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This project was carried out to evaluate disharb- of Iron m e t a b o l i  in patients of Rheumatoid Arthritis A 
total number of fifty patients wcre evaluated The cues understudy were compared with twenty healthy controls 
severity of Rheumatoid Arthritis was grade according to the criteria of American Rheumatisum association into 
mild moderate and aevere. Tbcm were five patients (10%) with mild 32(640/.) moderate .ad 13(26%) swere 
diseaau Moderate catw (64%) showed normoeytic nonnoehromic anaemias, where as Iron ddieiency anaemia nu 
aeen in aevere (26%) c w r  Serum iron, TIBC, serum Ferritin and red cell ferritin levels were carried out in all the 
patient& Serum Iron level waa lowered in patientrr but, TIBC was normal. lS(JO%) patients had a high serum 
ferritin, where u red cell ferritin was normal. 13(26%) patients having iron ddiciency .In, had low red cell 
ferritin kvelr I. thb study we conclude that iron me4abolism is disturbed in &eumatoid. Arthritis and red cell 
ferritin is hettcr indicator of Iron stores aa compared to the serum ferritin u red cell ferritin level is not innucnced 
by inflammatory proecu of rheumatoid Arthritis. 
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Anaemia in rheumatoid arthritis is a common extra- anaemia having haemoglobin level less than 13 g/ dl in 
articular manifestation'33. Mostly it is Normoqlic and males and 12gldl in females (25 males and 25 females). 
normochromic but microcytic and hypochromic anaemia They w w  compared with 20 healthy age and sex 
is also Men in some patients4 which is moatly due to the matched controls. Depending upon the clinical severity of 
gastrointestinal bleeding due to i n p o n  of Nonstemidal the disease the patients wee divided into mild, moderate, 
anti inflammatory drugs (NSAIDS) . Severity of Anaemia and severe category based on the criteria of Amencan 
is propotlionate to severity of the disease. Severer is the rheumatism association (ARA). None of the patients 
disease, more severe is the anaemia6. According to the under study had taken oral or parental imn during the 
American Rheumatism Association (ARA). Rheumatoid previous three months. Patients with history of intake of 
arthritis can be,divided functionally in mild, moderate and any disease m d i n g  drugs like methortraxate were also 

I severe disease . Being a chronic disorder, the imn excluded fmm the study. The subject were dividcd into the 
metabolism is distuibed but the exact mechanism is not foilowing groups: group I contml, gmup I1 mild d i ,  

; known. EIowwer there is defective transport of iron fiom . group III moderate disease and p u p  IV severe disease. 
raiculo-endothelial system @2S) to the erylhroid cells in Following Laboratory investigations were done in all (he 
the bone d. In Rheumatoid arthritis Lymphokines, subjects which included Haemoglobin, Erythmcyte 
Tumor rids factor-0, Interleukin ln and U-6 as sedimentation rate (ESR), Dierential leukocyte m n t  
well as relative deficiency of e m p i e t i n  are thought to @LC), Total leukocyle count mC), Mean corpuscular 
play a key mle in the pathogenesis of anaemia in RA". volume (MCV). Mean corpuscular haemoglobin (MCH. 
The impairment of imn tmnsport to the erythmid cells is Serum femtin, Red cell f@tin (RCF) and stool for 
also accompanied by characteristic biochemical changes occult blood. Senun imn and TlBC were done 
i.e. level ofboth the senun imn and TIBC are reduced but coloremehically, serum ferritin was measured by ELISA. 

1 serum Femtin is normal or elevated Serum femtin being For RCF estimation. Two ml EDTA blood was taken and 
acute phase pmtein is not a reliable parameter of imn buffy coat was made to remove leukocytes and platelets. 
stores. Red Cell Ferritin (RCR is a more reliable index of then eluted red cells wen washed three times by 
imn stores in rheumatoid arthritis as it is not influenced centrifugation and re-suspended in two ml phosphate 
by inllammationl0. The patients under such circumstances bufferkfore being stored at (-20°C). Immediately prior to 

I are also pmne to develop iron deficiency due to ingestion the assay, the samples were thawed , diluted 1:l with 
of NSAIDS. distilled water, re-fmzen and thawed to complete lysis. 

In present study, we evaluated types of anaemia in Stroma was removed by cenlrifugation at 3500 RPM for 
diagnosed patients of rheumatoid arthritis. Routine 15 minutes and the supernatant was assayed for ferritin 
haemtological investigations were performed to see the estimation by ELISA. The haemoglobin ofthe supernatant 
ditIerent types of anaemia along with the assessment of was measured by cynamet haemoglobin method and 
imn status and other abnormalities ofimn metabolism. MCH of eluted red blood cells was obtained. The red a l l  

number was calculated fmm these values. Red a l l  femtin 
Material and Methods contents was expressed as attogram pur cell (Nonnal 
A total of 70 subjects were included in the study. There value: 4-44 attogram/cell). Statistical analysis was done 

I were 50 diagnosed patients of rheumatoid arthritis with using Analysis of variance (ANOVA) and Tukey honestly 
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1; signifcant differencc mcky HSD). '4 Redulh 
Out of SO capes under study, 5 patients had mild disease 

, \i 
(group II), 32 pat~ents had moderate d i m  (group 111) 
and 13 patients had seven d i m  ( group IV) and nsults 

' I  .' 

I " ]  
were compare with 20 cases ( control ) (group I) 

Table 1. FundloO.l d8.u~ dtoW ubj- 

Gmw Na ofPubj.r* Furmlaul Clna 
I I lo calla1 

I1 S M ~ l d  
111 32 Mci&mle 
IV 13 Scvsc 

Mean age in difkrent gmups was between 40-50 years. 
Haemglobin levels wem d d  in all the patients 
unda study and markedly deneased in severe disssz 
(group IV). Thrr was a signif~cant difference in Ule 
values of patients group and normal in control (p<.0001) 
ESR was raised in patient group and normal in control 
o 1 )  flsble II), while no signir~cant difference 
between patient and control group was noted in the values 
of TLC, DLC and platelets (Table 11 A+B). 

Table U A Mean Values of Hamglobin B/d, ESIl, mmlhw in 
patimtr and mtrols 

Grap Naof Hmnoglabin ESR 
subjeaY #dl mm/hour 

I PO 13.4 2 0.8 6.552.7 
(12.0 - 14.8) (2-11) 

11 S 10.2 0.2 %.8* 11.2 
(9.9.- 10.5) (39 - 69) 

111 32 9.6+ 0.5 68.8i9.1 
(8.8- 10.4) (36 - 110) 

N 13 7.9 0.4 922 5 16.3 
(7.1 - 8.6) (66-140) 

P value C.001 <.001 
<.OS d @ i I i ~ l  

-1 - v y ~ l y ~ i ~ i  

Table U B Comparison of 'P' values of Harmglabii ESR. In 
controls and Wicnts 

Group Haemoglobin ESR 
1vsn < . m 1  < ,0001 
Ivsrn < .m1 < . m 1  
IvsN < .0001 < ,0001 
EMIII > .05 > .05 
11 vs N c .Doll1 < .OD01 
IUvsN < .MMI c ,0001 
'P' Valuu *Na( S i f l i  *** riaifim 

Iron status was evaluated in all the subjects understudy by 
doing serum imn, TIBC, serum femtin and RCF. Senun 
iron was low in patients group (n, 111, IV) while TIBC 
was normal in all ihe subjects. (I-IV) in these 

I 
investigations sigair~cant stacinical difference was seen 
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between control Q and patients group (11-IV) (P < 0.01). 
Serum fenitin was raised in 15 (30%) subjats while it 
was low in 13 (267.) subjects. Serum femtin levels less 
than 55ng/ml in rheumatoid arthritis was mnsidersd to 
have iron deficiency. RCF levels were w h i n  normal 
range in mild (group II) and in moderates disease (group 
111) but decmwl in 13 patients of group 1V. Among 
there patients of group IV has iron deficiency anaemia 
and serum ferritin levels were less than 5Sndml flabable 
11). These patients had raked senun h i t i n  level but RCF 
was n o d .  Stool for ocmlt blood was positive in 8 (16%) 
patients. 

Table nI M a  nlw drnm Iron (&dl!, TlEC (ugldlh 8aum Famm 
@g/dl)ud Red Cell F&(111/oell) in LMf& p u p  
9 N o d  W h W *  l lW heh.  RCP 

.r*r wa wnl 0 
I n 923w 3 1 9 1 ) ~ ~  IOI MIJ p 3 s  

rn . i lS  092-390) W l U l )  (llC19)) 

n s JOI ~ L P  m I r l 7 J  la972759 1392 4 6  

@la) 071-311) (131-310) (11 I-2l) 

T& UI a cmprim  of^ Valua m m  lnm, nw. Saum Chitin d 
' ~ e d  cell ferrilin in m n l d  d * t i e  

G ~ , D  m ~ o n  nw 8 m m  RCF 

I n Ill 4)Ol**** <.M)I. Cool' =aso 
lvaN <a)l*** <.001*** , <001*** <Wl*'* 
I1 %Ill %5* >.as* >as. =as0 
I lwN <M)I*** c.wI*.* <.M)I"** cWI*.* 
IIlnlV c.M)l*'* XIS* -I**. <WI*** 
'P' Vdua Siaifiifiad "** Highlysigniliard 

Discussion 
The current study was canied out in 70 subjects, 20 
control and 50 patients. The patients were diagnosed cases 
ofrheumatoid arthritis having haemogiobin level less than 
13gIdl in males and 12gldl in females. On the basis of 
functional classification, 5(10%) patients had mild 
disease, 32(64%) had moderate disease (group 111) and 
13(26%) had severe disease (group 1V). Hafeez et al in 
1989 reporled maximum number of patients having 
modeate disease. Same was mpotled by Moreland et sl in 
1999. This was similar with the F a t  study. Mean age 
In the present shldy was in the fourth decade of lire. Same 
was ngorted by Hafeez at al in 1989 and Campbell d al 
in 1999. ESR was raised in all the patients same results 
were reported by Gudjumnberg el a1 in 1992. 



: I f a e t c E p g l d d m M i n m g l t B l a i V k R d l y  
ilemfm in swae disease. Anacnria to tb 
B o n m o o e s t u c t m B n i c a l u k a h u r ; b f ~ ~ s ,  
~simihtrnnrlta~obfMPCdbyMowatetalin 1988, 
h f z  d a1 in 19% ?T;C, DLC: and datdets w e m a  

Saumirwwaelawinp~aswmpsndtamatmL 
DasPRaSpltiiu~similarflndin&sin 1989, samtrr 
~fmitin vvrus raise in IS (30%) @Ws their RCF ~ r o n  
with& ntKneal mgclf Senunf&Mnwlarr low in 23(26%) 
pattaM.mdthenRcPkvelslant*daaeasca 
hlwlItngiranacnqr. T h f 2 y a l l W ~ ~  
~ ~ g c r u m f c r r i t i n ~ w i f h n a p m p l R C F  
- l a v e l s s e o w ~ R C F i s m o r e r e l ~ h v t i a u o r o f i r w  
~ i n t h e ~ t a i d e r t M t i s ~ ~ t o s e n u n  
~ h c r r l U n b o o a m e R C $ $ m € i n t l u e n a d b y ~  
~ g c r u m i r o n - ~ a a d n ~ e r r a i s % l e d m ~  
l m l s s h o w e d i ~ F a d ~ O r f r o n f r m ~  
mdoulcli qdm. Thus iC may be c~leladcd tl$at tke 
paUeradrhcumatoidmlM%s inlhi~pert~fW&ld$IflP- 
s$mQ8sSCaintkwesli 

~~ ~-~ -~~ ~ - .~ . .~.  . , 

t \mrnnuagcnap t io . -~ .  nKH1.ad 
$-I@~@I -) ArmIQy@W tRY1; SO:583-587. 

17. ~ ~ ~ p O a d 6 b ~ d & ~ l f ~ ~ .  brodiv~han 
Ewply ha uy-t&pi= abi adeqaate - 
aychropallflapmdeinUc-.-tpdvEiIh 

c chronic Prthritis. B W  190Q; 

1% ~ % ~ ~ w m  8awlgalna SW e(,et:. 
t lhpy  io RbamPlarid. a*. I\nn Inbnn .%id. t9R$ 
133478.86, .. ~ 

'LP. P * P m p k i l S M e n d W ~ I ( : U ~ I n ~ ~  
= 

&.fatan Med 1999; 130:.:tJs4&. 


