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Table 1. Pain intensity in RA cases. 
 

Pain level Pain level in percentage (%) Number of RA cases RA cases in percentage (%) 

1 10 0 0 
 2 20 0 0 
3 30 1 2.5 
4 40 4 10 
5 50 6 15 
6 60 8 20 
7 70 15 37.5 
8 80 6 15 
9 90 0 0 

10 100 0 0 
 
 
 

Table 2. Univariant analysis of RF and IFA test results. 
 

Analysis applied 
Mean 

Positive Negative 

RF 38.2±2 22±18 
IFA 20.5±15.5 33.5±2.5 

 
 
 

Table 3. Statistical analysis of RF test results and IFA for nDNA antibodies test results. 
 

Status Case Control Fisher’s exact test value (p) Chi square test value (p) 

RF 
Positive 36 0 

*<0.0001 *<0.0001 Negative 4 40 
Total  40 40 
     
IFA test 
Positive 5 0 

**0.0539 **0.0637 Negative 31 36 
Total  36 36 

 

*Extremely statistically significant, ** not statistically significant. 
 
 
 

Table 4. Sensitivity, specificity, positive and negative predictor value of nDNA for the clinical diagnosis of RA. 
 

Antibody 
nDNA 

Sensitivity (%, 95% CI) Specificity (%, 95% CI) PPV (%) NPV (%) 

13.88 (4-29) 100 (90-100) 100 (47-100) 43.73 (41-66) 
 

PPV, Positive predictive value; NPV, negative predictive value; CI, confidence interval. 
 
 
 

Fisher’s exact tests were employed to determine 
association between nDNA antibodies and rheumatoid 
arthritis. As Chi-square test is used for larger population 
whereas Fisher’s exact test is used for small number of 
population, both tests were used for comparison of 
statistical analysis.  

Both tests showed that there was no significant 
association of nDNA with RA, while RF was found to be 
significantly associated with RA. In this study, the IFA 
nDNA antibodies test was 100% specific and 13.88% 
sensitive for rheumatoid arthritis. Table 4 represents spe-

cificity, sensitivity, negative predictive value and positive 
predictive value calculated by diagnostic test statistics 
tool for the clinical diagnosis of rheumatoid arthritis. 
Furthermore, 95% confidence interval was calculated by 
binomial expansion.  
 
 
DISCUSSION 
 
Rheumatoid arthritis is a disease caused by dysfunctional 
immune  system  of   the   human  body. Throughout   the 



 
 
 
 

 

 
 
 

 
 
 
hist
Rhe
tun
not 
the 
ove
(Go

Figure 8. ACR 
(n = 40). 

 
Figure 9.

tory of me
eumatology h
ately, patient
t experienced
 past four de

erall rates o
onzalez et al.,

criteria for diag

 Family history 

dical advan
has remained
ts with rheum
 significant im
ecades, desp
of mortality 
, 2007). The p

gnosis agreeme

in the studied R

cements an
d a well soug
matoid arthriti
mprovements 
pite dramatic 
in the gene

present study 

ent in RA cases

 

RA cases.  

nd discoverie
ght field. Unf
s disease ha
in survival ov
downfall in t

eral populat
was carried o

 

 

es, 
for-
ave 
ver 
the 
ion 
out 

 
 
 
for th
arthri
immu
numb
arthri
consi
gener
out o
(51%
seven
11:1, 
There
distrib
repro
contr
The d
rando
cases
The d
the h
group
above

Acc
genet
throu
hered
factor
(Deig

No 
carrie
this r
deter
were 
histor
them 
have 
mothe

For
condi
were 
progn
sugge
impai
This 
The h
patien
condi
and 
monit

Rec
health
condi
disea
health
quest
status
curre

he evaluation 
tis in routine

unology-based
ber of other fa
tis patients. G
idered to dia
ral population
of seven, se

%) fulfilled six
n criteria (Fig
indicating hi

e can be se
bution in rhe

oductive facto
ibuting role in
distribution o
om and can b
s among gene
distribution of
highest numb
p 31 to 45 ye
e 65 had lowe
cording to O
tic linkage of 
ghout the wo

ditary is not s
rs involved, t

ghton and Wa
significant a

ed out in Pak
region. For 
rmined by cli

six RA cas
ry of rheuma
were female
inherited rh

ers.  
r the estimat
ition of RA c
considered. 

nosis of eac
ested that p
iring stressing
is the reason
highest was 
nts suffer fro
itions. This d
stage of RA
toring the trea
cently, Salaf
h is significa
itions are imp

ase. During c
h was obser
tions (Figure
ses among w
nt health con

Hussa

of diagnostic
e laboratorie
d techniques
actors were s
Guidelines an

agnose and s
n. Only three 
even (17.5%)
x criteria and
gure 8). The 
igher numbe
veral reason
umatoid arth

ors and live b
n greater fem
of RA cases 
be considered
eral populatio
f age groups

ber of RA ca
ears (40%) w
est number o

Orozco et al. 
rheumatoid a

orld. The patt
simple, as the
that is the po
alker, 1991).  
and well est
kistan to inve
this reason, 
inical history 
ses (23%) ou
atoid arthritis 
es and five ou
heumatoid ar

tion of the o
cases, a num
This was don

ch RA case
pain is the 
g factor in rh
n pain intens
level 7, whic
m very inten

data helps in
A disease, an
atment therap
ffi et al. (20
antly affected
portant hallma
clinical analy
rved and reco
e 10). Patient
which they w
ndition. There

ain and Hasna

c measures o
es. To estab
s were emp
studied amon
nd criteria fro
select RA po
(7.5%) fulfille
) fulfilled five

d nine (22.5%
female to m

r of females 
s for the un
ritis. Hormon
birth histories
ale ratio amo
in age group

d as the repre
on of the sam
 of RA cases

ases belonge
whereas age 
f RA cases (5
(2007), ther

arthritis amon
tern of rheum
ere can be se

olygenic inher

tablished stu
estigate gene

the genetic 
of each RA

ut of 40, wh
disease (Fig

ut of those six
rthritis diseas

overall diseas
mber of clinica
ne to estimat

e. Edwards 
most commo
eumatoid arth

sity levels we
ch indicates 
se pain, thus

n determinatio
nd can also 
py effectivene
010) reported
d in RA pat
arks of rheum
ysis of RA c
orded throug
ts were give
were asked 
e were 16 (40

ain          3947

of rheumatoid
lish this, two

ployed and a
ng rheumatoid
om ACR were
opulation from
ed four criteria
e criteria, 2
%) fulfilled a

male ratio wa
in RA cases

nequal gende
nal exposures
s may have a
ong RA cases
ps was totally
esentative RA
e age groups
s indicate tha
ed to the age

21 to 25 and
5%).  
e is a strong

ng population
matoid arthriti
everal geneti
ritance pattern

dy has been
etics of RA in

linkage was
A case. There
ho had family
gure 9). All o
x cases migh
se from thei

se status and
al parameter
te the disease
et al. (2009
on and mos
hritis patients
ere estimated
37.5% of RA

s have severe
on of severity

be used fo
ess. 
d that overa
tients. Health

matoid arthriti
cases, overa
gh a series o
en four health
to mark thei
0%) out of 40

7 

d 
o 
a 
d 
e 
m 
a 
1 
ll 
s 

s. 
er 
s, 
a 
s. 
y 
A 
s. 
at 
e 
d 

g 
s 
s 
c 
n 

n 
n 
s 
e 
y 

of 
ht 
ir 

d 
s 
e 

9) 
st 
s. 
d. 
A 
e 
y 

or 

ll 
h 
s 
ll 

of 
h 
ir 
0



394
 
 
 

 
 
 

 
 
 
RA 
con
dise
(35
(25
stud
oth
25%
al., 
res
com
rep
(31

48          Afr. J

A cases havi
nsidered as 
ease and var

5%) of the cas
5%) were of 
dy had excel
er than anem
% of individua

2003). Al-G
earch to ana

mplicated dise
port, anemia is

%) in rheuma

J. Biotechnol.

 
Figure

 
Figure

ing poor he
severe cas

rious factors 
ses were of fa
good health. 
lent health. E
mia have be
als with rheu
Ghamdi and 
lyze the frequ
eases in RA 
s very consis
atoid patients

e 10. Overall hea

e 11. RA cases w

alth. These 
ses of rheum
can be involv

air overall hea
No patient 

Extra-articular
en reported 
matoid arthrit
Attar (2009

uency and inf
population. A

stently reporte
s at RA care 

alth of RA cases

with other disea

cases can 
matoid arthr
ved. Around 
alth and only 
included in t
r manifestatio
in about 15 

tis (Turesson
9) conducted
fluence of oth

According to t
ed to be prese

centers. In t

s. 

ases. 

be 
ritis 
14 
10 
his 

ons 
to 

 et 
 a 
her 
his 
ent 
his 

prese
work 
asthm
heart 
(37.5

Rad
rheum
defor
Lawre
during
radiog
joints
study

ent study, res
(Figure 11). O

ma, three (7
t diseases, ni
%) of the RA
diological ass
matoid arthrit
rmity and deg
ence, 1957)
g clinical an
graphs show

s. Age is an im
y  the  course 

sults are in a
One (2.5%) R
.5%) had di
ne (22.5%) h
 cases had a
sessments ar
tis patients t
generacy of j
). X-ray rad
nalysis from

wed various 
mportant fact
of  the rheum

 

 

accordance to
RA case was 
abetes, five

had blood pre
nemia.  
re periodicall
to observe t
joint bones (

diographs we
m each RA 

degrees of 
tor and it is in

matoid  arthrit

o Al-Ghamdi’
found to have
(12.5%) had

essure and 15

y done to the
the prevailing
(Keelgren and
ere observed
case. These
deformity o

nvestigated to
is  disease. In

s 
e 
d 
5 

e 
g 
d 
d 
e 

of 
o 
n 



 
 
 
 
this study, age groups 31 to 35 and 36 to 40 both 
accounted 30% of total RA cases. Boey et al. (1987) 
reported similar results while studying patterns of disease 
in RA patients and found that age group 31 to 40 (27%) 
had most RA patients. Tobacco consumption is 
considered as a serious risk factor for many diseases 
including rheumatoid arthritis (Stolt et al., 2003). Although 
some recent studies show a high number of smokers in 
rheumatoid arthritis population, there was no smoker 
identified in this study. Several reasons can be 
accounted, such as there was much larger ratio of 
females in rheumatoid arthritis cases and comparatively 
very small ratio of males. Culturally in this part of the 
world, women do not smoke, and there was no smoker 
among male RA cases. Rheumatoid factor was found to 
be strongly associated with rheumatoid disease, although 
four (10%) out of 40 clinically diagnosed RA cases were 
found to be negative for RF test though they fulfilled the 
ACR criteria for rheumatoid arthritis diagnosis. There can 
be several factors involved. One of them might be the 
prolonged medication that accounted for RF seronegative 
rheumatoid arthritis patients.  

It is very important to continue identification of new 
diagnostic elements such as autoantibodies, antigens 
and other immunogenic elements involved in the etiology 
of the disease. This provides new insight into 
pathogenesis of the disease and provides a better 
understanding of the disease process to ensure the 
future possibilities for the development of new therapeutic 
strategies to help RA patients to gain the quality of life. 
There are other autoimmunogenic elements having 
specificity with rheumatoid arthritis, such as anti CCP, 
anti-RA33, anti collagen and anti GP1 antibodies (Steiner 
and Smolen, 2002). Deegan (1980) suggested that anti 
nDNA antibodies were diagnostically important. The 
antinuclear antibodies for double stranded DNA were 
found to be present in some RA cases but there was no 
significant specificity found between nDNA antibodies for 
RA cases (Carolyn and Norman, 1979). Although it is 
considered to be a routine laboratory test for SLE for 
years, the association of nDNA antibodies and 
rheumatoid arthritis was estimated through indirect 
immunoflouresence assay (Juby et al., 1994). There were 
five (13.8%) positive rheumatoid arthritis cases in this 
study. Some studies showed the possibility that the 
antinuclear antibodies maybe present in both SLE and 
RA patients (22). Although there was no significant 
association found between nDNA antibodies and 
rheumatoid arthritis disease, indeed it provides an 
addition to scientific knowledge in the fields of 
immunology and rheumatology.  
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