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CLINICAL  STUDIES

INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune in-
flammatory disease characterized by bilateral sym-
metric and erosive synovitis [1]. Approximately 1% 
of the worldwide population has RA with a preva-
lence of 0.2 in Egypt [2].The American College of 
Rheumatology/European League Against Rheuma-
tism (ACR/EULAR) 2010 classification criteria for RA 
represent an improvement in the identification of 
early disease [3].From 2010, studies addressing ear-
ly RA patients increased dramatically. It was report-
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ed that early treatment initiation in the first 12 
weeks from disease onset is effective in controlling 
disease activity resulting in better outcomes [4]. Ear-
ly initiation of RA treatment leads to better clinical 
and radiological status than later initiation; it gives 
a better chance of achieving sustained remission or 
very low levels of disease activity. This is due to the 
early suppression of the inflammation leading to 
the prevention of the pain, joint destruction and im-
paired physical function [5].
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International studies have shown that only be-
tween 22% and 31% of patients with RA are assessed 
by a rheumatologist within 12 weeks of onset of 
symptoms [6].

The patient’s management can be delayed for 
many causes, including patient delay in presenting to 
the primary care (PC) physician, delayed referral 
from PC to a specialist and delay in being assessed by 
a rheumatologist after the referral [3].

Previous studies showed that many disease relat-
ed, patient related factors contribute to the early dis-
ease diagnosis including male sex, old age at onset, 
higher education level or income, acute onset and 
initial small joint involvement [7,8].

We aimed in our study to investigate the demo-
graphic and clinical characteristics contributing to di-
agnostic delay in patients with RA and to estimate the 
average delay in diagnosis in a cohort of Egyptian RA 
patients. In addition, we aimed to compare clinical, ra-
diographic, disease activity and functional disability 
between patients with early and late diagnosis, and to 
investigate factors associated with such delay.

PATIENTS AND METHODS

This cross sectional study included 167 adult RA 
patients who were consecutively enrolled in this 
study, patients were attending Rheumatology depart-
ment, Cairo university hospital and private Rheuma-
tology centers in Cairo, and fulfilled  2010 ACR/EU-
LAR classification criteria [3].

 All patients were subjected to full history taking, 
thorough clinical examination, routine laboratory in-
vestigations, in addition to RF & anti CCP, special em-
phasis on duration between symptoms onset and RA 
diagnosis was taken in consideration in history tak-
ing. In addition results of x ray both hands and treat-
ment received by patients was recorded. Functional 
assessment was done by the Modified Health Assess-
ment Questionnaire (MHAQ) [9], and diseases activi-
ty was assessed using Disease Activity Score (DAS 28) 
[10].

Furthermore, RA patients were divided into early 
and late diagnosis group with cutoff of one year. Pa-
tients in early and late group were compared regard-
ing demographics, clinical findings, activity & func-
tional indices, radiologic findings and treatment 
history.

●	 Statistical methods: Descriptive statistics 
were done and numerical variables were pre-
sented as mean and standard deviation or 
median and Interquartile range. Categorical 
variables were presented as frequency and 
percentages. Comparison between the two in-
dependent groups was done using the inde-
pendent samples t test or Mann Whitney’s test 
as appropriate for the numerical variables. 

For the categorical variables, the Chi square 
test or Fishers exact test were used. P values 
<0.05 were considered significant. STATA 15.1 
was used for the analysis.

Ethical considerations:

This study was approved by the faculty research 
Ethics Committee (REC) with a registration number 
(MD-78- 2020). Written informed consent was taken 
from all the patients, with full freedom to withdraw 
at any time during the study.

RESULTS

The current study included 167 RA patients; 150 pa-
tients were females (89.82%) and 17 were males 
(10.18%). The mean age of the patients was 44.32± 13.09 
years, ranging between 19 -75 years. The demographic 
data of the patients are represented in  Table 1.

TABLE 1.  Demographics data of the studied RA patients

Variable n=167

Age
Mean ±SD
Range 

44.32 ± 13.09
19 -75

Gender Number (%)
Male
Female

17(10.18%)
150 (89.82%)

Occupation Number (%)
Not working
Working

119(71.26%)
48 (28.74%)

Residence Number (%)
Urban
Rural

99 (59.28%) 
68 (40.72%)

Income Number (%)
Low
Middle to high

50(29.94%)
116(69.49%)

Education Number (%)
Illiterate or primary school
Middle or secondary school
University

62 (37.12%)
45(26.94%)
60 (35.93%)

Family history of RA Number (%) 25(14.97%)

Smoking Number (%) 6 (3.59%)

Age at disease onset (Years)
Mean ± SD 36.26347 ±12.91

Duration of disease (Years) 
Mean ± SD 7.94± 6.54

Specialty visited first Number (%)
Orthopedics
Rheumatology
Others

127 (76.05%)
22 (13.17%)
18 (10.78%)

Lag in diagnosis (Months)
Range
Median (IQR)

0 -120
12 (4- 24)
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TABLE 2.  Activity and functional indices of RA patients 
(n=167)

Variable n=167

DAS 28
Mean ±SD 4.69 ± 1.55

Interpretation Number (%)
Remission
Low activity
Moderate activity
High activity

17 (10.18%)
11 (6.59%)

75 (44.91%)
64   (38.32%)

MHAQ
Median (IQR) 0.38 (0.125 -1)

Interpretation Number (%)
Normal
Mild
Moderate
Severe

77 (46.11%)
63 (37.72%)
15 (8.98%)
12 (7.19%)

TABLE 3.  Laboratory and radiological findings

Variable Median (IQR) Range

ESR 35 (22- 52) 2- 122

Hemoglobin 12 (10.9 -12.9) 8.7- 18

TLC 7 (5.4- 8.6) 3- 18.8

Platelets 265 (230 -344) 137- 521

ALT 20 (14- 26) 6- 288

Creatinine 0.75 (0.6 -0.9) 0.4- 1.9

RF Number (%)

Negative

Low titre

High titre

61 (36.53%)
40 (23.95%)
66 (39.52%)

Anti CCP Number (%)

Not available 
Negative 
Low titre
High titre

9 (5.39%)
71(42.51%)
29(17.37%)
58(34.73%)

Erosions in X ray hand
Number (%) 70 (41.92%)

Juxta articular 
osteopenia in X ray 
hand
Number (%) 96(57.49%)

Review of the medication received by the patients 
revealed that; 117 patients (70.06%) were on oral ster-
oids, 89 patients (53.29%) were on Methotrexate (MTX), 
90 patients (53.9%) were on leflunomide,   32 patients 
(19.2%) were on combined treatment with MTX and 
leflunomide. Also, 41 patients (24.5%) were on bD-
MARDs.

Correlation between disease characteristics and de-
lay in diagnosis revealed that MHAQ score was signifi-
cantly positively correlated (P value=0.02) as shown 
in Table 4.

TABLE 4.  Correlation between disease characteristics and 
delay in diagnosis in RA

Variable Coefficient P value

Age 0.1 0.5

Age at onset  0.1 0.3

Number of joints 
affected 0.1 0.4

MS duration  0.01 0.9

DAS28 0.11 0.15

MHAQ 0.2 0.02

ESR 0.12 0.1

Hemoglobin  0.12 0.1

Platelets  0.13 0.1

Significant (P value<0.05), highly significant (P value<0.001)

On comparing RA patients diagnosed in less than 
one year (early diagnosis group) to those diagnosed 
after one year (late diagnosis group),the early diag-
nosis group patients were statistically significantly 
males (P value=0.01), urban resident (P value=0.01), 
employed (P value= 0.02), with higher educational 
level (P value=0.02), and lower functional index 
MHAQ (P value= 0.02).

Rheumatologists were visited by higher number of 
patients in early diagnosis group than in late group [20 
(25.6%) vs. 2 (2.2%)] with statistically significant differ-
ence (P value= <0.0001)as shown in Table 5.

TABLE 5.  Comparison between RA patients with early 
versus late diagnosis with cutoff value of 1 year delay

Variable Early diagnosis 
(<1 year) (n=78)

Late 
diagnosis
 (≥1 year)

 (n=89)

P value

Lag in 
diagnosis 
(months)
Median 
(Range) 4 (0- 10) 24 (12- 120)

Age at disease 
onset
Median (IQR) 35.5 (28 -48) 34 (25- 44)

0.3

Regarding disease activity measured by DAS 28, 
mean ±SD was 4.69 ± 1.55. MHAQ median (IQR) was 
0.38 (0.125- 1) as shown in Table 2.

In our patients RF and ACCP were found to be high-
ly positive in (39.52%), (34.73%) respectively, while ra-
diological erosions were found in (41.92%) of the pa-
tients, details of laboratory and radiological findings 
are shown in Table 3.
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Variable Early diagnosis 
(<1 year) (n=78)

Late 
diagnosis
 (≥1 year)

 (n=89)

P value

Gender 
Number (%)
Male
Female

13 (16.67%)
65 (83.3%)

4 (4.5%) 
85 (95.5%)

0.01

Residence 
Number (%)
Urban
Rural

55 (70.5%)
23 (29.5%)

44 (49.4%)
45 (50.6%)

0.01

Occupation
Number (%)
Not working
Working

48 (61.5%)
30 (38.5%)

71 (79.8%)
18 (20.2%) 0.02

Education 
Number (%)
Illiterate or 
primary school
Middle or 
secondary 
school
University

19(24.4%)

25(32%)

34(43.6%)

43(48.3%)

20(22.5%)

26(29.2%)

0.02

Income 
Number (%)
Low
Middle to high

19 (24.4%)
59 (75.6%)

31 (34.8%)
57 (64%)

0.02

Specialty 
visited first 
Number (%)
Orthopedics 
Rheumatology 
Others 

50 (64.1%)
20 (25.6%)
8 (10.3%)

77 (86.5%)
2 (2.2%)

10 (11.2%)

<0.0001

DAS 28 Mean 
±SD 4.45 ± 1.54 4.89 ±1.54 0.06

Interpretation 
Number (%)
Remission
Low activity
Moderate 
activity
High activity

12(15.4%)
6 (7.7%)

34(43.6%)
26 (33.3%)

5 (5.6%) 
5 (5.6%)

41 (46.1%) 
38 (42.7%)

0.2

MHAQ
Median (IQR) 0.25 (0 0.75) 0.5 (0.25 1) 0.02

Interpretation 
Number (%)
Normal
Mild
Moderate
Severe

42(53.8%)
27(34.6%)

2(2.6%)
7(9%)

35(39.3%)
36(40.4%)
13(14.6%)

5(5.6%)

0.02

Clinical 
features
Number of 
joints affected
Range 
Median 

2 26
20 

2 34
22 

0.4

MSNumber (%) 61 (78.2%) 69 (77.5%) 0.9

Duration of 
MS
Median (IQR)

30 (10 60) 30 (10 60) 0.8

Variable Early diagnosis 
(<1 year) (n=78)

Late 
diagnosis
 (≥1 year)

 (n=89)

P value

Extra articular 
manifestations 
Number (%) 27 (34.6%) 47 (52.8%) 0.3

Comorbidities 
Number (%)
DM
CVS
Others 

6 (7.7%)
12(15.4%)
13(16.7%)

8(9%)
18(20.2%)
11(12.4%)

0.8
0.4
0.4

Imaging 
Number (%)
Erosions in X 
ray
Juxta articular 
osteopenia

29 (37.2%)
40(51.3%)

41(46.1%)
56 (62.9%)

0.2
0.1

Laboratory 
tests Median 
(IQR)
ESR 30 (20- 47) 36 (25- 55) 0.1

Hemoglobin 12.15 (11 -13) 11.9 
(10.8- 12.7) 0.2

WBCS 7.2 (5.7- 8.9) 6.6 (5.4 8.2) 0.3

Platelets 293.5(235- 357) 260 (228 -310) 0.04

RF Number 
(%)
Negative
Low titre
High titre

32(41%)
15(19.2%)
31(39.7%)

29(32.6%)
25(28.1%)
35(39.3%) 0.3

Anti CCP 
Number (%)
Not available
Negative
Low titre
High titre

6(7.7%)
32(41%)
14(18%)

26(33.3%)

3(3.4%)
39(43.8%)
15(16.8%)
32(36%)

0.7

Significant (P value<0.05), highly significant (P value<0.001)

DISCUSSION

The first 3 months after the onset of RA symptoms 
represents an important therapeutic window [7]. Early 
diagnosis and the initiation of therapy correlate with 
better outcomes, higher rates of remission, and re-
duced joint damage [11].The treatment of RA has been 
changed dramatically in the past two decades with the 
introduction of the b DMARDs that resulted in better 
prognosis of RA patients [12].

In the current study the median (IQR) lag in diagno-
sis of RA patients in our study was 12 months ranging 
from zero to 120 months, this was quit longer to the 
reported median (IQR) lag in diagnosis of 4.8 months 
(2.4–13) in the study by Luissi and colleuges, (13)

Older study from Egypt display longer delay in diag-
nosis (24.1 months), (14) similarly long delay was re-
ported in a study from United Arab Emirates (UAE) 
(30.2±16 months)(15).Another study done in UAE re-
ported a median delay of 11 months until RA patients 
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first initiated DMARD therapy (16). In Morocco, a study 
found a delay of 20 weeks before patients were re-
ferred to specialists for evaluation (17), while a study 
from Saudi Arabia showed that patients might not be 
diagnosed as a case of RA for up to 30 months after the 
onset of symptoms [15].

Although, shorter delays were found in Europe: 
3.17 months in Slovenia [18], 5.25 months in Belgium 
[19], and four months in Denmark [20].However, the 
situation was worse in African countries, in Nigeria, 
the mean time to presentation to a rheumatologist is 63 
months from first symptoms [21].A study done in Sen-
egal reported that, on average, the time from symptom 
onset to diagnosis was 54 months [22].

The above mentioned results may indicates that 
RA management in Middle East and Africa is subop-
timal, one of the explanation is that perception of 
RA in such region is a low priority compared with 
other more prevalent conditions leading to delayed 
diagnosis and treatment [23].Additionally lower re-
sources, deficiency of Rheumatologist in some hos-
pitals and lack of insurance in most African and 
some Middle East countries may be important con-
tributing factors in such delay.

Regarding specialty visited at the beginning of 
illness, our study revealed that the number of patients 
who visited orthopedic specialists was 127 (76.05%) 
while 22 patients (13.17%) visited rheumatology spe-
cialist. This is in line with study conducted by Hussain 
et al that revealed that orthopedic surgeon were the 
first consulted physician by 67% of patients [15]. Simi-
larly, Naeem and colleaguesreported that initial con-
sultation with rheumatologists was done by 12.7% of 
patients [24],while in a study done by Rosa and col-
leagues, the first health professional consulted was a 
family physician in 31%, internal medicine specialist in 
26%, a rheumatologist in 27%, and orthopedic surgeon 
in 15% of cases [25].

In our study, awareness of patients with rheumatol-
ogy specialty was reported by16.77% of patients while 
in study done byNaeem and colleagues, lack of aware-
ness was found in 50.5% of patients [23].   

 The positive significant correlation between de-
lay in diagnosis and MHAQ score in our study was-
similar toNaeem et al [24].but was not proven by, 
Rosa and colleagues [25].

In the current study significantly higher percent-
age of males was found in early diagnosis group.This 
may be explained by different help seeking behavior 
and subjective health complaints between men and 
women. In addition, it is known that women more 
frequently seek medical advice with benign non in-
flammatory rheumatic syndromes [26].Also early di-
agnosis group patients were significantly more high-
ly educated and employed compared to the late 
diagnosis group, in our opinion, highly educated pa-
tients are usually employed with better awareness of 
their health and medical specialties usually medical-
ly insured by their work, all the previously men-

tioned factors may facilitate early seeking for medi-
cal advice and early diagnosis. In concordance with 
our results, Saad and Alhajreported that delay of 20 
months was found with less educated and unem-
ployed patients [27]. Contradictory to our results, Cho 
and colleagues reported, no statistically significant 
difference regarding gender and level of education 
between early and late diagnosis groups [8].

In our study, higher percentage of radiological ero-
sions were detected in late diagnosis group, however 
the difference between both groups was not statistical-
ly significant, the association between delay in diagno-
sis greater than 12 months and higher radiological 
damage was reported by other authors [8,25].

Early diagnosis group showed statistically signifi-
cant lower functional disability score MHAQ, while 
DAS28 showed no statistically significant difference 
between both groups. In agreement with our results, 
Naeem and colleagues reported that patients having 
diagnostic delay of one year or less were found to have 
better functional outcome [24], while Cho and col-
leagues reported that DAS28 ESR and functional disa-
bility were not different between the both groups [8].

Though RA was first described in the 18th century, 
there is still marked delay in its diagnosis especially in 
the developing countries. It is our duty to spread more 
awareness among the patients, medical students and 
other medical specialists to lessen the time from the 
onset of symptoms to diagnosis and to ensure that RA 
patients receive the optimum management protocols 
so they can achieve an adequate disease control during 
their journey with RA.

CONCLUSION
Early diagnosis is still suboptimal in our cohort. Un-

employment, specialty visited first other than rheuma-
tology, female gender, rural residence, lower educa-
tional level were associated with the delay in diagnosis 
in RA patients. Patients with delayed diagnosis showed 
worse functional disability index in our cohort.

●	 It is vital for RA and AS patients to seek medical 
advice with rheumatologists as soon as possible 
following the onset of symptoms to allow the 
early introduction of treatment.

●	 It is crucial to increase awareness of population 
and medical practitioners of Rheumatic diseas-
es, and the impact of diagnostic delay on a pa-
tient’s life.

●	 Further studies including larger number of RA 
and AS patients may help us more, to study the 
extent and the impact of diagnostic delay of such 
diseases in Egyptian RA and AS patients.
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