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Abstract

Background: This study aimed to establish the profile and the evolution of an early Rheumatoid arthritis (RA)
cohort in the Moroccan population and also to search possible predictor factors of structural progression.

Methods: Patients with early RA (< 12 months) were enrolled in a 2-year follow-up study. Clinical, biological,
immunogenetic, and radiographical data were analyzed at study entry and at 24 months. Presence of radiographic
progression was retained when the total score was superior to the smallest detectable difference (SDD) calculated
to be 5.4 according the Sharp/van der Heijde (SVDH) method.

Results: Fifty one patients (88.8% women, mean age of 46.9 [ 24-72 ] ± 10.8 years, mean disease duration of
24 [ 6-48 ] ± 13.9 weeks) were enrolled in this study. 68.6% were illiterate and 19.6% reported at least one
comorbid condition. The mean delay in referral for specialist care was 140 [ 7-420 ] ± 43 days.
Thirteen patients (62.5%) were IgM or IgA RF positive. HLA-DRB1*01 and DRB1*04 alleles were present respectively
in 11.8% and 45.1% of patients.
At baseline, 35.3% patients were taking corticosteroids and 7.8% were under conventional DMARDs.
At 24 months, 77.2% received a median dose of 5 mg/day of prednisone. Methotrexate (MTX) was the most
frequently prescribed DMARD, being taken by 65.2% of patients. 13.6% of patients had stopped their DMARD
because of socioeconomic difficulties.
Comparison of clinical and biologic parameters between baseline and 24 months thereafter revealed a significant
global improvement of the disease status including morning stiffness, pain score, swollen joint count, DAS 28 and
HAQ scores, ESR and CRP.
Sixteen patients (34.8%) were in remission at 2 years versus no patients at baseline; P < 0.001.
Forteen patients (27.5%) had at least one erosion at baseline. Radiographic progression occurred in 33.3% of
patients and was associated in univariate analysis to swollen joint count (p = 0.03), total SVDH score (P = 0.04) and
joint space narrowing score (P = 0.03). No independent factors of radiographic progression were shown by logistic
regression.

Conclusions: These study reports, provided for the first time in Morocco, a developing African country, a large
amount of information concerning the profile and the course of early RA.
Patients who were receiving, for most of them, Methotrexate in monotherapy and low doses of corticosteroids,
showed an improvement of all clinic and biologic disease parameters. Moreover, DAS remission was obtained in
one third of patients and two thirds of the cohort had no radiographic progression at 2 years. No predictor factors
of radiographic progression were found out.
These results should be confirmed or not by a large unbiased RA cohort which will give more relevant information
about early RA characteristics and its course and will constitute a major keystone of its management.
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Background
Rheumatoid arthritis (RA) is the most common inflam-
matory chronic disease of the joints. It is characterized
by disease activity and bone destruction resulting in
joint destruction, functional impairment, and increased
mortality [1-3]. In Morocco, RA has a major socioeco-
nomic impact [4]. The low socioeconomic status of
many patients and the inadequate social welfare and
health insurance systems contribute to weight of this
burden [4].
Early recognition of RA and intervention appear to be

keys to optimal management of this chronic disabling
disease [5]. There is a lack of research on early RA in
Morocco. The purpose of this study is to establish the
profile and the course of an early RA cohort between
baseline and 2 years later. We would like also to deter-
mine in this prospective study if there are any possible
predictor factors of structural progression.

Methods
Patients
A cohort of consecutive adults patients with RA aged
between 18 and 70 years who suffered from the disease for
less than 1 year was recruited in this study between Janu-
ary 2005 and December 2006. RA patients were diagnosed
by rheumatologists with reference to the American Col-
lege of Rheumatology (ACR) classification criteria [6].
Patients were followed by their rheumatologist and
addressed for assessment as outpatients in El Ayachi hos-
pital (public structure and referral hospital of Rheumatol-
ogy in Morocco where hospitalizations and outpatient
clinics are accessible for patients originary from different
regions of our country) at baseline and 2 years thereafter.
The choice of treatment in this cohort according to the
protocol was left to the discretion of the treating physi-
cians. All patients agreed to enrollment in a 2-year follow-
up study and signed written informed consent. The study
was approved by the ethics review.

Patients’ features and disease characteristics
Patients’ features and disease characteristics were assessed
at baseline and 2 years after. Thus, the following para-
meters were collected at study entry: age, sex, educational
level, rural or urban provenance, adherence to a health
insurance system, comorbidity (other chronic diseases
requiring long-term medical care), disease duration,
patient’s assessment of pain (on a visual analog scale),
number of swollen and tender joints (both by 28 joint
count), extra-articular manifestations, functional status
evaluated by the Moroccan adapted version of Health
Assessment Questionnaire (HAQ) [7], erythrocyte sedi-
mentation rate (ESR), C reactive protein (CRP) level, IgM
or IgA rheumatoid factor (RF) positivity (20 IU/ml and

7 units/ml, respectively), Anti-citrullinated protein/peptide
antibodies (ACPA) positivity using second generation anti-
CCP assay (CCP2) of ELISA and HLA typing of class II
(-DR and 15 DQ) tested by ‘’Polymerase chain reaction
sequence specific primers’’ (PCR-SSP).
We assessed patient disease activity at baseline and 2

years thereafter using the 28 joint disease activity score
(DAS 28). Remission was defined by a DAS 28 score
< 2.6 [8].
At 24 months, the clinical assessment included num-

ber of swollen and tender joints (both by 28 joint count)
and also DAS 28, HAQ and pain scores. The laboratory
investigations included ESR and CRP dosages.
Concerning treatments, we recorded at baseline and at

24 months doses of oral corticosteroids and type of
DMARDs received by patients.
Radiographs of the hands and feet were obtained at

baseline and 2 years thereafter. Structural damage was
assessed by counting the number of erosions and grad-
ing the joint space narrowing (JSN) according to the
Sharp and van der Heijde method [9].
All radiographs were scored separately by two experi-

enced assessors, who were unaware of the clinical data of
the patients. The x ray pictures were read in their chrono-
logical sequence. Each observer performed every measure-
ment twice. Intra-observer reliability was evaluated by
linear regression between the outputs of the first and sec-
ond measurements, and intra-observer error was calcu-
lated as the absolute difference between measurements
[10]. Radiographic inter-observer agreement was (ICC) =
0.89 and intra-observer ICC varied between 0.93 and 0.92.
Those findings indicated good intra-observer and inter-
observer reliability and are in line with literature [11].
The smallest detectable difference (SDD), defined as that

number greater than the measurement error of progres-
sion, was determined using the metric 95% limits of agree-
ment method of Bland and Altman [10,12]. Using this
method, SDD was calculated to be 5.4. Thus, presence of
radiographic progression was retained when the total
score was superior to the SDD leading to a simple division
into radiological progression and no progression.

Statistics
Descriptive statistics of the patients and disease character-
istics were calculated. Student’s t test and the chi-squared
test were used as appropriate to compare the evolution of
clinic, biologic and radiographic parameters between out-
set and 24 months thereafter. Outcome variables were
dichotomized into qualitative variables: presence or
absence of radiologic progression, presence or absence of
remission.
Univariate analysis tested most of the clinical, biologic,

immunologic and genetic factors that were previously
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reported to be possibly related to structural progression
in RA.
Multivariate logistic regression analyses were also con-

ducted. A statistical significance level of P < 0.05 was used
in all statistical tests performed. Analyses were performed
using the SPSS program (version 13.0; SPSS Inc., Chicago,
IL, USA).

Results
Patients’ and disease’ features at baseline
Fifty one patients (45 women, 6 men) were enrolled in this
study. Six patients (1 patient died, 5 refused further fol-
low-up) were lost to follow-up at 2 years. Data on 45
patients were thus available for analysis 2 years after their
inclusion in the study.
Of all participants, 68.6% were illiterate and only 3.9%

had been to high school. Five patients (9.8%) adhered to a
health insurance system. Overall, 10 cases (19.6%)
reported at least one comorbid condition (arterial hyper-
tension (5.8%) hypercholesterolemia (3.9%), diabetes mel-
littus (5.8%) and hypothyroïditis (3.9%)).
At baseline, the mean age of patients and the mean dis-

ease duration were respectively 46.9 [24-72] ± 10.8 years
and 24 [6-48] ± 13.9 weeks. The mean delay in referral for
specialist care was 140 [7-420] ± 43 days. Thirteen patients
(62.5%) were IgM or IgA RF positive. Positivity of ACPA
was noted in 56.6% of patients.
HLA-DRB1*01 and DRB1*04 alleles were present

respectively in 11.8% and 45.1% of patients. At baseline,
DAS 28 and HAQ scores were respectively 6.9 [3.7- 9.9] ±
1.3 and 2.2 [0.7-3] ± 0.6.
At study entry, eighteen patients (35.3%) were already

taking corticosteroids and 4 patients (7.8%) were under
conventional DMARDs (Methotrexate (n = 1) and Metho-
trexate associated to Chloroquine (n = 3)).
At 24 months assessment, thirty four patients (77.2%)

received a low dose of prednisone with a median dosage of
5 mg/day. During the study, all patients were receiving
conventional DMARDs in monotherapy. Methotrexate
(MTX) was the most frequently prescribed DMARD,
being taken at a dose of 15 mg once a week by 65.2% of
patients and followed by Sulfasalazine and Chloroquine
(10.8% for each of them). At the 24 months assessment,
6 patients (13.6%) had stopped the DMARD for socioeco-
nomic difficulties. None of patients received combination
therapy or biologic agents.
Table 1 shows the patients’ and disease’ characteristics

at baseline.

Early RA evolution between baseline and at 24 months
Table 2 shows a comparison of clinical and biologic
parameters of the RA between inclusion and 24 months
later. These results revealed a significant global improve-
ment of the disease status including morning stiffness,

pain score, swollen joint count, DAS 28 and HAQ
scores, ESR and CRP.

Disease activity and remission
In RA patients, the mean DAS 28 decreased significantly
from an initial mean score of 6.9 [3.7-9.9] ± 1.3 in range
of high disease activity to 3.7 [0.5- 9.2] ± 1.9 into the
range of moderate disease activity; P < 0.001. Sixty
patients (34.8%) were in remission versus no patients at
baseline; P < 0.001.

Structural damage and radiological progression
Forteen patients (27.5%) had at least one erosion at
baseline. At 2 years, the median of total SVDH, ero-
sions, and joint space narrowing scores increased

Table 1 Patient and disease characteristics at baseline

Baseline variable Value

Sex, % women 88.2

Age, years 46.9 [24-72] ± 10.8

Provenance, % urban/rural 74.5/25.5

Education level

Analphabet, % 68.6

High level school, % 3.9

Comorbidity, % 18.6

Disease duration, weeks 24 [6-48] ± 13.9

Referral to specialist delay, days 140 [7-420] ± 100

Stiffness duration, mn 138 [15-360] ± 76

Extraarticular manifestations, % 1.8

ESR, mm/hour 57.2 [5-115] ± 25.8

CRP, mg/liter 26.8 [0-96] ± 22

RF positivity, % 62.5

Antibody positivity, % 7.8

ACPA positivity, % 56.6

HLA-DRB1*04, % 45.1

HLA-DRB1*01, % 11.8

Patient global assessment (0-10) 3.4 [0-8] ± 1.6

Physician global assessment (0-10) 6.2 [1-10] ± 1.7

Patient pain assessment (0-10) 6.6 [1-10] ± 1.8

Tender joint count (0-28) 20.4 [8-48] ± 10.1

Swollen joint count (0-28) 9.6 ± 6.5

HAQ (0-3) 2.2 [0.7-3] ± 0.6

Presence at least of one erosion, % 27.5

Total SVDH score 1 (0-5)*

Erosion score 0 (0-1)*

Joint space narrowing score 1 (0-3)*

Treatment received

Corticosteroids, % 35.3

DMARD, % 7.8

Values are presented as mean or percentage.

* Values are presented as median and quartiles.

RA: Rheumatoid Arthritis: RF: Rheumatoid Factor; HAQ: Health Assessment
Questionnaire; DAS 28: Disease Activity Score; ESR: erythrocyte sedimentation
rate; CRP: C-reactive protein; DMARDs: Disease-Modifying Anti-Rheumatic Drugs.
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respectively from 1(0-5) to 4(1-10); P < 0.001, from 0(0-
1) to 0(0-2); P < 0.001, and from 1(0-3) to 3(1-8) ); P <
0.001; (Table 3).
In this inception cohort of 45 patients with early RA,

33.3% showed progressive joint damage over 2 years
(their total score was superior to the SDD).
Table 4 shows a comparison of outset parameters

between the two groups according to the presence of
radiological progression at the 2 year- follow-up. In this
univariate analysis, radiological progression risk was sig-
nificantly associated with swollen joint count (P= 0.03),
total SVDH score (P = 0.04) and joint space narrowing
score (P = 0.03). No association was noted for any other
variables. Logistic regression showed that there were no
independent factors of radiographic progression.
Comparing clinical and biologic characteristics of pro-

gressor and non-progressor patients at the 24 months,
showed no significant (NS) differences in swollen joint
(2.8 vs 1.1; P: NS), tender joints (11.5 vs 6.5; P: NS),
ESR (31.2 vs 27.8; P: NS), HAQ (0.7 vs 0.6; P: NS), DAS
28(3.9 vs 3.6; P: NS), and patient pain assessment (3.1 vs
2.3; P: NS).

Discussion
This prospective study constitutes a real-life design and
provides, for the first time in Morocco and to our
knowledge in Africa, the profile of early RA in a devel-
oping African country. It shows also that there are no
predictor factors of radiographic progression after
2 years of follow-up.
The age onset of RA in Morocco has been reported in

a previous retrospective study to be lower than in

western countries [13]. In the same way, recent data on
the profile of patients with RA in 8 clinics in North
Africa (Morocco and Egypt) in the QUEST-RA (Quanti-
tative Standard Monitoring of Patients with RA) data-
base, shows that patients in North Africa are younger
than patients in other countries [14]. Then, our findings
of similarity of with RA age onset in western countries
should be taken with caution and may not be extended
to the Moroccan population.
The optimal approach to early RA management

requires early referral of patients with arthritis to specia-
lists and early diagnosis of the disease using mainly clini-
cal and serological investigations [15]. In our study
population, referral to specialists was delayed since it
took nearly 20 weeks. Therefore, more awareness of the
generalists is required to promote early referral to a spe-
cialist in order to guarantee the patient’s early diagnosis
and therapeutic intervention. This early diagnosis chal-
lenge remains greater for developing countries where RA
management is still not considered as a public health
priority even if it constitutes an enormous socioeconomic
burden [4,16].
ACPA has acquired for many years a great interest in

early RA diagnosis. It’s to be noted that our ACPA percen-
tage result was similar to that reported by Meyer and al in
their cohort [17]. Regarding the genetic concern, associa-
tion with Human Leukocyte Antigen (HLA)-DRB alleles,
implicated in the aetiopathogenesis of Rheumatoid Arthri-
tis (RA), is found to be different in various ethnic groups
[18]. In the Moroccan population, there is only one study
which focused on evaluating the distribution of class I and
class II HLA genes. In this controlled data, Atouf et al

Table 2 Comparison of clinical and biologic parameters of the early RA between baseline and 2 years

Parameters Baseline 2 years of follow-up P

Morning stiffness 120 (60-180)* 10(0-75)* < 0,001

Patient pain assessment 70 (50-80) * 20(0-50)* < 0,001

Swollen joint count 9 (4-14) * 0(0-2)* < 0,001

DAS 28 6,9 [3.7-9.9] ± 1.3 3,7 [0.5-9.2] ± 1.9 < 0,001

HAQ Score 2,2 (1.6-2.7) * 0,3(0-1,4)* < 0,001

ESR 57,2 [5-115] ± 25,8 28,6 [2-85] ± 23,5 < 0,001

CRP 24 (12-48) * 11,1 (2-12)* < 0,001

Values are presented as mean or percentage.

* Values are presented as median and quartiles.

Table 3 Comparison of structural damage between baseline and 2 years

Scores Median and inter quartiles
Baseline
N = 51

Median et inter quartiles
24 months
N = 45

p

Erosions 0(0-1) 0(0-2) < 0,001

Joint space narrowing 1(0-3) 3(1-8) < 0,001

Total SVDH 1(0-5) 4(1-10) < 0,001

N = patients’ number
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suggest that DRB1*04 predisposes to RA in the Moroccan
population [19].
At the 2 year assessment, 6 patients (13.6%) have

stopped the DMARD due to socioeconomic difficulties.
Our finding highlights once more another frequent pro-
blem in developing countries inherent to socioeconomic
difficulties encountered in chronic diseases management
[16]. Rkain et al reported that 62% of Moroccan patients
with established RA reported bad observance to treat-
ments because of financial difficulties [4]. In the same way,
an earlier data on therapeutic maintenance of MTX in RA
reported that 14% of Moroccan patients stopped MTX for
socioeconomic reasons [20].
The significant improvement of the disease status

including clinical and biologic parameters is in concor-
dance with the literature findings [21,22].
Practically a third of patients were in remission after this

period whereas there were no patients at baseline. Remis-
sion rates range from 3% to 68% [23] in RA studies
depending on selection of remission criteria, patient selec-
tion, duration of the follow-up period, and therapies.
Our study has provided large information on structural

progression. Forty patients (27.5%) had at least one ero-
sion at baseline. Previous studies have widely demon-
strated that joint damage in RA occurs early in the
disease process [24]. Patients with duration of symptoms
less than 3 months may have already evidence of destruc-
tion [25]. In the ESPOIR cohort, 20% of 813 patients with
mean disease duration of 107 days had hand or foot ero-
sions [26].
Two thirds of our patients did not show any signifi-

cant radiographic progression after 2 years of follow-up.

Comparison of this result with literature is difficult
because of the differences in the study design, patients
and disease features.
Both nonprogressor and progressor patients showed sig-

nificant improvement of clinical and biologic baseline
parameters. Those findings are in line with previous data
showing that radiological progression occurs despite a
clinically and biologically acceptable disease control
[27,28].
Traditional therapy with a single DMARD is often insuf-

ficient to prevent a poor long-term outcome of rheuma-
toid arthritis (RA) [29]. Trials in RA patients have shown
that treatment with combination therapy and/or biologic
agents is more effective in preventing radiographic joint
damage than MTX as monotheray [29-31]. Our progressor
patients would probably benefit strongly from DMARD
combinations or biologic agents.
Many predictor factors of structural progression were

reported in literature [32-35]. According to most of the
published reports, long-term progression of joint damage
was best predicted at baseline by the presence of IgM or
IgA rheumatoid factor, high ESR or CRP level, number of
swollen joints, presence of anti-CCP antibodies, HLA-
DRB1*0401 and 0404 genes, HAQ and early radiographic
erosions. In our study, univariate analysis has initially
shown that the radiographic progression was significantly
associated with three baseline factors: swollen joint
count, total SVDH and Joint space narrowing scores.
However, none of those factors have been retained as
being independent factors of radiologic progression after
multiple logistic regression. This observed lack of asso-
ciation between radiographic progression and different
factors shown in literature could be due to a lack of
power.
Many limitations should be recognized in our study.

First, we recognize that choosing the ACR 1987 classifi-
cation criteria for RA to recruit patients may be criti-
cized and could be a bias recruitment, possibly
misjudging the baseline structural damage. But at our
study onset, a few years ago, Early arthritis was “ill-
defined": in some studies a disease duration of up to
three years was accepted, whereas other protocols
required a much shorter maximum duration of symp-
toms [36]. In addition, because of technical and financial
considerations, we have not included in the design study
regular assessment throughout the 2 years of follow-up.
Thus, we were unable to calculate the score of radio-
graphic progression. Finally, we should perhaps have
included in database more details on socioeconomic
conditions to analyze their possible contribution to the
course of the disease in our context.
More than a research subject, this study gave us as

clinicians the opportunity to find out the early RA pro-
file in the Moroccan context.

Table 4 Determinant factors of structural progression by
univariate analysis

Items at baseline Radiologic Progression

OR IC 95% P

Age 0.9 (0.92-1.03) 0.4

Sex 0.7 (0.10-4.86) 0.7

Delay in referral to specialist 1 (0.99-1.00) 0.7

Morning stiffness 1 (0.9-1) 0.1

Swollen joint count (0-28) 1.1 (1-1.3) 0.03

DAS 28 1.4 (0.8-2.5) 0.2

HAQ 2.6 (0.8-8.5) 0.1

RF positivity 1.2 (0.3-4.4) 0.8

ESR 1 (0.9-1) 0.1

CRP 1 (0.9-1) 0.3

ACPA 1.7 (0.4-6.3) 0.4

HLA-DRB1*04 1 (0.5-5.7) 0.4

HLA-DRB1*01 2.2 (0.4-12.3) 0.4

Total SVDH score 1.3 (1-1.7) 0.03

Joint space narrowing score 1.4 (1.1-1.9) 0.04

Erosions score 1.8 (0.7-2.7) 0.4
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Conclusion
This study reports, for the first time in Morocco, a devel-
oping African country, a large amount of information
concerning the profile and the course of early RA.
Patients, receiving, for most of them, Methotrexate in

monotherapy and low doses of corticosteroids, showed an
improvement of all clinical and biological disease para-
meters. Moreover, remission was obtained in one third of
patients and two thirds of the cohort had no radiographic
progression at 2 years. No predictor factors of radio-
graphic progression were found out probably in relation
with the small number of patients.
The findings of this study also highlight the difficulties

of early RA in developing countries. The delay in referral
to specialists and interruption of DMARD due to financial
difficulties are the most important problems encountered
in our context.
The small size of our sample and the absence of regular

monitoring of clinical, biological and radiographical para-
meters during the course of the disease are the most
important limitations of our study.
The best way to investigate the course of early RA in

the Moroccan population would be through a prospective
longitudinal study, following an unbiased cohort of
patients with early RA with regular clinical, biological
and radiographical assessments for many years. Such
multicentric inception cohort of early arthritis with a lar-
ger sample will give more precious informations about
early RA characteristics and course and will constitute a
major keystone in the management of this disabling dis-
ease in our country. Such a prospective study is already
ongoing in Morocco.

Acknowledgements
This study was supported by the Hassan II Academy of Sciences and
Technology of Morocco, the Ibn Sina Universitary hospital and research
partnerships between CNRST-INSERM.
We would like also to thank:

- Pr. A Saraux, and Dr. Valerie Devauchelle (Rheumatology Unit, la Cavale
Blanche Hospital, Teaching Hospital, Brest Cedex, France) for their
participation in radiographic entrainment for the 2 readers (Dr B
Benchekroun and Dr L Benbrahim).
- Pr B Combe and Mrs N Rincheval (Immuno-Rhumatology, Lapeyronie
Hospital, Montpellier I University, France) for their precious comments on
the study design and databaseline work.
Funding received for this study
This study has received funding from research partnerships between CNRST
and INSERM. The funding consisted on mobility costs between Paris and
Rabat and stay costs for three

Author details
1Rheumatology department, Mohamed Vth University Souissi, El Ayachi
hospital, Salé, Ibn Sina University hospital, Rabat, Morocco. 2Blood transfusion
and hemovigilance department, laboratory of immunology, Mohamed Vth
University Souissi, Ibn Sina Universitary Hospital, Rabat, Morocco. 3Laboratory
of Biostatistics, Clinical and Epidemiological Research, Faculty of Medicine
and Pharmacy, Mohamed Vth University Souissi, Rabat, Morocco.

4Rheumatology B department, René Descartes University, UPRES-EA 4058,
Cochin Hospital, Paris, France.

Authors’ contributions
KB, NHH and MD conceived the study and supervised its design and
execution. FB, BB, AB and LB were involved in sample collection. HR, RA, BB
and LB and did data management and statistical analyses. OA and ME
carried out HLA typing. HR wrote the paper with input from all investigators.
All authors were involved in drafting manuscript and revising it for critically
important content. All authors have read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 18 November 2010 Accepted: 23 November 2011
Published: 23 November 2011

References
1. Pincus T, Callahan LF: What is the natural history of rheumatoid arthritis?

Rheum Dis Clin North Am 1993, 19:123-151.
2. Scott DL, Symmons DP, Coulton BL, Popert AJ: Long-term outcome of

treating rheumatoid arthritis: results after 20 years. Lancet 1987,
1:1108-1111.

3. Wolfe F, Mitchell DM, Sibley JT, Fries JF, Bloch DA, Williams CA, Spitz PW,
Haga M, Kleinheksel SM, Cathey MA: The mortality of rheumatoid arthritis.
Arthritis Rheum 1994, 37:481-494.

4. Rkain H, Allali F, Jroundi I, Hajjaj-Hassouni N: Socioeconomic impact of
rheumatoid arthritis in Morocco. Joint Bone Spine 2006, 73:278-283.

5. Emery P, Breedveld FC, Dougados M, Kalden JR, Schiff MH, Smolen JS: Early
referral recommendation for newly diagnosed rheumatoid arthritis:
evidence-based development of a clinical guide. Ann Rheum Dis 2002,
61:290-7.

6. Arnett FC, Edworthy SM, Block DA, McShane DJ, Fries JF, Cooper NS: The
American Rheumatism Association 1987 revised criteria for the
classification of rheumatoid arthritis. Arthritis Rheum 1988, 31:315-24.

7. Abourazzak FE, Benbouazza K, Amine B, Bahiri R, Lazrak N, Bzami F, Jroundi I,
Abouqal R, Guillemin F, Hajjaj-Hassouni N: Psychometric evaluation of a
Moroccan version of health assessment questionnaire for use in Moroccan
patients with rheumatoid arthritis. Rheumatol Int 2008, 28:1197-203.

8. Prevoo ML, van’t Hof MA, Kuper HH, van Leeuwen MA, van de Putte LB,
van Riel PL: Modified disease activity scores that include twenty-eight-
joint counts. Development and validation in a prospective longitudinal
study of patients with rheumatoid arthritis. Arthritis Rheum 1995, 38:44-8.

9. Van der Heijde D: How to read radiographs according to the Sharp/van
der Heijde method. J Rheumatol 1999, 26:743-745.

10. Bland J, Altman D: Statistical methods for assessing agreement between
two methods of clinical measurement. Lancet 1986, 1:307-10.

11. Van der Heijde D, Dankert T, Nieman F, Rau R, Boers M: Reliability and
sensitivity to change of a simplification of the Sharp/van der Heijde
radiological assessment in rheumatoid arthritis. Rheumatology (Oxford)
1999, 38:941-947.

12. Lassere M, Boers M, Van der Heijde D, Boonen A, Edmonds J, Saudan A,
Verhoeven AC: Smallest detectable difference in radiological progression.
J Rheumatol 1999, 26:731-9.

13. Hajjaj-Hassouni N, Hassouni F, Guedira N, Lazrak N: La polyarthrite
rhumatoïde au Maroc à propos de 444 cas. Sem Hop Paris 1994, 70:12-20.

14. Badsha H, Fathi NA, Hamoud H, Hajjaj-Hassouni N, Abda E, Ebraheam Z,
Sobhy M, Benbouazza K, Fahmy A, Allali F, Magdy M, Bahiri R, Aly H,
Amine B, Saeid H, Nagm A, Mofti A, Sokka T: Profile of patients with
rheumatoid arthritis in rarely-reported locations: North Africa. Clin Exp
Rheumatol, Abstract 1339: the American College of Rheumatology 2009
Annual Scientific Meeting, Philadelphia October 16-21 .

15. Combe B, Landewe R, Lukas C, Bolosiu HD, Breedveld F, Dougados M,
Emery P, Ferraccioli G, Hazes JM, Klareskog L, Machold K, Martin-Mola E,
Nielsen H, Silman A, Smolen J, Yazici H: EULAR evidence
recommendations for the management of early arthritis. Report of a
task force of the European Standing Committee for International Clinical
Studies Including Therapeutics. Ann Rheum Dis 2007, 66:34-45.

16. Mody GM, Cardiel MH: Challenges in the management of rheumatoid
arthritis in developing countries. Best Pract Res Clin Rheumatol 2008,
22:621-641.

Benbouazza et al. BMC Musculoskeletal Disorders 2011, 12:266
http://www.biomedcentral.com/1471-2474/12/266

Page 6 of 7

http://www.ncbi.nlm.nih.gov/pubmed/8356248?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2883443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2883443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8147925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16376598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16376598?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11874828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11874828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11874828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3358796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3358796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3358796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18535829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18535829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18535829?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7818570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7818570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7818570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10090194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10090194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2868172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2868172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10090192?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16396980?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16396980?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16396980?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16396980?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18783741?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18783741?dopt=Abstract


17. Meyer O, Labarre C, Dougados M, Goupille P, Cantagrel A, Dubois A,
Nicaise-Roland P, Sibilia J, Combe B: Anticitrullinated protein/peptide
antibody assays in early rheumatoid arthritis for predicting five year
radiographic damage. Ann Rheum Dis 2003, 62:120-126.

18. Silman AJ, Hochberg MC: Rheumatoid arthritis. In Epidemiology of the
Rheumatic Diseases. Edited by: Silman AJ, Hochberg MC. Oxford: Oxford
University Press; 2001:31-71.

19. Atouf O, Benbouazza K, Brick C, Bzami F, Bennani N, Amine B, Hajjaj-
Hassouni N, M Essakali M: HLA polymorphism and early rheumatoid
arthritis in the Moroccan population. Joint Bone Spine 2008, 75:554-558.

20. Tahiri L, Allali F, Jroundi I, Abouqal R, Hajjaj-Hassouni N: Therapeutic
maintenance level of methotrexate in rheumatoid arthritis. Sante 2006,
16(3):167-72.

21. Lindqvist E, Saxne T, Geborek P, Eberhardt K: Ten year outcome in a
cohort of patients with early rheumatoid arthritis: health status, disease
process, and damage. Ann Rheum Dis 2002, 61:1055-1059.

22. Rantalaiho V, Korpela M, Hannonen P, Kautiainen H, Järvenpää S, Leirisalo-
Repo M, Hakala M, Puolakka K, Julkunen H, Luosujärvi R, Möttönen T, FIN-
RACo Trial Group: The good initial response to therapy with a
combination of traditional disease-modifying antirheumatic drugs is
sustained over time: the eleven-year results of the Finnish rheumatoid
arthritis combination therapy trial. Arthritis Rheum 2009, 60:1222-1231.

23. Mäkinen H, Hannonen P, Sokka T: Definitions of remission for rheumatoid
arthritis and review of selected clinical cohorts and randomized clinical
trials for the rate of remission. Clin Exp Rheumatol 2006, 24:S-22-28.

24. Van der Heijde DM, van Leeuwen MA, van Riel PL, van de Putte LB:
Radiographic progression on radiographs of hands and feet during the
first 3 years of rheumatoid arthritis measured according to Sharp’s
method (van der Heijde modification). J Rheumatol 1995, 22:1792-1796.

25. Nell VP, Machold KP, Eberl G, Stamm TA, Uffmann M, Smolen JS: Benefit of
very early referral and very early therapy with disease-modifying
antirheumatic drugs in patients with early rheumatoid arthritis.
Rheumatology (Oxford) 2004, 43:906-914.

26. Combe B, Benessiano J, Berenbaum F, Cantagrel A, Daurès JP, Dougados M,
Fardellone P, Fautrel B, Flipo RM, Goupille P, Guillemin F, Le Loet X,
Logeart I, Mariette X, Meyer O, Ravaud P, Rincheval N, Saraux A,
Schaeverbeke T, Sibilia J: The ESPOIR cohort: a ten-year follow-up of early
arthritis in France: methodology and baseline characteristics of the 813
included patients. Joint Bone Spine 2007, 74:440-445.

27. Molenaar ET, Voskuyl AE, Dinant HJ, Bezemer PD, Boers M, Dijkmans BA:
Progression of radiologic damage in patients with rheumatoid arthritis
in clinical remission. Arthritis Rheum 2004, 50:36-42.

28. Cohen G, Gossec L, Dougados M, Cantagrel A, Goupille P, Daures JP,
Rincheval N, Combe B: Radiological damage in patients with rheumatoid
arthritis on sustained remission. Ann Rheum Dis 2007, 66:358-263.

29. Gibofsky A: Combination therapy for rheumatoid arthritis in the era of
biologicals. HSS J 2006, 2:30-41.

30. Landewé RB, Boers M, Verhoeven AC, Westhovens R, van de Laar MA,
Markusse HM, Van Denderen JC, Westedt ML, Peeters AJ, Dijkmans BA,
Jacobs P, Boonen A, Van der Heijde DM, Van der Linden S: COBRA
combination therapy in patients with early rheumatoid arthritis: long-
term structural benefits of a brief intervention. Arthritis Rheum 2002,
46:347-356.

31. Keystone E: Recent concepts in the inhibition of radiographic
progression with biologics. Curr Opin Rheumatol 2009, 21(3):231-237.

32. Combe B, Dougados M, Goupille P, Cantagrel A, Eliaou JF, Sibilia J, Meyer O,
Sany J, Daure`s JP, Dubois A: Radiographic Prognostic Factors for Damage
in Early Rheumatoid Arthritis. A Multiparameter Prospective Study. Arthritis
Rheum 2001, 44:1736-1743.

33. Jansen LM, van der Horst-Bruinsma IE, van Schaardenburg D, Bezemer PD,
Dijkmans BA: Predictors of radiographic joint damage in patients with
early rheumatoid arthritis. Ann Rheum Dis 2001, 60:924-927.

34. Bukhari M, Lunt M, Harrison BJ, Scott DG, Symmons DP, Silman AJ:
Rheumatoid factor is the major predictor of increasing severity of
radiographic erosions in rheumatoid arthritis: results from the Norfolk
Arthritis Register Study, a large inception cohort. Arthritis Rheum 2002,
46:906-912.

35. Ronnelid J, Wick MC, Lampa J, Lindblad S, Nordmark B, Klareskog L, van
Vollenhoven RF: Longitudinal analysis of citrullinated protein/peptide
antibodies (anti-CP) during 5 year follow up in early rheumatoid

arthritis: anti-CP status predicts worse disease activity and greater
radiological progression. Ann Rheum Dis 2005, 64:1744-1749.

36. Aletaha D, Eberl G, Nell VP, Machold KP, Smolen JS: Attitudes to early
rheumatoid arthritis: changing patterns. Results of a survey. Ann Rheum Dis
2004, 63:1269-1275.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2474/12/266/prepub

doi:10.1186/1471-2474-12-266
Cite this article as: Benbouazza et al.: Profile and course of early
rheumatoid arthritis in Morocco: a two-year follow-up study. BMC
Musculoskeletal Disorders 2011 12:266.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Benbouazza et al. BMC Musculoskeletal Disorders 2011, 12:266
http://www.biomedcentral.com/1471-2474/12/266

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/12525380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12525380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12525380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18801688?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18801688?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17284392?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17284392?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12429534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12429534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12429534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19404945?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19404945?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19404945?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19404945?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8523365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8523365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8523365?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17905631?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17905631?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17905631?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14730597?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14730597?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16935911?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16935911?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18751844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18751844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11840436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11840436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11840436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19365267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19365267?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11557647?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11557647?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11953966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11953966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11953966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15843452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15843452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15843452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15843452?dopt=Abstract
http://www.biomedcentral.com/1471-2474/12/266/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Patients’ features and disease characteristics
	Statistics

	Results
	Patients’ and disease’ features at baseline
	Early RA evolution between baseline and at 24 months
	Disease activity and remission
	Structural damage and radiological progression

	Discussion
	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

