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Abstract

Objective: To identify the socio-
demographic, clinical and health care
factors that influence deterioration to
Disease Modifying Antirheumatic Drugs
(DMARDS) in patients with Rheumatoid
Arthritis (RA).

Methods: We conducted a prospective
cohort study on RA patients diagnosed
according to the ACR (1987) or ACR/
EULAR criteria (2010). These patients
were followed up in four rheumatology
clinics in three counties in Kenya. A
pre-coded questionnaire was used to
capture socio-demographic and clinical
characteristics of the patients. Baseline
data was collected at the time of
recruitment into the study. Patients were
then followed up while on treatment
with DMARDS and only those who had
complete data at 3 months were included
in the study analysis. The study outcome
was defined using Disease Activity Score
28 (DAS-28) as either remission or Low
Disease Activity (LDA) at 3 months
follow-up. The Adherence in Chronic
Disease Scale (ACDS) was used to assess
the implementation of the treatment plan.
Data analysis was carried out using Prism7
and SPSS version 25, p value of < 0.05
was considered statistically significant.

Results: Of the 206 patients included,
the mean age was 51.2 + 15.1 years with
female predominance (91.3%). Majority
(83.5%) had post primary education,
only 35.9% had formal professional
employment and 3% had medical
insurance. At recruitment, nearly half
of the included patients (47.6%) had an
overall health assessment questionnaire
disability index (HAQ-DI) score of > 2.5,
indicating moderate to severe disability.
The majority of patients had elevated
baseline  Erythrocyte  Sedimentation
Rate (ESR) and C-Reactive Protein
(CRP). Most (90.3%) of the patients
had a positive Rheumatoid Factor (RF)
test at recruitment, and 58.5% of patient
had a positive anti-Cyclic Citrullinated
Peptide (Anti-CCP) test. Twelve percent,
62%, 10% and 16% of the patients
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had High Disease Activity (HDA),
Moderate Disease Activity (MDA), Low
Disease Activity (LDA) and remission
respectively. Majority (94.2%) of patients
were on Non-Steroidal Anti-Inflammatory
Drugs (NSAIDs), 80.6% were on
Conventional Disease Modifying Anti-
Rheumatic Drugs (CsDMARDs) and 55%
on systemic corticosteroids. The mean
duration of follow-up was 4.6 months.
During the follow-up, 37.9% found the
system to be acceptable and 63.6% found
the system to be problematic. Majority of
the patients reported to have been adherent
to therapy (7.8% were high adherence:
87% were moderate adherence). A total
of 52 (27.7%) patients deteriorated (had
severe disease activity at follow up). A
high baseline of DAS-28 score (OR =
4.4,95% CI12.67-7.57, P<0.001) and non-
adherence (OR=30.4,95% CI14.82-191.66,
p<0.001) were identified as independent
predictors of deterioration.

Conclusion: High baseline of DAS-28 and
non-adherence are independent predictors
of disease deterioration in patients with
RA.

Key words: Rheumatoid arthritis,
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activity, Kenya

Introduction

Rheumatoid Arthritis (RA) is a chronic
autoimmune inflammatory  disease
characterized by persistent synovitis and
joint destruction. The treatment of RA is
based on Disease Modifying Antirheumatic
Drugs (DMARDS) where methotrexate is
the preferred initial DMARDS for RAL
The main objectives of this treatment
are to reduce disease activity, prevent
joint deformities, impaired function and
disability. There are multiple treatments
for RA: (csDMARDS, Janus Kinase
inhibitors (JAKi), biological DMARDS
(bDMARDS), and anti-CTLA-4)*>.
The first choice of treatment of RA is a
(csDMARDs) such as methotrexate®.
According to National Institute for Health
and Care Excellence (NICE), patients who
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do not respond to csDMARDs are eligible for biologic or
targeted therapies. Three classes of biological DMARDs
(bDMARDs) are available the most commonly prescribed
being tumour necrosis factor o inhibitors (anti-TNF)
therapy®. All these treatments are available in Kenya.
Despite this wealth of pharmacological agents available
for treatment of RA, a significant minority of patients still
have an inadequate response-leading to irreversible joint
damage due to uncontrolled inflammation. We sought to
identify the socio-demographic, clinical and healthcare
factors that influence the deterioration to DMARDs in
RA patients.

Materials and methods

This study was undertaken at four rheumatology clinics
across Kenya: Kenyatta National Teaching and Referral
Hospital (KNH) and Mater Hospital (MH) in Nairobi;
Mombasa Hospital (MsaH) in Mombasa and Aga
Khan University Hospital (AKUH) in Kisumu. The
Rheumatology clinic at the KNH was the main study site.
KNH is a hospital located in the capital city of Nairobi
which has a capacity of 2,200-beds and serving clientele
referred from all over Kenya. The other three hospitals
(MH, MsaH and AKUH-Kisumu) have relatively smaller
rheumatology clinics and were included to augment the
main site and to increase sampling frame. This was a
multi-center prospective cohort study conducted between
June 2021 through to December 2022.

We included all RA patients diagnosed according
to the ACR 1987 or ACR/EULAR 2010 classification
criteria. The following treatment modalities were
employed  non-steroidal  analgesics = (NSAIDS),
conventional ~ Disease-Modifying  Anti-Rheumatic
Drugs (csDMARDS), biologic Disease Modifying Anti-
Rheumatic Drugs (b(DMARDS), Janus Kinase inhibitors
(JAKi) and corticosteroids. The patients were aged 18
years and above, who consented to the study, who were
commenced on a therapy that remained constant for at
least 3 months. We excluded severely ill patients who
were unable to participate in the study at the time of data
collection.

Prior to implementing the study, we obtained ethical
clearance from KNH-UON Ethics, National Commission
for Science, Technology, and Innovation (NACOSTI)
and Research Committee. We also had clearance from
the four clinical sites to access patient records. Informed
consent was sought from the patients prior to participation.
This form included a brief overview of the study and the
researcher’s contact information for further questions or
clarifications. Respondents in the study were informed
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of their privacy and confidentiality throughout the
study. Anonymity was maintained especially in the data
presentation by coding of information instead of using
of patients’ identities. The data was securely stored in
a password-protected computer folder. The investigator
honored exclusive rights, charters, in addition to all
forms of intellectual property. Additionally, the lead
investigator did not accept the use of unverified data,
methods, or results without prior authorization and
cited all sources of information to avoid plagiarism. We
used questionnaires to capture patient information. The
questions were written according to Sekaran for which
respondents recorded their answers within strictly defined
alternatives®. The questionnaire contained both structured
and unstructured questions designed to obtain valuable
information about the patients. Every element in the
questionnaire was adapted to address a precise objective,
a research question or a hypothetical estimate of the
required knowledge. Questionnaires were administered
through face-to-face interviews by a trained medical
officer. The same medical officer collected data in all
the study sites. Adequate measures were put in place that
mitigated the spread of COVID-19 infection by using
appropriate clothing and maintaining a recommended
social distancing in the community. The researcher
ensured that a friendly atmosphere of trust and confidence
was created to enable the respondents to discuss freely.
The questionnaire contained sociodemographic and
environmental characteristics, clinical characteristics,
laboratory  parameters and functional disability
assessed using the Health Assessment Questionnaire
Disability Index [HAQ-DI]). Adherence to treatment
was assessed using the Adherence in Chronic Diseases
Scale (ACDS) tool, which has been widely validated for
use in adult patients on treatment for chronic diseases.
The tool contains 7 questions: 1-5 are based on patient
characteristics to treatment taking behavior; questions
6 and 7 show the doctor-patient connection that impair
adherence. Each question is scored on a scale of 0 (never)
to 4 (always) points. A total score of >26 points indicates
high adherence to treatment, while scores 21-26 and <21
points are moderate and low respectively’.

Results

Two hundred and six RA patients were included in
our study. In the first step, we analyzed the association
between the sociodemographic data (Table 1), clinical
parameters and health care related factors, and the
response to DMARD therapy in RA patients.
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Table 1: Sociodemographic characteristics

Characteristic Total
Age (years; mean, SD) At diagnosis of RA 433+ 144
At enrollment into the study 51.2+15.1
Sex (n, %) Female 188 (91.3%)
Male 18 (8.7%)
Age groups (years) (n, %) <40 47 (22.8%)
40-49 46 (22.3%)
50-59 43 (20.9%)
>60 70 (34%)
County (n, %) Nairobi 187 (90.8%)
Mombasa 9 (4.4%)
Kisumu 10 (4.9%)
Education level (n, %) None 8(3.9%)
Primary level 26(12.6%)

Housing (n, %)

Payment for healthcare (n, %)

Occupation (n, %)

Income in Kenya Shillings (Kshs.)* (n, %)

Secondary level
Tertiary level
Renting

Owning

Living without paying
Government funding
Private insurance
Self-pay

Family support
Unemployed
Student

Housewife
Businessperson

Farmer

Professional employment

<5,000
5,000-19,999
20,000-49,999
50,000-99,999
100,000-149,999

49 (23.8%)
123 (59.7%)
137 (66.5%)
65 (31.6%)
4 (1.9%)
3 (1.5%)
3 (1.5%)
196 (95.1%)
4 (1.9%)
19 (9.2%)
6 (2.9%)
47 (22.8%)
43 (20.9%)
17 (8.3%)
74 (35.9%)
71 (34.5%)
15 (7.3%)
21 (10.2%)
65 (31.6%)
27 (13.1%)

>150,000 7 (3.4%)
Smoking (n, %) Yes 8 (3.9%)
No 198 (96.1%)
* 1 US$ = Kshs. 140
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Clinical characteristics

The mean HAQ-DI was 2.5+0.9 indicating moderate
to severe disability. Nearly half (47%) of the included
patients had a score > 2.5. Three patients (1.5%) had
retroviral disease at enrolment. The mean Erythrocyte
Sedimentation Rate (ESR) and C-Reactive Protein
(CRP) levels were 36.5+23.6 and 14.5+24.2 respectively,
with majority of patients presenting with elevated levels
(n=128, 62.1% and n=151, 73.3% respectively). Most of
the patients had a positive Rheumatoid Factor (RF) test at

recruitment (n=186 patients, 90.3%), while 113 (58.5%)
patients had a positive anti-cyclic citrullinated peptide
(Anti-CCP) test. At recruitment, the mean DAS28 score
was 4.0£1.5. Majority (61.7%) had moderate disease
(MDA) activity. A majority were on Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs) (94.2%), and 55%
had systemic corticosteroids. All were on a DMARD as
follows csDMARDs (80.6%) and bDMARDs (11.7%).
The most common csDMARD was leflunomide (48.1%)
and bDMARDS was tocilizumab (7.3%) (Table 2).

Table 2: DAS28 score and drug therapies at recruitment stage

Remission (DAS28 score <2.6) 33 (16%)
Low disease activity (DAS28 score 2.6-3.2) 20 (9.7%)
Moderate disease activity (DAS28 score 3.3-5.1) 127 (61.7%)
High disease activity (DAS28 score >5.1) 26 (12.6%)
Drugs NSAIDs 194 (94.2%)
Steroids 113 (54.9%)
Conventional synthetic DMARDs (csDMARDs) 166 (80.6%)
Biological DMARDs (bDMARDs) 24 (11.7%)
bDMARDs Tocilizumab 15 (7.3%)
Infliximab 3 (1.5%)
Rituximab 4 (1.9%)
Golimumab 2 (1%)
Adalimumab 2 (1%)
Etanercept 1 (0.5%)
csDMARDs Leflunomide 99 (48.1%)
Hydroxychloroquine 95 (46.1%)
Methotrexate 75 (36.4%)
Sulphasalazine 25 (12.1%)

Clinical characteristics and laboratory at follow-

up

The mean duration of follow-up was 140+£61 days (4.6
months). At follow up compared with baseline, there

was a significant reduction in the proportion of patients
with elevated ESR and CRP and those with moderate/

severe disability (47.6% vs 42.2%, p<0.001). and a slight

Table 3: Clinical and laboratory characteristics of patients at follow up

reduction in the mean DAS28 score (4.0£1.5 vs 3.9+1.2,
p=0.502) (Table 3).

Variable Baseline Follow-up P-value

ESR Normal 78 (37.9%) 89 (43.2%) p<0.001
Elevated 128 (62.1%) 117 (56.8%)

CRP Normal 55 (26.7%) 129 (64.5%) p=0.002
Elevated 151 (73.3%) 71 (35.5%)

HAQ-DI score No disability 108 (52.4%) 119 (57.8%) p<0.001
Disability 98 (47.6%) 87 (42.2%)

DAS-28 severity Remission/LDA 53 (25.7%) 64 (31.1%) p<0.001
MDA/HDA 153 (74.3%) 142 (68.9%)

Legend: ESR- Erythrocyte sedimentation rate; CRP- C reactive protein; LDA-Low disease activity; MDA-
Moderate disease activity; HAD- High disease activity; DAS-28- Disease activity severity 28 score; HAQ-DI-

Health assessment questionnaire disability index
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The trajectory of disease activity is shown in Figure around 24.8% demonstrated improvement by shifting to
1, illustrates the trajectory at which disease progression a less severe disease category, while 27.7% deteriorated
developed from the time of drug initiation. Overall, into a more severe disease category.
47.6% remained in the same disease severity category,

Figure 1: Trajectory of disease severity for included patients

I< eline: Remission (n = 33, 16%) FANEOpC FE (=<2, T)

Follow-up: LDA (n = 37, 18%)

Follow-up: MDA (n = 104, 50%)

—

Legend: LDA- Low disease activity; MDA- Moderate disease activity; HAD- High disease activity

Adherence

Majority of the patients were adherent to therapy (Figure 2).

Figure 2: Patient adherence

5.30% 7.80%

] High adherence

. Moderate adherence

. Low adherence

Characteristics of patients with clinical (had more severe disease at follow-up), whereas 98
deterioration at follow-up (47.6%) patients remained stable and within the same
severity category and 51 (24.8%) patients demonstrated
improvement. Comparison of sociodemographic features
shown in (Table 1) between patients who deteriorated

This was an exploratory analysis to determine factors
associated to clinical deterioration at 3-months follow-up.
Fifty-seven patients (27.7%) had clinically deteriorated
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vs. those who improved/remained within same disease =~ have elevated CRP, ESR, higher disease activity score, a
severity category revealed no difference. By contrast greater degree of functional disability and higher rates of
those who deteriorated were more likely at baseline to non-adherence (Table 4).

Table 4: Comparison of clinical and healthcare system-associated characteristics between patients who deteriorated vs
those who improved/remained within same disease severity category

Characteristic Improved/same disease  Deteriorated P-value
severity category

(n=149 patients)

(n=57 patients)

Duration of disease (years) (mean, SD) 7.3£7.6 7.7£10.91 p=0.779%

Retroviral disease Yes 2 (1.3%) 1 (1.8%) p=0.825*
No 147 (98.7%) 56 (98.2%)

ESR Elevated 50 (33.6%) 28 (49.1%) P=0.041*
Normal 99 (66.4%) 29 (50.9%)

CRP Elevated 33 (22.1%) 22 (38.6%) p=0.017*
Normal 116 (77.9%) 35 (61.4%)

Rheumatoid factor Positive 136 (91.2%) 50 (87.7%) p=0.245*
Negative 13 (8.8%) 7 (12.3%)

Anti-CCP Positive 85 (57.0%) 28 (49.1%) p=0.510*
Negative 56 (43.0%) 24 (50.9%)

Baseline DAS-28 Score 4.3+1.4 3.1+£1.1 p<0.001*

Baseline HAQ-DI (disability) Score 2.6+0.9 2.3+0.8 p=0.042*

Non-biologic DMARDS Yes 133 (89.2%) 49 (85.9%) p=0.510*
No 16 (10.8%) 8 (14.1%)

Biologic DMARDS Yes 33 (22.1%) 7 (12.3%) p=0.120*
No 116 (77.9%) 50 (87.7%)

NSAIDS Yes 140 (94.0%) 54 (94.7%) p=0.565*
No 9 (6.0%) 3 (5.3%)

Steroids Yes 85 (57.1%) 28 (38.6%) p=0.349*
No 64 (42.9%) 29 (50.9%)

Adherence Low 4 (2.7%) 7 (12.3%) p=0.011*
High 145 (97.3%) 50 (87.7%)

EUROPEP Good/acceptable 53 (35.6%) 22 (38.6%) p=0.471*
Problematic 96 (64.4%) 35 (61.4%)

SD: Standard deviation; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; DAS-28: Disease activity
score-28; HAQ-DI: Health assessment questionnaire disability index; DMARDS- disease modifying anti-rheumatic

drugs, NSAIDS: Non-steroidal anti-inflammatory drugs
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Predictors of deterioration

In unadjusted (univariate) regression analysis, none of
the socioeconomic factors (Table 1) were associated
with a deterioration in clinical state. However within
the clinical and healthcare-system associated predictors
of deterioration an elevated baseline ESR (OR=1.91,
95% CI 1.02-3.56, p=0.041), elevated baseline CRP
(OR=2.21, 95% CI 1.14-4.26, p=0.018), a higher
baseline disease activity (DAS-28 score) (OR=2.87,
95% CI 2.00-4.01, p<0.001), higher baseline functional
disability (OR=1.44, 95% CI 1.00-2.06, p=0.048) and
non-adherence (OR=5.08, 95% CI 1.43-18.07, p<0.001)
were associated with higher odds of deterioration.

Adjusted (multivariate) analysis

Variables that were significant at univariate analysis
were used to construct a multivariate (adjusted) analysis.
Only a higher baseline disease activity (DAS-28 score)
(OR=4.49, 95% CI 2.67-7.57, p<0.001), and non-
adherence (OR=30.40, 95% CI 4.82-191.66, p<0.001)
persisted as independent predictors of deterioration.

Discussion

It is well established that the early initiation of DMARDs
in RA results in better outcomes and less disease activity
and ideally in a specialist rtheumatology setting®'°, It
is important therefore to identify factors which might
mitigate against improvement leading to an adverse
outcome. We have identified a number of those active in
our setting and summarized in Table 5.

Table 5: Factors that significantly led to deterioration

Characteristic P-value
Having longer duration of disease p<0.004
Elevated baseline ESR p<0.001
Elevated baseline CRP p=0.046
Higher baseline degree of functional  p<0.001
disability

Higher DAS-28 disease activity score p<0.001
Higher rates of non-adherence p<0.011

From the analysis of 206 patients, there were 57
(27.7%) patients who deteriorated and of these, a majority
depicted significant baseline functional disability. Studies
have shown that higher baseline functional disability leads
to inability to work, absenteeism, retirement on grounds
of ill-health and unemployment potentially leading to
economic and financial vulnerabilities, decreased quality
of life and increased mortality''. Studies have also shown
that scores for higher baseline of Functional Disability
(FD) are linked to higher levels of pain scores'?.

Afir J Rheumatol 2025713 (1):26-34

With chronicity of disease there is a higher likelihood of
increased functional disability. In our study, deterioration
was also associated with a longer duration of disease. The
effects of long duration of disease have a ripple effect in
deterioration and applies in most chronic disease states.
Shifts in the inflammatory response mechanisms may
result in a breakdown of immunological tolerance leading
to deterioration of RA including the risk of developing
comorbidities'.

A Japanese study established that at enrolment the
mean disease duration of RA was significantly longer in
patients who experienced Cardiovascular Events (CVEs)
compared to those who did not, confirming the now well-
established fact that RA is an independent risk factor
CVEs'.

Our study recorded significant elevated baseline
serum ESR (p<0.001) and elevated baseline serum CRP
(p<0.046) values in those who deteriorated. Even though
ESR and CRP measurements are still not considered
perfect in immunological assays, they still hold a place
in the diagnosis and management of RA. They are still
an important biomarker which are included in the ACR/
EULAR classification of 2010 classification criteria for
RA’. Several studies have demonstrated nexus between
serum ESR and serum CRP elevation, in particular as
markers for radiographic and functional deterioration'®.
Raised ESR is believed also to offer a superior prediction
of clinical outcomes in early RA compared to CRP which
may be an independent indicator in the later stages of
disease'”.

Studies have shown that persistent high DAS28-P
score distinguish between poor patient global assessment
and excessive treatment escalation in early RA, suggesting
underlying non-inflammatory pain contributing to a
higher disease activity score'®. Our study recorded a
significantly higher DAS28 (p<0.001). Ochola et al'
showed that there was a significant correlation between
the DAS28 score and RA deterioration, in this study and
in our study, more than half of the patients in the study
had severe RA when the DAS28-ESR score was used.
Buckman et al'” also reported a high DAS28-ESR score
value > 5.1 which had deleterious effects on RA patients,
many of the patients in their series deteriorated with poor
outcomes. They also found other factors associated with
RA progression namely marital status (p =0.041), disease
duration (p = 0.04) and family complaints (p = 0.019),
but these parameters were not assessed in our study. The
other clinical and laboratory characteristics assessed in
our study were not significantly associated with disease
progression.

Overall adherence to DMARD medication in our
study was good. Those who deteriorated had significantly
higher rates of non-adherence (12.3% vs 2.7%, p=0.011).
Adherence to medication. is influenced by numerous
factors, classified by the WHO into five dimensions
socioeconomic, healthcare system, patient condition, and
therapy''. Adherence is important to reaching the desired



treatment outcome especially at the start of treatment!®.
However, in RA, medication adherence is highly
variable with reports ranging from 22% (underuse) to
107% (overuse)”. Overall non-adherence in RA can
lead to treatment failure, delayed recovery, accelerated
disease progression and the need for more aggressive
treatment'”?!. The consequences of non-adherence will
not only affect the patient’s disease activity, but also the
rheumatologist’s treatment decisions, and may lead to
higher health care costs®.

Conclusion

The main predictors of RA patient deterioration have been
associated with higher degree of functional disability,
longer duration of disease, elevated serum ESR and CRP,
higher DAS28 score and higher rates of non-adherence.
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