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ABSTRACT 
Objective: To describe the causes of anemia associated with Rheumatoid Arthritis and to assess 
the relationship of anemia with a set of parameters covering clinical and serological status. 

Methods: This is a retrospective study from January 2016 to June 2016. Adult patients diagnosed 
with Rheumatoid Arthritis (RA), who were treated in outpatient department at both 
Rheumatology/Rehabilitation and General Medicine clinics at Prince Rashid hospital in Irbid –
Jordan, were included. The collected data of study were gender, age at diagnosis, duration of 
disease, level of disease activity, medication history and lab investigations (including full 
hematologic indices, Chemistry, and serological markers for rheumatoid arthritis). In anemic 
patient's further investigation were done to reveal the cause and type of anemia. The WHO 
definition of anemia was used. 

Results: A total of 87 patients with RA were included in the study, 72(82.75%) were females and 
15(17.25%) were males with a ratio of (5:1).The average duration of disease before the beginning 
of our study was 11 years. The mean value for the Disease Activity Score 28 (DAS28)  was 4.2 ± 
1.64 which puts most patients in the moderate to severe group of disease activity. patients had 
mean hemoglobin level of 11.67 (SD±1.8 g/dl) with females having a mean haemoglobin of 11.4 
(SD±1.58 g/dl), and 12.86(SD ±2.38 g/dl) in males. The prevalence of anemia was 56% (49 
patients). Anemia among female patients were more frequent than in male patients (61% vs. 33%, 
p=0.04). Characteristics of anemic patients were: being female, having longer history of the 
disease, higher number of disease modifying anti-rheumatic drugs use, Lower B12 level and higher 
Disease Activity Score . The mean ESR, CRP, Creatinine levels were significantly increased in the 
anemic when compared with the non-anemic group. 

Conclusion: Anemia in RA has many causes and complete evaluation is necessary for 
diagnosis and therapeutic management. Treatable causes were commonly identified. Our study 
clearly illustrates that more than half of patients with RA had anemia and anemia of chronic 
diseases (ACD) was the most common type. It is also concluded that patients with anemia tend 
to have more severe disease than patients without anemia. 
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Introduction 
Rheumatoid arthritis (RA) is the most 
common inflammatory arthritis; it affects 
nearly 1% of population worldwide.(1) The 
natural history of  RA is chronic symmetrical 
synovitis which mostly affects the small 
joints of hands and feet that ultimately leads 

to joint destruction, deformity and loss of 
function.(2)  There are many extra articular 
manifestations (EAM) in RA that carry a 
negative impact to patients and are associated 
with greater morbidity and premature 
death.(3) Anemia in rheumatoid arthritis is the 
most common extraarticular feature, being 
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perceived to reflect the degree of systemic 
inflammation. It develops in 30-70% of 
patients. (4) Anemia of chronic disease 
(ACD); also termed “anemia of 
inflammation” (AI) is the most common type 
of anemia in RA as documented in many 
studies (5). A range of factors play an 
important role in the pathogenesis of ACD 
like Shortened red blood cell life span, 
impaired reticuloendothelial iron release and 
increased production of inflammatory 
cytokines (e.g., tumor necrosis factor) that 
lead to decrease in erythropoietin response in 
the bone marrow, thus leading to inadequate 
erythropoiesis.(6) Other types of anemia 
documented in RA are iron deficiency 
anemia secondary to gastrointestinal blood 
loss associated with the use of nonsteroidal 
anti-inflammatory agents, megaloblastic 
anemia, hemolytic anemia, myelodysplastic 
syndrome or anemia induced by medications 
such as methotrexate.(7) Rheumatoid anemia 
is usually mild to moderate, 
normochromic,normocytic or, less often, 
microcytic, and aregenerative (no increase in 
circulating reticulocytes).(6) The objective of 
this study is to describe the causes of anemia 
associated with RA and to assess the 
relationship of anemia with a set of 
parameters covering clinical and serological 
status. 

Methods  
This is a retrospective study from January 2016 
to June 2016 of patients with RA who was 
treated in outpatient department at both 
Rheumatology/Rehabilitation and General 
Medicine clinics at Prince Rashid hospital in 
Irbid –Jordan. A total of 87 adult patients 
diagnosed with RA according to 1987 
American College of Rheumatology (ACR) 
criteria for RA were included (8). Patients were 
excluded if they were diagnosed of overlap 
syndrome with other rheumatic diseases.  The 
collected data of study were gender, age at 
diagnosis, duration of disease, the level of 
disease activity measured by the Disease 
Activity Score 28(DAS28) which is calculated 
by counting the number of tender joints upon 
touching and number of swollen joints in 
addition to Erythrocyte Sedimentation Rate 
(ESR). It is not a simple formula and is 
calculated using an online web calculator. 
(9) DAS28 values range from 2.0 to 10.0. A 

DAS28 value >5.1 corresponds to a high 
disease activity and A DAS28 value < 2.6 
corresponds to remission and between these 
two values it corresponds to mild and moderate 
if it is below or above 3.2 respectively. (10)  
Medication history included NSAIDs, Steroids, 
and Methotrexate with or without folic acid 
supplementation and other synthetic disease 
modifying anti-rheumatic drugs (DMARDs). 
Medical history included malignancy, renal 
failure, hemolytic anemia, blood loss, (GI 
bleeding, hemorrhoids and menorrhagia). Lab 
investigations included: Full hematologic 
indices that include (Hemoglobin level, PCV, 
WBC, PLT, MCV, MCH, MCHC) measured 
electronically by the SYSMEX  hemotology 
analyzer (Sysmex XE-2100™) (Sysmex, Kobe, 
Japan). Kidey function test (KFT), liver 
function test (LFT) were measured by 
separation of  serum by centrifugation at 3300 
xg for 15 minutes and tested with chemistry 
analyser (Cobas C501) (Roche Diagnostics, 
Basel, Switzerland). C-reactive protein (CRP), 
Anti-Cyclic Citrullinated Peptide Antibody 
(ACPA), Rheumatoid Factor (RF) and ESR  
were measured and documented for all patients. 
In anemic patient's further investigation were 
done to reveal the cause and type of anemia 
:Blood film with  May-Grünwald-Giemsa 
staining. Ferritin, B12, Folate, test  were 
measured via immunoassay technology (Roche 
Diagnostics, Basel, Switzerland) Normal values 
are 220–1,300 ng/L for B12, 3–17 mg/ml for 
folate and 14–150 ng/ml for ferritin.Bone 
marrow aspirate and biopsy in patients with 
suspicion of  bone marrow disease and Coombs 
test to rule out hemolysis.Follow up of patient 
was done at both clinics every one to four 
weeks after the start of our study to assess the 
cause of anemia till the end of our study.  The 
World Health Organization (WHO) criteria was 
used to define anemia with hemoglobin 
threshold of <130 g/L for men and <120 g/L 
for women . (11) IDA diagnosis was made  when 
they present with low Hb (men < 13 g/dL and 
women < 12 g/dL) and ferritin concentrations 
(< 30 ng/mL).In the presence of intermediate 
serum ferritin concentration (30–100 ng/ml), 
confirmation of IDA will be given by 
microcytosis (mean corpuscular volume 
(MCV) <80 fl). ACD was diagnosed by 
exclusion of other causes of anemia.  The study 
was approved by the ethical committee of 
Royal Medical Services. Statistical Analysis: 
The statistics was done using SPSS 21 software 
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describing the frequency and mean ± SD. 
Correlation was done using Pearson’s 
correlation test. Results were statistically 
significant at p < 0.05. Chi-square was used to 
determine significance among the study 
variables. 

Results 
A total of 87 patients with RA were included 
in the study, 78 patients from 
Rheumatology/Rehabilitation clinic and 9 
patients from general medicine clinic. 
72(82.75%) were females and 15(17.25%) 
were males with a ratio of (5:1). the mean 
age was 47.2 years (range 18 to 80 years) 
with a peak between 40 and 45 years of age. 
In females, the mean age was 44 years while 
in males it was 47.7. Fifty percent of the 
participants were under 46 years of age. The 
average duration of disease before the 
beginning of our study was 11 years; from 0 
years (diagnosed at the time of enrolment) to 
a maximum of 45 years.) 50% of patients had 
the disease for more than 9 years. More 
details about patients’ characteristics, 
serological values and medications are shown 
in Table I. The mean value for the DAS28 
score was 4.2 ± 1.64. According to DAS-28, 
75.8% were in the moderate and high disease 
activity category, 21.8 % in low activity and 
only 2.3% were in remission.  Patients had 

mean hemoglobin level of 11.67 (SD±1.8 
g/dl). In females, the mean hemoglobin was 
11.4 (SD±1.58 g/dl), and 12.86(SD ±2.38 
g/dl) in males. The prevalence of anemia was 
56% (49 patients). Anemia among female 
patients were more frequent than in male 
patients (61% vs. 33%, p=0.04). The mean 
hemoglobin concentration in anemic patient 
was 10.27. Severe anemia which was defined 
as hemoglobin level less than 8 was seen 
only in two patients. Out of 49 patients with 
anemia full anemia work up to diagnose the 
cause of anemia was done. The frequency of 
different types of anemia is shown in Table 
II. Other hematological changes regarding 
WBC and Platelets that were found in our 
patients were illustrated in Table III. 
Comparative results between anemic and 
non-anemic patients are shown in Table IV. 
There were no significant differences in 
mean age of patients, ACPA positivity, types 
of medications used, WBC, Ferritin and 
Platelet level between the two groups. 
Characteristics of anemic patients were: 
being female, having longer history of the 
disease, higher number of DMARDs use, 
Lower B12 level and higher DAS score. The 
mean ESR, CRP, Creatinine levels were 
significantly increased in the anemic when 
compared with non-anemic group. 

 

Table I: patients’ characteristics, serological values and medications. 
 NO % 
Female  72 82.75% 
Mean age (range), years  
Male 
Female 

45(18 to 80) 
47.7 
44 

 

Disease Duration (y)mean 11  
RF positive  63 72.4% 
ACPA positive  56 64% 
Seropositive disease*  64 74% 
CRP mg/dl mean  41  
ESR mean  64  
medications   
DMARDs 87 100% 
MTX 48 55.2% 
HCQ 22 25.3% 
SAZ 1 1.1% 
Lefulomide 1 1.1% 
MTX,HCQ 4 4.6% 
MTX,SAZ 4 4.6% 
MTX,SAZ,HCQ 7 8.1% 
Oral prednisolon  23 27% 
NSAIDs 66 75% 
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Table II: Frequency and proportion of different types of anemia 
 NO % 
ACD 27 55% 
IDA 13 26% 
Megaloblastic /Macrocytic  8% 
B12 deficiency 2  
Hypothyroidism  1  
Chronic Liver disease  1  
Auto immune hemolysis  2 5% 
MDS  1 2% 
PRCA/Aplastic  1 2% 
Acute leukaemia  1 2% 
Total  49 100% 

 

Table III: Other hematological changes than anemia documented in patients 
 Number 
Leucopenia WBC < 3  2 
Leucocytosis WBC > 11  12 
Thrombocytopenia PLT < 140  9 
Thrombocytosis PLT >400  11 

 

Table IV: Comparative results between anemic and non-anemic patients 
                                                                          Anemic patients                    Non-anemic                      p.value   

Femal ; male 
Mean age (year) SD 
Duration of disease in years  mean 
Medications; 
MTX 
HCQ 
SAZ 
Number of DMARDs Mean 
1 
2 
3 
Prednisolone 
NSAIDs 
CRP mg/dl mean ±SD 
ESR mean ±SD 
RF positivity  n (%) 
ACPA  positivity  n (%) 
Seropositive disease *  n(%) 
DAS 28 score mean ± SD 
Hematological features  
Hgb g/dl   mean   ± SD 
PCV  mean    ± SD 
MCV  mean  ± SD 
WBC  mean    ± SD 
PLT    ± SD 
Creatinine   mean  ± SD 
B 12  ± SD 
Ferritin                       

44/5 
46 (17) 

11.5 
 

38 
18 
7 

1.3 
38 
5 
6 

15 
40 

48±12 
49.5 ±24.2 
38 (77.6) 
30 (61%) 

39(80) 
4.46 ± 0.88 

 
10.27± 1,9 
32.9 ± 4,3 
80.6  ± 6.6 
7.4 ± 2,3 
178 ± 45 
1.3 ± 1,3 
184 ± 43 
156±56 

28/10 
48(11.66) 

10.1 
25 
 

15 
5 

1.21 
35 
3 
1 
8 
26 

25±9 
43,3 ±20,5 
25 ( 65,8) 
26 (68) 

25(65.8) 
3.76 ± 0.51 
13,5± 1.8 

 
36.1  ± 4,2 
85,8 ± 4,9 
7.35 ± 1,6 
156  ± 65 
1,0 ± 1,0 
246 ± 43 
182±51 

p<0.001 
N/S                 

p=0.002 
N/S 
N/S 

 
N/S 

p<0.05 
N/S 
N/S 

p<0.05 
N/S 
N/S 

p<0.05 
p=0.04 
p<0.05 

N/S 
p<0.05 
p<0.05 
p<0.01 
p<0.01 

 
N/S 
N/S 
N/S 

p<0.03 
p<0.01 

N/S 
*

Any positivity of RF or ACPA 
 

Discussion 
Anemia is frequently associated with RA and 
significant gaps remain in comprehension of 
the true prevalence or consequences of 
anemia in patients with RA. (12) A recent 
review article suggested that anemia is likely 
going to have serious clinical consequences, 
regardless of the cause of anemia. (13) In our 
study, we assessed the prevalence of anemia 

and its relation with comprehensive set of 
parameters covering clinical, laboratory and 
serological values among rheumatoid arthritis 
patients. The prevalence of anemia among 
our rheumatoid patients was 56%. It was 
more frequent in female than in male patients 
61% vs. 33% respectively. This prevalence 
was really varied between studies in the 
literature (14). This variability may be 
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explained by some differences in the 
definition of anemia in these studies. In a 
metanalysis done by Wilson A et al, he 
estimated that the prevalence of anemia 
ranged between 33% and 60%.(15) Han et al. 
conducted a study using definition of anemia 
as a hemoglobin concentration in males of 
<130.0 g/L and in females of<120.0 g/L. and 
found a prevalence of anemia in women 
(39%) and men (32%).(16) In contrast, 
Ricerca et al. defined mild anemia as a 
hemoglobin level <120.0 g/L with no 
provision made for differences between men 
and women and estimated the prevalence 
were virtually identical for the 74 male and 
60 female patients with RA: 27.0% and 
26.7%, respectively.(17) The majority of cases 
of anemia in Rheumatoid Arthritis can be 
related to chronic disease or iron deficiency. 
Distinguishing ACD from iron-deficiency 
state in the setting of chronic inflammatory 
process is complex because Serum ferritin 
which is used for diagnosis of IDA is  more 
difficult to interpret because it is an acute 
phase reactant and conditions such as chronic 
inflammatory disorders (including RA) may 
increase the serum ferritin concentration.(18) 
Serum level of ferretin less than 30 g/l is 
considered as an absolute value to define 
IDA,  but In our study we have taken a value 
of ferretin less than 100 g/l and microcytosis 
(MCV <80 fl to consider iron deficiency 
anemia and diagnosis of ACD by exclusion 
of other causes of anemia validating  
guidance by Reinisch et al on how to address 
IDA  in patients with Inflamatory bowel 
disease. (19)  According to this criteria, IDA 
was found in 27% of our anemic patients and 
ACD was observed in 55%. Similar to our 
study Peeters et all reported that iron 
deficiency anemia caused 23% and anemia of 
chronic disease 67% of observed anemia.(20) 
Other rare types of anemia found in our study 
are: Autoimmune hemolytic anemia, Aplastic 
anemia, Megaloblastic anemia and 
Myelodysplastic syndrome. The etiology of 
these types of anemia could be related to 
chronic inflammatory process in rheumatoid 
arthritis or side effects of long duration of 
exposure to drugs especially Methotrexate 
and Chloroquine. (21) in these rare types of 
anemia, we documented severe degree of 
anemia and needed bone marrow biopsy. 

Patients from anemic group have more active 
disease than patients from non-anemic group 
that can be shown by longer duration of 
history of disease and higher DAS28 score in 
anemic group. Mean ±SD of DAS 28 in the 
anemic group was 4.46 ± 0.88 while in non-
anemic was 3.76 ± 0.51. The two values put 
both groups in moderate level of disease 
activity and that conclude that most of our 
patients had their RA uncontrolled. Patients 
with anemia had higher percentage of 
seropositive disease, higher ESR and CRP 
level. It is well known that these markers are 
used in prediction and assessment of 
prognosis of RA. Higher levels mean more 
joint destruction, extra-articular diseases and 
poor quality of life.(22) Our results are similar 
with a study by Wolfe and colleagues who 
reported that higher ESR, CRP and RF levels 
were all predictors of anemia in patients with 
RA.(23) Almost all patients diagnosed with 
RA in our clinics were started on DMARDs 
as a first line treatment and DMARD 
monotherapy especially with MTX is the 
regimen chosen by almost all our 
rheumatologists to initiate treatment. 
Combination therapy increase the efficacy of 
treatment in induction of remission in 
uncontrolled RA. (24) The combination of 
DMARDs were used more frequently in the 
anemic group and that conclude that patients 
with anemia had more uncontrolled disease. 
Lastly in this study we found a significant 
association between anemia and elevated 
creatinine level and low B12 level. We found 
no significant relationship between anemia 
and age, other hematological changes (WBCs 
and platelets) and serum ferritin in our study. 
A drawback of the study is that it is a 
retrospective study and the small number of 
patients as it is a single centre study and done 
in a short period of time. Biological treatment 
is not available in our hospital and we did not 
follow up our anemic patients because our 
aim was to document the prevalence of 
anemia and its associated factors not the 
effect of treatment and it could be the aims of 
next studies. 

Conclusion 
This study gives useful clinical and 
laboratory information in respect to a cohort 
of RA patients with anemia. Anemia in RA 
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has many causes and complete evaluation is 
necessary for diagnosis and therapeutic 
management. Treatable causes were 
commonly identified. Our study clearly 
illustrates that more than half of patients with 
RA had anemia and ACD was the most 
common type, thus supporting the statement 
that more attention should be paid to this 
complication in our patients with RA. It is 
also concluded that patients with anemia tend 
to have more severe disease than patients 
with anemia.  
References  
1. Josef S Smolen, Daniel Aletaha, Iain B 

McInnes. Rheumatoid arthritis. Lancet 2016; 388: 
2023–38. 

2. Rachel C. Jeffery. Clinical features of 
rheumatoid arthritis. Medicine 2014;42;231-6 

3. Marcella Prete, Vito Racanelli, Liboria 
Digiglio, Angelo Vacca, Franco Dammacco, 
Federico Perosa. Extra-articular manifestations 
of rheumatoid arthritis: An update. Autoimmunity 
Reviews 11 (2011) 123–131 

4. Aisha Al-Ghamdia and Suzan M. Attarb 
.Extra-articular manifestations of rheumatoid 
arthritis: a hospital-based study . Ann Saudi Med. 
2009 May-Jun; 29(3): 189–193.  

5. Bloxham E1, Vagadia V, Scott K, Francis 
G, Saravanan V, Heycock C, Rynne 
M, Hamilton J, Kelly CA. 
Anaemia in rheumatoid arthritis: can we afford to 
ignore it? .Postgrad Med J. 2011 
Sep;87(1031):596-600. 

6. Charles Masson. Rheumatoid anemia. Joint Bone 
Spine 78 (2011) 131–137 

7. D.J. Borah. Anemia in Recent Onset Rheumatoid 
Arthritis. JK Science Journal of Medical 
Education & Research., 9 (2007), pp. 120-122. 

8. Arnett FC, Edworthy SM, Bloch DA, McShane 
DJ, Fries JF, Cooper NS,et al. The American 
Rheumatism Association 1987 revised criteria for 
the classification of RA. Arthritis Rheum 1988; 
31:315-324.  

9. DAS DAS28 calculators - DAS-Score-NL. 
https://www.das 
score.nl/das28/DAScalculators/dasculators.html 

10. van Riel PL, Renskers L. The Disease Activity 
Score (DAS) and the Disease Activity Score 
using 28 joint counts (DAS28) in the management 
of rheumatoid arthritis.Clin Exp Rheumatol. 2016 
Sep-Oct;34(5 Suppl 101):S40-S44. 

11. Haemoglobin concentrations for the diagnosis of 
anaemia and assessment of severity. 
www.who.int/vmnis/indicators/haemoglobin.pdf 

12. Goodnough LT, Dubois RW, Nissenson AR. 
Anemia: not just an innocent bystander? [Erratum 
appears in Arch Intern Med. 2003;163:1820.] 
Arch Intern Med. 2003;163:1400– 1404. 

13. Ursum J, Nielen MM, Twisk JW, Peters 
MJ, Schellevis FG, Nurmohamed MT et al 
.Increased risk for chronic comorbid disorders in 
patients with inflammatory arthritis: a population 
based study. BMC Fam Pract. 2013 Dec 
23;14:199. 

14. Gibofsky A. Overview of epidemiology, 
pathophysiology, and diagnosis of rheumatoid 
arthritis. Am J Manag Care. 2012;18:S295–302.4. 

15. Wilson A, Yu HT, Goodnough LT, Nissenson 
AR. Prevalence and outcomes of anemia in 
rheumatoid arthritis: a systematic review of the 
literature Am J Med. 2004 Apr 5;116 Suppl 
7A:50S-57S. 

16. Han C, Rahman MU, Doyle MK, Bathon 
JM, Smolen J, Kavanaugh A,et al. Association 
of anemia and physical disability among patients 
with rheumatoid arthritis. J Rheumatol. 2007 
Nov;34(11):2177-82. Epub 2007 Oct 15. 

17. Ricerca BM, Candido A, Alfano G, et al. The 
clinical value of the serum transferrin receptors in 
the anemia of rheumatoid arthritis. Supplemento di 
Haematologica. 1994;79:44–46. 

18. Knovich MA1, Storey JA, Coffman LG, Torti 
SV, Torti FM.Ferritin for the clinician , Blood 
Reviews 23 (2009) 95–104. 

19. Walter Reinisch , Michael Staun  , Sunil 
Bhandari , Manuel Muñoz .  State of the iron: 
How to diagnose and efficiently treat iron 
deficiency anemia in inflammatory bowel disease. 
Journal of Crohn's and Colitis (2013) 7, 429–440 

20. Peeters HR, Jongen-Lavrencic M, Vreugdenhil 
G, Swaak AJ. Effect of recombinant human 
erythropoietin on anaemia and disease activity in 
patients with rheumatoid arthritis and anaemia of 
chronic disease: a randomised placebo controlled 
double blind 52 weeks clinical trial. Ann Rheum 
Dis. 1996;55:739–744. 

21. Dessypris EN, Baer MR, Sergent JS, Krantz 
SB. Rheumatoid arthritis and pure red cell aplasia. 
Ann Intern Med 1984; 100:202. 

22. Arthur G. Pratt , John D. Isaacs. Seronegative 
rheumatoid arthritis: Pathogenetic and therapeutic 
aspects. Best Practice & Research Clinical 
Rheumatology 28 (2014) 651-659 

23. Wolfe, K. Michaud. Anemia and renal function 
in patients with rheumatoid arthritis.J 
Rheumatol, 33 (2006), pp. 1516-1522 

24.  Möttönen T, Hannonen P, Leirisalo-Repo 
M, Nissilä M, Kautiainen H et al 
Comparison of combination therapy with single 
drug  therapy  in early rheumatoid  arthritis 
 a randomised trial Lancet. 1999 May 
8;353(9164):1568-73. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ghamdi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19448378
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2813651/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bloxham%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vagadia%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Francis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Francis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saravanan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heycock%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rynne%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rynne%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamilton%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=21659451
https://www.ncbi.nlm.nih.gov/pubmed/21659451
https://www.ncbi.nlm.nih.gov/pubmed/?term=McShane%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=3358796
https://www.ncbi.nlm.nih.gov/pubmed/?term=McShane%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=3358796
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fries%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=3358796
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooper%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=3358796
https://www.google.jo/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjB6MDwop_VAhXJXRQKHSnCBZYQFggmMAA&url=https%3A%2F%2Fwww.das-score.nl%2Fdas28%2FDAScalculators%2Fdasculators.html&usg=AFQjCNE0KwJ9u4M9ogjH3HfW9kA_Rs19PA
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Riel%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=27762189
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renskers%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27762189
https://www.ncbi.nlm.nih.gov/pubmed/27762189
http://www.who.int/vmnis/indicators/haemoglobin.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ursum%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielen%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Twisk%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schellevis%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nurmohamed%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=24364915
https://www.ncbi.nlm.nih.gov/pubmed/24364915
https://www.ncbi.nlm.nih.gov/pubmed/15050886
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doyle%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bathon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bathon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smolen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kavanaugh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17937474
https://www.ncbi.nlm.nih.gov/pubmed/17937474
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knovich%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Storey%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coffman%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torti%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torti%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torti%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=18835072
http://www.uptodate.com/contents/hematologic-manifestations-of-rheumatoid-arthritis/abstract/21
http://www.uptodate.com/contents/hematologic-manifestations-of-rheumatoid-arthritis/abstract/21
http://www.uptodate.com/contents/hematologic-manifestations-of-rheumatoid-arthritis/abstract/21
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%B6tt%C3%B6nen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hannonen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leirisalo-Repo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leirisalo-Repo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nissil%C3%A4%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kautiainen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10334255
http://www.sciencedirect.com.www2.lib.ku.edu/science/article/pii/S0140673698085134
http://www.sciencedirect.com.www2.lib.ku.edu/science/article/pii/S0140673698085134
http://www.sciencedirect.com.www2.lib.ku.edu/science/article/pii/S0140673698085134
https://www.ncbi.nlm.nih.gov/pubmed/10334255

	Clinical and laboratory parameters associated with anemia in Rheumatoid Arthritis Patients.
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