

Previous research demonstrates a significant relationship 

between serum ferritin levels and the markers of disease 

activation CRP, ESR, and platelet count in RA patients 51. 

Another study found that RA patients have elevated levels 

of the inflammatory markers CRP and ESR, and that the 

disease activity is correlated with these levels. These 

findings suggested that these markers may play a role in the 

pathogenesis, and they can be used as indicators of disease 

activity in the diagnosis and management of RA 54. 

According to 49, linear mixed model analysis verified that 

ESR significantly increased with RA, was higher in RA 

patients prior to anti-TNF treatment, and significantly 

decreased after 3 and 6 months of treatment. 

The rate at which erythrocytes pass through plasma while 

suspended in a vertical tube is known as the ESR, and it 

serves as an indirect indicator of the concentrations of acute-

phase reactants (mainly fibrinogen). Red blood cell size, 

shape, and number, as well as other components of plasma 

like immunoglobulins, all have an impact on ESR levels. 

Increased ESR levels can be brought on by tissue damage, 

end-stage renal disease, nephrotic syndrome, infection, 

malignancy, local or systemic inflammation, infection, or 

obesity. Age-related increases in ESR values are slightly 

greater in women than in men. Additionally, a variety of 

factors, such as abnormal erythrocyte shape, severe 

leukocytosis, heart failure, and cachexia, may result in 

falsely low ESR values 52. The ESR is not a specific 

indicator of inflammation, which is not surprising. 

Both ESR measurements—despite their flaws—remain 

important for the diagnosis and treatment of RA. The 2010 

ACR/EULAR Classification Criteria for RA include high 

ESR levels6 .The Disease Activity Score 28-ESR or CRP 

(DAS28-ESR or DAS28-CRP) and the Simplified Disease 

Activity Index (SDAI) are two of the six RA disease activity 

measures that the ACR has approved for use in clinical 

practice 11. Although it does not specifically state a 

preference for measures that include laboratory values over 

those that do not, the 2015 ACR Guideline for the Treatment 

of RA, which is widely used in clinical practice, encourages 

the use of these disease activity measures. Additionally, the 

guidelines do not expressly advise all RA patients to 

regularly monitor their ESR and CRP 56. These treatment 

recommendations are currently being updated, with a fall 

2021 release date anticipated. 

ESR and CRP elevation and radiographic and functional 

outcomes in RA patients have been linked in numerous 

studies 52. Early RA is thought to have elevated ESR as a 

better predictor of these outcomes, whereas later stages of the 

disease may have superior CRP due to less susceptibility to 

other factors like immunoglobulin levels and anemia47. This 

said, about 40% of RA patients have normal ESR and CRP 

levels 26. Furthermore, despite clinical improvement with 

treatment, values may stay stable even in patients with 

baseline elevation. ESR values may also differ, which is 

interesting. Discordant ESR and CRP values were found in 

26% of patients in a large observational study that included 

over 9,000 patients from a practice-based registry despite 

active RA as determined by joint counts and global 

assessments 52. 

Autoantibodies that are directed against the Fc region of IgG 

are known as rheumatoid factors (RF). A reliable diagnostic 

and prognostic test for rheumatoid arthritis is the rheumatoid 

factor. For decades, the only serologic criterion widely used 

in the diagnosis of RA was high titer IgM RF, which is 

relatively specific for the diagnosis of RA in the context of a 

chronic polyarthritis 33. 

Due to the fact that these antibodies are pentameric IgM 

antibodies that bind to the Fc portion of human 

immunoglobulin G, which causes it to be elevated in 

autoimmune disease or inflammation, as well as other factors, 

there are more RF-positive patients than RF-negative 

patients. Rheumatoid arthritis is an inflammatory condition in 

healthy individuals, so this will result in an increase in this 

protein 37. 

In addition to rheumatoid arthritis, rheumatoid factors (RF) 

are present in a number of autoimmune and non-autoimmune 

diseases (RA). It has been established that up to 4% of young, 

healthy, and elderly people have 60. 

The two biomarkers have the potential to encourage early, 

aggressive intervention with newer RA treatment options and 

track disease activity, according to the studies looked at. Anti-

CCP antibody titers are higher in the blood of patients with 

erosive RA, and several studies have found a direct 

correlation between anti-CCP antibodies in the serum and 

joint damage. According to a previous study 2, all RA 

patients tested positive for ACCP antibodies, while 52.9% of 

RA patients tested positive for RF. 

The main way vitamin D affects bone and mineral 

metabolism is by changing the expression of several genes in 

the kidneys, parathyroid glands, small intestine, and bone 59. 

By encouraging intestinal calcium and phosphate absorption 

and renal tubular calcium reabsorption, 1,25(OH)2D-induced 

activation of VDR contributes to the maintenance of an 

adequate calcium-phosphate product that crystallizes in the 

collagen matrix of the bone. By inducing the expression of 

osteocalcin, the main non-collagenous protein in the 

skeleton, and stimulating the receptor activator of nuclear 

factor kappa-B-dependent bone resorption, 1,25(OH)2D also 

has direct effects on the bone 19. Additionally, 1,25(OH)2D 

induces osteocytes to produce FGF-23, which increases 

urinary phosphate excretion, and directly inhibits PTH 

production, which reduces bone resorption 19. 
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The current study revealed lower levels of vitamin D3 in RA 

than in healthy individuals, and these findings were 

consistent with those of 58. According to the findings of our 

study, RA patients had significantly higher rates of vitamin 

D deficiency than non-RA patients, according to a cross-

sectional study by 13. Another retrospective study by 28. 

found that vitamin D deficiency affected 61% of RA patients 

29. The relationship between vitamin D and RA activity was 

investigated in a prospective cohort study involving 29,368 

healthy female participants. Vitamin D was added to their 

diet as a supplement. Over the course of the 11-year follow-

up, the cohort reported only 152 cases of RA in these women, 

indicating a marked reduction in the risk of RA with 

increased intake of vitamin D supplements 42. 

RA and other autoimmune disorders, including rickets, have 

been linked to vitamin D in the literature numerous times 30. 

The balance between autoimmunity and endurance is thought 

to be disturbed by RA, which is thought to be brought on by 

the interaction of environmental factors in individuals who 

have a genetic susceptibility 61.Vitamin D is a potential risk 

factor for RA, even though smoking is one of the major 

environmental risk factors. However, because RA limits 

mobility, patients who have it limit their outdoor activities  

 

58 .As a result, they receive less sun exposure, which is the 

main source of vitamin D, in turn. A further vitamin 

deficiency might make the condition worse. 

Patients with RA are more likely to have vitamin D 

deficiencies, which could be one of the factors contributing 

to the onset or progression of RA. The serum levels of 

vitamin D tend to drop in RA as the disease activity rises. To 

ensure that they are consuming the recommended amount of 

Vitamin D, all RA patients need to have their Vitamin D 

status properly evaluated. Further investigation is necessary 

to take advantage of Vitamin D's antiproliferative, 

immunomodulatory, and anti-inflammatory properties to 

treat a range of autoimmune rheumatic diseases40. 

The goal of RA treatment is to reduce disease activity, 

improve joint function, and, consequently, maintain stable 

serum 25-OHD3 levels. Early diagnosis and treatment could 

mitigate the effects of vitamin D deficiency and reduce the 

amount of disease activity 58. 

In a recent study, omega 3 fatty acid supplementation with or 

without vitamin D for five years reduced the rate of 

autoimmune disease by 15% (not statistically significant), 

while vitamin D supplementation alone reduced the rate of 

autoimmune disease by 22%. 27. 

 

Figure 1; comparative of ESR, RF, and vitamin D3 with study groups 
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3. correlation relationship among  ESR, RF, and 
vitamin D3 parameters   

The current study demonstrated a strong relationship 

between vitamin D3, ESR, and RF. ESR and RF 

significantly negatively correlate with vitamin D3 (r=-0.418 

and r=-0.336, respectively). The RF and ESR have a strong 

positive correlation (r=0.791**). (table 3). 

 

 

Table 3: correlation relationship among   ESR, RF, and vitamin D3 parameters  
ESR RF D3 

ESR Pearson coefficient 1 .791** -.418** 

Probability 
 

.000 .007 

RF Pearson coefficient .791** 1 -.336* 

Probability .000 
 

.034 

D3 Pearson coefficient -.418** -.336* 1 

Probability .007 .034 
 

According to 36 the increased level of fibrinogen, which 

makes red blood cells sticky and accelerates erythrocyte 

sedimentation, is what causes the relationship between an 

elevated level of the ESR and RA. 

ESR and RF are significant adjuvant markers for the 

diagnosis of rheumatoid arthritis even though they are not 

specific for the condition. 10 .found that simultaneous 

radiofrequency and ESR detection is helpful for confirming 

the diagnosis of rheumatoid arthritis. 

According to 58, patients with RF positivity had lower mean 

vitamin D levels than RA participants without RF. Similar 

to this, RA patients with RF positivity were reported to 

experience hypovitaminosis more frequently than RA 

patients with RF negativity.. 

 

4. Relation of  ESR, RF, and vitamin D3 with age groups 
of patients 

The conducted study showed there is no significant difference 

(p>0.05) between ESR and RF among age groups of patients, 

but we found there is significant different between vitamin 

D3 among groups, where >70 and 41-50 years scored highest 

mean (31.37±9.80  and  23.96±8.82), while 31-40  and 61-70 

years scored lowest  mean (14.25±6.22  and 13.20±5.39) 

respectively (table 4).  

 

 

Table 4; comparative of ESR, RF, and vitamin D3 with age groups of patients 

Age groups N Mean SD P value 

ESR 31-40 11 68.18 23.16 p>0.05 

41-50 14 92.50 34.85 

51-60 5 87.40 13.65 

61-70 4 87.50 49.07 

>70 6 88.33 47.82 

RF 31-40 11 20.08 2.25 p>0.05 

41-50 14 16.35 5.85 

51-60 5 14.02 4.22 

61-70 4 18.43 5.50 

>70 6 16.71 6.15 

D3 31-40 11 14.25 6.22 p<0.05* 

41-50 14 23.96 8.82 

51-60 5 21.32 9.52 

61-70 4 13.20 5.39 

>70 6 31.37 9.80 

 

Age and sex were independently correlated with the levels 

of both acute phase reactants in early RA, according to a 

previous study, though the effects on the ESR seemed to be 

the strongest. These findings highlight the importance of 

considering these outside variables when interpreting disease 

activity in patients with early RA. The disease activity of 

older patients may be overestimated because the acute phase 
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reactants have a tendency to rise with age, independent of 

other key measures of disease activity 64 .Similar to sex 

differences, certain immunological or hematological 

changes, such as hormonal changes in menopausal women, 

may be responsible for the aging-related increase in ESR 

levels 55. 

Contrary to what the name implies, rheumatoid factors (RF) 

are found not only in rheumatoid arthritis (RA), but also in 

a variety of other autoimmune and non-autoimmune 

diseases. They have been found in up to 4% of young, 

healthy people as well as the elderly 62.48 found evidence 

of an association between serology status of RF  and age-at-

onset , and these results contrast to present study that showed 

no association of RF with age 57 illustrated a significant 

relationship between positive RF and age. 

The current study found that vitamin D3 levels decreased 

with age due to malnutrition and chronic diseases. Skin 

vitamin D production decreases with age. When comparing 

old and young people, the concentration of 7-

dehydrocholesterol in the epidermis decreases, as does the 

response to UV light, resulting in a 50% decrease in the 

formation of previtamin D3 25. 

 

5. Relation of ESR, RF, and vitamin D3 with  gender of 
patients 

The study found a significant difference (p<0.05) between 

ESR and RF and patient gender, but we found no significant 

difference (p>0.05) between vitamin D3 and gender. Males 

had higher mean ESR levels (106.6736.64) than females, 

while females had higher RF levels (18.404.71) than males. 

(table 5). 

 

Table 5; comparative of ESR, RF, and vitamin D3 with  gender of patients 

Gender N Mean SD P value 

ESR Males  12 106.67 36.64 P<0.05* 

Females  28 74.36 27.89 

RF Males  12 14.90 5.24 P<0.05* 

Females  28 18.40 4.71 

D3 Males 12 24.12 11.24 p>0.05 

Females  28 19.66 8.81 

According to 55, women are more likely than men to have 

elevated ESR values, and these findings corroborated those 

of the current study. It is well known that pathological ESR 

elevation may result from increased fibrinogen levels and 

higher rates of disorders in women than in men. 

43 found that there were more male patients with RA, RF, 

and ACCP than female patients, but this difference was not 

statistically significant. In contrast, the current study found 

that there were significantly higher levels of RF in female 

patients than in male patients. However, a different study 

conducted by Alwan and Ghali in 2021 revealed a 

significant correlation between the level of anti-CCP and 

female gender. Considered discriminative biomarkers for 

the diagnosis of RA are RF and ACCP. 

There is a strong correlation between the severity of the 

disease and the high prevalence of vitamin D deficiency in 

RA patients. Therefore, when assessing at-risk patients, 

particularly women with complaints of vitamin D deficiency, 

a high index of suspicion is necessary 58. 

 

6.Receiver operator characteristic curve (ROC) of 
RF, ESR, and vitamin D3  

Results of present study showed the ESR and RF scored 

highest sensitivity (95% and 100%) than vitamin D3 (67.5%). 

Additionally, the specificity of ESR, RF, and vitamin D3 was 

100% for each other (figure 2).  
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Figure 2; Receiver operator characteristic curve (ROC) of ESR, RF, and vitamin D3. 

 

43 used the ROC test to demonstrate high sensitivity and 

specificity; RF had (94% sensitivity and 98% specificity), 

while ACCP had (98% sensitivity and 99% specificity). 

These findings were consistent with the current study, which 

demonstrated high sensitivity and specificity of RF (100% 

sensitivity and 100% specificity). 

Our findings show that the rheumatoid factor IgM test is 

100% sensitive. When compared to a prior study, the findings 

of this one show the highest levels of sensitivity to 

rheumatoid factor IgM (60–80%)22.  

Both the serum C-reactive protein (CRP) and the erythrocyte 

sedimentation rate (ESR) are typically elevated in RA. The 

results of the present study were consistent with those of 63, 

who noted that ESR in RA patients had a high sensitivity of 
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100% when used repeatedly after the initial evaluation and 

diagnosis for monitoring and assessing systemic 

inflammation (RA). 14 came to the conclusion that vitamin 

D is a good indicator of RA disease activity in patients, with 

a sensitivity of 71%. These findings are nearly identical to 

those of the current study, which found that vitamin D3 had 

a 67.5% sensitivity for RA disease screening. 

 

CONCLUSIONS 

Patients with RA are more likely to have vitamin D 

deficiencies, which could be one of the factors contributing 

to the onset or progression of RA. The serum levels of 

vitamin D tend to drop in RA as the disease activity rises. 

According to the research and results of the current study, 

the majority of people with rheumatoid arthritis have a 

vitamin D deficiency, which is one of the factors that 

contributes to the severity of the disease. Patients with 

rheumatoid arthritis who have vitamin D deficiency do so 

for a variety of reasons, including inadequate dietary intake, 

inadequate sun exposure, a condition that interferes with 

vitamin D absorption, and others. 

 

Compliance with Ethical Standards statements 

Ethical approval  :Iaqi Ministry of Health, Immam Hussein 

teaching hospital ,Thi-Qar, Iraqi certifies the ethical 

approval,  Funding details (In case of Funding)  :I am 

responsible for paying the financing , Conflict of interest  :

There is no conflict of interest, Informed Consent: Iaqi 

Ministry of Health, Immam Hussein teaching hospital ,Thi-

Qar, Iraqi Agreed 

 

REFERENCES 
Grisar, J.; Jonny, D. and Simmon, R.(2002).Ankylosing Spondylitis , 

Psoriatic arthritis , and reactive arthritis Show increased bone 

resorption ,but differ with regard to bone formation .J. Rheumatol., 

29:1340.       

Ad’hiah, A. H., Mahmood, A. S., Al-kazaz, A.-K. A., and Mayouf, K. K. 

(2018). Gene expression and six single nucleotide polymorphisms of 

interleukin-6 in rheumatoid arthritis: A case-control study in Iraqi 

patients. Alexandria Journal of Medicine, 54(4), 639–645. 

Al – Rawi, Z.S.; AI – Shacharchi, H.A. and Marijana, N.H.(1999). 

Rheumatoid Goldring SR. A 55 year- old woman with rheumatoid 

arthritis JAMA arthritis in Irag., 16: 128-13. 

Al-Ani, N., Gorial, F., Yasiry, D., Al Derwibee, F., Humadi, Y. A., Sunna, 

N., & AlJabban, A. (2021). Clinical Outcomes in Iraqi Patients with 

Rheumatoid Arthritis Following Earlier or Later Treatment with 

Etanercept. Open Access Rheumatology: Research and Reviews, 13, 

57. 

Alanzy AK, Alta’ee AH, Alrubiae SJ (2018). Serum Tumor Necrosis Factor 

Alpha and Gene Polymorphisms in Rheumatoid Arthritis Patients in 

Babylon Province, Iraq. J Glob Pharma Technol.,10(3):387–95. 

Aletaha, D., Neogi, T., Silman, A. J., Funovits, J., Felson, D. T., Bingham 

III, C. O., ... & Hawker, G. (2010).  rheumatoid arthritis classification 

criteria: an American College of Rheumatology/European League 

Against Rheumatism collaborative initiative. Arthritis & 

rheumatism, 62(9), 2569-2581. 

Al-Hamadiny, S. Q., Aleiqabi, R. F., AlZamily, K. Y., & Faraj, S. A. 

(2020). Study of Kidney Parameters for Patients with Hemophilia and 

Von Will Brand Patients Infected with Hepatitis Band C. Systematic 

Reviews in Pharmacy, 11(1): 23-25. 

Alpízar-Rodríguez, D., Pluchino, N., Canny, G., Gabay, C., and Finckh, A. 

(2017). The role of female hormonal factors in the development of 

rheumatoid arthritis. Rheumatology. 56(8): 1254-1263. 

Altohmoschi, Q. R., AL-Zobaidy, M. A., & Jasim, N. A. (2021). Effects of 

Etanercept on Clinical and Immunological outcomes in Iraqi Patients 

with Rheumatoid Arthritis. Indian Journal of Forensic Medicine & 

Toxicology, 15(4). 

Alwan, I. T., & Ghali, K. H. (2021). The Correlation between ACCP with 

Developing, Progression and Activity of Rheumatoid Arthritis. Annals 

of the Romanian Society for Cell Biology, 408-418. 

Anderson, J., Caplan, L., Yazdany, J., Robbins, M. L., Neogi, T., Michaud, 

K., ... & Kazi, S. (2012). Rheumatoid arthritis disease activity 

measures: American College of Rheumatology recommendations for 

use in clinical practice. Arthritis care & research, 64(5), 640-647. 

Assasi N, Blackhouse G, Campbell K, Hopkins RB, Levine M, Richter T, et 

al. (2015). Comparative value of erythrocyte sedimentation rate (ESR) 

and C-reactive protein (CRP) testing in combination versus individually 

for the diagnosis of undifferentiated patients with suspected 

inflammatory disease or serious infection: a systematic review . 

28(1):79–80. 

Atwa, M. A., Balata, M. G., Hussein, A. M., Abdelrahman, N. I., & 

Elminshawy, H. H. (2013). Serum 25-hydroxyvitamin D concentration 

in patients with psoriasis and rheumatoid arthritis and its association 

with disease activity and serum tumor necrosis factor-alpha. Saudi Med 

J, 34(8), 806-13. 

Azzeh, F. S., & Kensara, O. A. (2015). Vitamin D is a good marker for 

disease activity of rheumatoid arthritis disease. Disease markers, 2015. 

Bivona G, Agnello L, Ciaccio M (2018). The immunological implication of 

the new vitamin D metabolism. Central Euro J Immunol. (2018) 

43:331–4. doi: 10.5114/ceji.2018.80053. 

Braunwald, E.; Fauci, A.S. and Kasper,D.L(2001)In Harrison's principles of 

internal medicine 15th ed. Mc. Group-Hill CO.,pp:1928-1937.  

Buggle, R.; Hansen, D. and Huba, V. (2002).RA Kenya – clinical 

observation . Ann. Rheum. Dis.,33: 23-5.   

Charoenngam, N. (2021). Vitamin D and rheumatic diseases: A review of 

clinical evidence. International Journal of Molecular Sciences, 22(19), 

10659. 

Charoenngam, N., Rujirachun, P., Holick, M. F., & Ungprasert, P. (2019). 

Oral vitamin D3 supplementation increases serum fibroblast growth 

factor 23 concentration in vitamin D-deficient patients: a systematic 

review and meta-analysis. Osteoporosis International, 30(11), 2183-

2193. 

Chen, L.X.; Micheal, S. and Theodor, B.(2004).Update on identification of 

pathogenic crystals in joints fluid. Curr Rheumatol Rep., 6:217.     

Deborah ,P.M.(2002).Epidemiology of rheumatoid arthritis: determinants of 

onset, persistence and outcome. Clin Rheum., 111:172-7. 

Dessie G, Tadesse Y, Demelash B, Genet S (2020). Assessment of Serum 

Lipid Profiles and High-sensitivity C-reactive Protein Among Patients 

Suffering from Rheumatoid Arthritis at Tikur Anbessa Specialized 

Hospital, Addis Ababa, Ethiopia: A Cross-Sectional Study. Open 

Access Rheumatol Res Rev.,12:223.  

Falkenburg, W. J., Van Schaardenburg, D., Ooijevaar-de Heer, P., Tsang-A-

Sjoe, M. W., Bultink, I. E., Voskuyl, A. E., ... & Rispens, T. (2017). 

Anti-hinge antibodies recognize IgG subclass–and protease-restricted 

neoepitopes. The Journal of Immunology, 198(1), 82-93.        

Favalli, E. G., Biggioggero, M., Crotti, C., Becciolini, A., Raimondo, M. G., 

and Meroni, P. L. (2019). Sex and management of rheumatoid arthritis. 

Clinical reviews in allergy and immunology, 56(3): 333-345. 

Gallagher, J. C. (2013). Vitamin D and aging. Endocrinology and 

Metabolism Clinics, 42(2), 319-332. 

Greenmyer, J. R., Stacy, J. M., Sahmoun, A. E., Beal, J. R., & Diri, E. (2020). 

DAS28‐CRP cutoffs for high disease activity and remission are lower 

than DAS28‐ESR in rheumatoid arthritis. ACR Open 

Rheumatology, 2(9), 507-511. 

Hahn, J., Cook, N. R., Alexander, E. K., Friedman, S., Walter, J., Bubes, V., 

... & Costenbader, K. H. (2022). Vitamin D and marine omega 3 fatty 

acid supplementation and incident autoimmune disease: VITAL 

randomized controlled trial. bmj, 376. 

Haque, U. J., & Bartlett, S. J. (2010). Relationships among vitamin D, disease 

activity, pain and disability in rheumatoid arthritis. Clin Exp 

Rheumatol, 28(5), 745-7. 

Hassan, I. B., Kadim, A. J., & Sultan, A. A. (2020, November). Study of 

some immunological indicators of interleukin-9 in Rheumatoid arthritis 

of Iraqi Patients. In Journal of Physics: Conference Series (Vol. 1660, 

No. 1, p. 012010). IOP Publishing. 



Adeeb  Abdul Aliy Abdul  Hussein et al : Assessing the relation between some biochemical variables and vitamin D in patients with recurrent chronic arthritis 

 

Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Issue 4 ¦ 2022 1269 

 

 
 

Jeffery, L. E., Raza, K., & Hewison, M. (2016). Vitamin D in rheumatoid 

arthritis—towards clinical application. Nature Reviews 

Rheumatology, 12(4), 201-210. 

Kato, E., Sawada, T., Tahara, K., Hayashi, H., Tago, M., Mori, H., ... and 

Tohma, S. (2017). The age at onset of rheumatoid arthritis is 

increasing in Japan: a nationwide database study. International journal 

of rheumatic diseases, 20(7), 839-845. 

Kawashima, H.; Kagami, S.; Kashiwakuma, D.; Takahashi, K.; Yokota, M.; 

Furuta, S.; and Iwamoto, I. (2017). Long term use of biologic agents 

does not increase the risk of serious infections in elderly patients with 

rheumatoid arthritis. Rheumatol Int. 37(3): 369–376.                                                                                             

Khan, F.(2017).  The role of rheumatoid factor in the diagnosis of 

rheumatoid arthritis. 

Khorshidi-Sedehi, S., Aryaeian, N., Shahram, F., Akhlaghi, M., Mahmoudi, 

M., Motevalian, M., ... & Hosseini, A. (2021). Effects of 

hydroalcoholic extract of Berberis integerrima on the clinical signs, 

hs-CRP, TNFα, and ESR in active rheumatoid arthritis 

patients. Journal of Herbal Medicine, 28, 100444. 

Klein, S. L., and Morgan, R. (2020). The impact of sex and gender on 

immunotherapy outcomes. Biology of sex differences, 11(1): 1-10. 

Lapić I, Padoan A, Bozzato D, Plebani M (2020). Erythrocyte 

sedimentation rate and C-reactive protein in acute inflammation: 

meta-analysis of diagnostic accuracy studies. Am J Clin 

Pathol.,153(1):14–29.  

Lin Y-J, Anzaghe M, Schülke S (2020). Update on the pathomechanism, 

diagnosis, and treatment options for rheumatoid arthritis. 

Cells.,9(4):880.  

Medrano M, Carrillo-Cruz E, Montero I, Perez-Simon JA (2018). Vitamin 

D: effect on haematopoiesis and immune systemand clinical 

applications. Int JMol Sci. 19:2663. doi: 10.3390/ijms19092663. 

Meena, N., Chawla, S. P. S., Garg, R., Batta, A., & Kaur, S. (2018). 

Assessment of vitamin D in rheumatoid arthritis and its correlation 

with disease activity. Journal of natural science, biology, and 

medicine, 9(1), 54. 

Meena, N., Chawla, S. P. S., Garg, R., Batta, A., & Kaur, S. (2018). 

Assessment of vitamin D in rheumatoid arthritis and its correlation 

with disease activity. Journal of natural science, biology, and 

medicine, 9(1), 54. 

Mercan, R., Bitik, B., Tufan, A., Bozbulut, U. B., Atas, N., Ozturk, M. A., 

Haznedaroglu, S., and Goker, B. (2016). The Association Between 

Neutrophil/Lymphocyte Ratio and Disease Activity in Rheumatoid 

Arthritis . 

Merlino, L. A., Curtis, J., Mikuls, T. R., Cerhan, J. R., Criswell, L. A., & 

Saag, K. G. (2004). Vitamin D intake is inversely associated with 

rheumatoid arthritis: results from the Iowa Women's Health 

Study. Arthritis & Rheumatism: Official Journal of the American 

College of Rheumatology, 50(1), 72-77. 

Mun, S., Lee, J., Park, M., Shin, J., Lim, M. K., & Kang, H. G. (2021). 

Serum biomarker panel for the diagnosis of rheumatoid 

arthritis. Arthritis Research & Therapy, 23(1), 1-10. 

Nair, R., & Maseeh, A. (2012). Vitamin D: The “sunshine” vitamin. Journal 

of Pharmacology and Pharmacotherapeutics, 3(2), 118-126. 

Neve A, Corrado A, Cantatore FP (2014). Immunomodulatory effects of 

vitamin D in peripheral blood monocyte-derived macrophages from 

patients with rheumatoid arthritis. Clin Exp Med; 14: 275-83. 

Ombelet, S.; Barb, B.; Affolabi, D.; Ronat J.B.; Lompo, P.; Lunguya, O.; 

Jacobs, J.; and Hardy, L. (2019). Best practices of blood culture in 

lowand middle- Income Countries. Frontiers in Medicine. 6(131): 1-

27. 

Orr, C. K., Najm, A., Young, F., McGarry, T., Biniecka, M., Fearon, U., & 

Veale, D. J. (2018). The utility and limitations of CRP, ESR and 

DAS28-CRP in appraising disease activity in rheumatoid 

arthritis. Frontiers in medicine, 5, 185. 

 

 

 

 

 

 

 

 

 

 

 

Ouali, S., Zemri, K., Kanoun, K., Noria, H., Sellam, F., Benaissa, Z., ... & 

Nadji, Z. (2022). Impact of Gender and Age-at-onset on Clinical and 

Medical Features of Rheumatoid Arthritis in Western Algerian 

Population. Zahedan Journal of Research in Medical Sciences, 24(1). 

Sargin, G., Senturk, T., Yavasoglu, I., & Kose, R. (2018). Relationship 

between neutrophil‐lymphocyte, platelet‐lymphocyte ratio and disease 

activity in rheumatoid arthritis treated with rituximab. International 

journal of rheumatic diseases, 21(12), 2122-2127. 

Scott, D. Burhan, M. and Sara, H.(2002).The diagnosis of early arthritis 

,Rationale for new prognostic criteria . Arthritis Rheum., 46:286. 

Seyhan, S., Pamuk, O. N., Pamuk, G. E., and Cakir, N. (2014). The 

correlation between ferritin level and acute phase parameters in 

rheumatoid arthritis and systemic lupus erythematosus. European 

Journal of Rheumatology, 1(3), 92–95. 

Shapiro, S. C. (2021). Biomarkers in rheumatoid arthritis. Cureus, 13(5). 

Shichikawa, K.; Inoue, K. and Hirota, S.(1999).Changes in the incidence and 

prevalence of rheumatoid arthritis. Ann Rheum Dis.,58: 6-751. 

Shrivastava, A. K., Singh, H. V., Raizada, A., Singh, S. K., Pandey, A., 

Singh, N., Yadav, D. S., and Sharma, H. (2015). Inflammatory markers 

in patients with rheumatoid arthritis. Allergologia et 

Immunopathologia, 43(1), 81–87. 

Siemons, L., Ten Klooster, P. M., Vonkeman, H. E., van Riel, P. L., Glas, C. 

A., & van de Laar, M. A. (2014). How age and sex affect the erythrocyte 

sedimentation rate and C-reactive protein in early rheumatoid 

arthritis. BMC musculoskeletal disorders, 15(1), 1-7. 

Singh, J. A., Saag, K. G., Bridges Jr, S. L., Akl, E. A., Bannuru, R. R., 

Sullivan, M. C., ... & McAlindon, T. (2016). 2015 American College of 

Rheumatology guideline for the treatment of rheumatoid 

arthritis. Arthritis & rheumatology, 68(1), 1-26. 

Sparks JA, O'Reilly EJ, Barbhaiya M, Tedeschi SK, Malspeis S, Lu B, et al. 

Association of fish intake and smoking with risk of rheumatoid arthritis 

and age of onset: a prospective cohort study. BMC Musculoskelet 

Disord. 2019;20(1):2. doi: 10.1186/s12891-018-2381-3. [PubMed: 

30611246]. [PubMed Central: PMC6320647]. 

Sukharani, N., Dev, K., Rahul, F. N. U., Bai, P., Ali, A., Avinash, F. N. U., 

... & Rizwan, A. (2021). Association between rheumatoid arthritis and 

serum vitamin D levels. Cureus, 13(9). 

Takahashi, N., Udagawa, N., & Suda, T. (2014). Vitamin D endocrine system 

and osteoclasts. BoneKEy reports, 3. 

Tiwari V, Jandu JS, Bergman MJ. Rheumatoid Factor. StatPearls. 31(1):74–

80,2020. 

Tracy, A., Buckley, C. D., & Raza, K. (2017, June). Pre-symptomatic 

autoimmunity in rheumatoid arthritis: when does the disease start?. 

In Seminars in immunopathology (Vol. 39, No. 4, pp. 423-435). 

Springer Berlin Heidelberg. 

Tyker, A., Ventura, I. B., Lee, C. T., Strykowski, R., Garcia, N., Guzy, R., ... 

& Adegunsoye, A. (2021). High-titer rheumatoid factor seropositivity 

predicts mediastinal lymphadenopathy and mortality in rheumatoid 

arthritis-related interstitial lung disease. Scientific reports, 11(1), 1-8. 

Venables, P., & Maini, R. N. (2014). Diagnosis and differential diagnosis of 

rheumatoid arthritis. UpToDate2012. 

Yun, E. H., Kang, Y. H., Lim, M. K., Oh, J. K., & Son, J. M. (2010). The 

role of social support and social networks in smoking behavior among 

middle and older aged people in rural areas of South Korea: a cross-

sectional study. BMC Public Health, 10(1), 1-8. 

Higgins-D’Alessandro, A, Thapa, A., Cohen, J., Guffey, S., &. (2013). A 

review of school climate research. Review of educational 

research, 83(3), 357-385. 

Tehlirian, C. V., and J. M. Bathon. 2008. Rheumatoid arthritis. In J. H. 

Klippel, J. H. Stone, L. J. Crofford and P. H. White (eds.), Primer on 

the rheumatic diseases, 13th ed. New York: Springer New York. Pp. 

114–121. 

 

 

 

 

 

 

 

 

 

 


