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Abstract
Background: Atherosclerotic cardiovascular disease (ASCVD) is the major cause of mortality in
patients with Rheumatoid Arthritis (RA), due to the higher prevalence of conventional risk
factors and other novel risk factors. This has been shown in the literature and the guidelines
recommend a routine CV screening for all RA patients. Despite this, there is no formal
cardiovascular risk assessment practice for our patients with Rheumatoid Arthritis and no studies
have been published yet in Ethiopia and Africa that assessed the 10 year ASCVD risk score in
this patient group.
Objectives: This study aimed to assess the ASCVD risk score among patients with RA on
follow-up at the Rheumatology clinic of Tikur Anbessa Specialized Hospital, to correlate among
AHA/PCE, WHO lab and non-laboratory CV risk assessment tools, to determine CV risk factors
and assess statin use in high risk patients.
Methods: A single center cross-sectional study was conducted from September 1 to November
30, 2023 GC at the Rheumatology Clinic in Tikur Anbessa Specialized Hospital, Addis Ababa.
A total of 180 patients were enrolled in the study and Data was collected through structured
questionnaires using a standard WHO STEPs instrument for non-communicable Disease
surveillance with some modifications. The updated 2019 WHO CVD risk charts and AHA/ACC
PCE ASCVD plus score (2018) risk calculators were used to calculate the 10 year CVD risk
score. Binary logistic regression was used to assess the association between high 10-year CVD
risk and associated factors, with a p-value of <0.05 considered statistically significant
Results: The magnitude of high 10 year ASCVD risk score in RA patients was found to be 17.6%
using the WHO non laboratory CV risk assessment tool which identified the higher proportion of
high risk patients followed by AHA/PCE and WHO laboratory risk assessment tools which
accounted for 8.3% and 2.8% respectively. Despite this discrepancy, there was a significant
positive correlation among the three CV risk calculators with r (178) = .887 between WHO
laboratory and non-laboratory CV risk tools, .863 between the WHO-non-laboratory and
AHA/PCE risk tools and .915 among the WHO laboratory and AHA/PCE risk tools.
Hypertension and age were found to be the main drivers of high 10 year ASCVD risk score and
only 25% of the high risk groups were on statins. Dyslipidemia was the commonest CV risk
factor identified followed by Hypertension and Diabetes Mellitus.

Conclusion and recommendations: The magnitude of elevated 10 year ASCVD score is high

8



among RA patients in Ethiopia which is demonstrated by the prevalent traditional CV risk factors.
Despite this, Statin utilization among high risk patients is poor. We recommend a larger prospective
observational study to identify RA specific variables and their association with cardiovascular
disease. Primary care physicians and Internists have to practice routine ASCVD risk assessment for
all patients with Rheumatoid Arthritis as per the guidelines. The WHO non-laboratory CV risk
assessment chart can be a suitable tool in a resource limited setting like ours. Additionally, statins
have to be administered for RA patients with intermediate and high CV risk.

Key words: ASCVD, Cardiovascular risk, Risk assessment, Rheumatoid Arthritis, Rheumatology clinic.



1. Introduction
1.1 Background

Rheumatoid arthritis is a chronic systemic autoimmune inflammatory disease which primarily
affects the synovuim of the joints. It is characterized by chronic and destructive synovitis
leading to irreversible joint damage and associated disability if left untreated, contributing for a
significant morbidity. (1,2) The prevalence of RA varies throughout the world, but it is typically
higher in industrialized nations. This difference in frequency can be attributed to a variety of causes,
including genetics, exposure to environmental risk factors, and underreporting in other regions of
the world. The estimated global burden of the disease is around 0.46% from a 2021 meta-
analysis of 67 studies from 41 countries worldwide. (2) In contrast to the general population, a
higher mortality rate is being recognized as a result of increased risk of cardiovascular disease,
impacting the overall prognosis of patients with Rheumatoid Arthritis. (3)

1.2 Statement of the Problem
Atherosclerotic cardiovascular disease is the leading cause of death in patients with rheumatoid
arthritis. (4) Both traditional and nontraditional risk factors such as inflammation and RA
specific characteristics like disease activity, disease duration and RA treatment are reported to
increase cardiovascular risk in these patients. (5, 6, 7)
According to a meta-analysis, people with RA have a 48% greater risk of acute CVD,
compared to the general population, a 41% increased risk of stroke and 68% higher risk of
myocardial infarction. (8)
An international study, A Trans-Atlantic Cardiovascular Consortium for Rheumatoid Arthritis,
found that conventional Cardiovascular risk factors accounted for 49% of RA related CVD
events, whereas disease specific characteristics including high disease activity, inflammatory
markers, and antibodies accounted for 30%. This finding illustrates that the association between
CV risk and RA extends beyond traditional risk factors. (9)
According to a large Danish cohort study, RA patients had a myocardial infarction risk that is
comparable to individuals with Diabetes mellitus. Furthermore, it has been found that, the risk
of Ml in RA was almost 70% higher compared to the general population. (10)
There is scarcity in the literature regarding the prevalence of RA and its associated impacts in
Africa. It is difficult to estimate the prevalence of RA in Ethiopia as there is no national
registry but a study done in TASH showed a magnitude of 18.5% which accounted for a

proportion of one fifth of the patients attending rheumatology clinic. (11) There is no study
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regarding the burden of CVDs and CV risk assessment done in RA patients so far in Ethiopia.

1.3 Rationale of the study

It is well recognized that more than half of the cause of mortality in patients with RA is ASCVD
which is attributed to both the prevalent traditional risk factors in this group of patients and the
novel risk factors specific to Rheumatoid arthritis. (3) This has also been acknowledged by the
2016 EULAR task force which recommends screening, identifying CV risk factors and
managing CVD risk inpatients with inflammatory joint diseases. (12)

Studies mentioned in the literature review showed that screening and treatment (if indicated)
for CV risk factors is poor despite the availability of tools incorporating CV risk of RA patients,
resulting in undiagnosed and untreated risk factors. Therefore, it is essential to make an adequate
CV risk assessment.

So far, there have been no studies that assessed the 10 year ASCVD risk in RA patients in
Ethiopia. Additionally, patients are not routinely being assessed for CV risks at rheumatology
clinic in TASH which is the only public rheumatology center that serves the whole population
coming from different regions in the country.

This study will provide information regarding the 10 year ASCVD risk among RA patients on
follow up at the rheumatology clinic and compare between two different risk score calculators.
The results will provide input to primary care physicians and the rheumatology unit in
maximizing care for patients with RA and for researchers in future studies to be used as a
pilot study to further broaden the risk assessment in RA patients using imaging modalities to
identify subclinical atherosclerosis. The results of the study will reach to the beneficiaries through
presentations to the department of internal medicine of Addis Ababa University, College of

health sciences and through publication in a reputable journal.
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2. Literature Review

2.1 Epidemiology: Worldwide, Africa, Ethiopia

Rheumatoid arthritis is the most prevalent systemic autoimmune disease among the rheumatic
inflammatory musculoskeletal diseases. It is a major global public health challenge; however the
burden of the disease varies geographically.(13)

Worldwide, according to the Global burden of Disease study in 2017, the prevalence of RA was
estimated to be 0.27%(13) which has doubled in a meta-analysis study done in 2021.(2) There
have been 7.4% and 8.2% increase in the age-standardized point prevalence and annual
incidence rates of RA since 1990, respectively, leading to greater disability adjusted life year
(DALY) rates with minor geographical variations. (13)

Regarding Africa, there are regional differences in the prevalence, but according to the 2017
Global Burden of Disease study, with a comparable trend in the incidence (37 per 100,000 patient-
years in North Africa and the Middle East and 23 per 100,000 patient-years in Western Sub-Saharan
Africa), higher estimations were recorded in North Africa and the Middle East (0.26%) as opposed
to Western sub-Saharan Africa (0.14%). (13)

In Ethiopia, it is common to encounter patients with musculoskeletal symptoms but there are no
published articles or studies so far which assessed the burden of Rheumatoid Arthritis in the

country.

2.2 Cardiovascular disease risk in RA
Evidences show that high CVD risk in patients with RA is not only related to the prevalent
traditional CV risk factors but also the presence of novel risk factors which include
inflammation, presence of carotid plaques, seropositivity (RF and ACPA), extra-articular RA
manifestations and functional disability.(5,6)
The increased risk is acknowledged in the guidelines and has been implemented in several risk
calculators. However, screening is poor in clinical practices. In a study on general practitioners
(GPs) and the cardiovascular risk associated with RA patients, it was discovered that most did not
do the necessary screening exams and did not acknowledge RA as a separate CV risk factor.(14) A
different study discovered that just one-third of individuals whose risk assessment indicated they

should get treatment were appropriately managed. (15)
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2.3 Traditional risk factors
The significant impact of traditional cardiovascular risk variables in people with RA to total
CVD risk is shown in a meta-analysis that showed those with concurrent Diabetes and
hypertension had 89% and 84% greater risk of MI, respectively, compared with those without
these risk factors. It has also been shown that a high prevalence of CVD related morbidity was
observed in RA patients with Hypertension, Type 2 diabetes mellitus, smoking,
hypercholesterolemia and obesity.(16) An international study also revealed that 49% of CVD
events in RA were attributed to traditional CVD risk factors (in particular, smoking and
hypertension).(9)
Similarly, in another study, Hypertension is found to be more common in RA with a
prevalence of 57%. It has also been demonstrated that people with RA frequently have other
conventional risk factors, but are underdiagnosed and inadequately managed.(17). In a different
study, an increase in SBP of 1-5mmHg was associated with a significant event rates of coronary
artery disease and stroke in one year in RA patients.(50)
Smoking, which is one of the modifiable CV risk factors of particular importance in patients with
RA, has been linked to progression of RA disease activity and reduced medication efficacy.(18)
Another well-known CVD risk factor with intriguing effects on RA and CVD is Dyslipidemia.
However, poorly treated RA is associated with a paradoxical reduction in lipid levels despite
substantial ongoing CVD risk from ongoing concurrent inflammation.(19) For this reason,
EULAR encourages the use of the total cholesterol/high-density lipoprotein (HDL) ratio, which
is a better CVD risk predictor in RA than individual lipid components.(12)
On the contrary, regarding obesity which is another CV risk factor, an antagonistic association
between BMI and mortality in RA patients is seen. According to a study, weight loss is a reliable
predictor of mortality in RA, with a decline in BMI of more than or equal to 1 kg/m2 being
linked to a nearly doubled risk of death. This association is explained by unintentional weight
loss that occurs during active inflammatory condition. (20)
From the non-modifiable CV risk factors, age contributes for a higher 10 year risk of ASCVD
which is demonstrated in a population based inception cohort study in Minnesota, where aging
increased the predicted CVD risk exponentially. It has also shown that the presence of RA specific
risk factor, specifically RA seropositivity was associated with doubling the effect of age on 10 year
CV risk.(49)
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2.4 Rheumatoid Arthritis Disease-Specific Factors
Studies demonstrate that CV mortality is elevated in RA, ranging from 43%-66% greater than the
general population, even after adjusting for age, gender, and other conventional cardiovascular
risk factors.(22) This is due to the fact that, in addition to the traditional CVD risk factors,
disease- specific factors also significantly contribute to CVD risk in RA. Given that RA and
atherosclerosis both have similar underlying inflammatory mechanisms, studies have linked
RA’s higher cumulative inflammatory burden to an elevated risk of CVD.(21)
Measuring indicators of inflammation has been suggested as a strategy to enhance the
prediction of the risk of CV events as inflammation is considered to have a part in the
pathophysiology of cardiovascular events. According to a study published in New England
Journal of Medicine, the strongest univariate predictor of the risk of cardiovascular events
was hs-CRP.(23) In another study, Statin therapy is associated with a significant reduction
in CV events in patients with elevated hs-CRP irrespective of the level of LDL
cholesterol.(24)
It has been demonstrated that both disease duration and disease activity influence the
development of carotid atherosclerosis. They are also associated with plaque size and
vulnerability in patients with RA. Therefore, screening by ultrasound of the carotid arteries on
asymptomatic patients adds value for the evaluation of CVD risk by reclassifying a significant
portion of RA patients into a more suitable CVD risk group.(25) According to one cohort study,
patients with RA who have carotid plaques have a higher risk of developing acute coronary
syndrome(ACS) with a rate of 1.1 per 100 person-years for those without plaques and 4.3
per 100 person years for those with bilateral plaques.(26)
In the contrary, one study found that regardless of the disease duration, a 1 unit increase in
the DAS 28 score was associated with a 28% increase in CV risk, suggesting that disease
activity as well as the frequency and duration of flares over time may contribute to higher
CVD risk in RA.(27) Similarly, in a large-scale research conducted in 2015, a 10-point
decline in the CDAI (Clinical disease activity index) led to a 26% decrease in CV
events.(28)
Seropositivity, including the presence of rheumatoid factor (RF) and anti-citrullinated protein
antibodies (ACPA) positivity is linked to a more severe disease activity, higher CV

mortality, and may even speed the atherosclerotic process.(29)
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2.5 CV Risk Assessment
In its most recent guideline, the European League Against Rheumatism (EULAR), suggests
screening every RA patient at least every five years and more frequently if an elevated CV risk
was previously identified. The majority of risk calculators do not incorporate the disease specific
risk variables as risk indicators, which may underestimate the genuine CVD risk in patients with
RA. (12). Thus, the most evidence-based method currently available for estimating CVD risk in
patients with RA is to modify general population CVD risk algorithms in accordance with national
guidelines, giving all patients with RA a 1.5 multiplication factor, with the exception of QRISK 2,
where RA is included as a risk variable in the risk score. (12)
According to one study, many RA patients still appear to have their risk underestimated by these
calculators especially those who are categorized as low and intermediate risk. And only a small
percentage of patients are transferred to a higher risk category by using the multiplication
factors. (1)
In a study conducted in India, out of 332 patents with RA, 12% had diabetes mellitus, 21.4% had
hypertension, and 6.9% had ever smoked or were current smokers. The proportion of RA
patients with estimated 10-year CVD risk >10% ranged from 16.2 to 41.9% between scores with
the highest risk indicated by FRS. With Q-RISK 2, which uses RA as an indicator for CVD risk,
31.9% of them had a 10 year CVD risk of >10%. It was also found to have the highest
association with higher CIMT. The same study found that 24.8% of the high risk groups were not
taking statins. (30)
According to a study conducted in Mexico on 116 patients, 23.2%, 16.3%, and 9.4% of RA
patients were categorized as high risk based on the ACC/AHA 2013, FRS BMI, and QRISK 2
risk scores. The lipid paradox in RA patients is thought to be the reason why FRS LIPIDS
classified only 5.1% of the patients as high risk. Regarding CV risk factors, 12.1% had Type 2
Diabetes, 32.8% had hypertension, 8.6% actively smoked, and 27.6% had dyslipidemia.
Furthermore, just 14.7% of the high-risk groups were taking statins. (31)
In a different study done in Mexico, 9.3% of the 97 patients were current or past smokers, 33%
had been diagnosed with Hypertension and were on anti hypertensives, 28.9% had dyslipidemia,
and 13.4% had Type 2 diabetes. It is shown that Framingham lipids, Framingham BMI, and
QRISK?2 risk calculators had the highest sensitivity and specificity for diagnosis which correlates
best with carotid ultrasound results.(32)
In an Italian study which included 84 patients with RA, 39.3%, 19.0%, 28.6%, 29.8% and

39.3% of them were classified as having high CVD risk according to ACC/AHA 2013,
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MSCORE, FRS BMI, QRISK3 and ERS-RA respectively. The latter is a disease specific CV risk
prediction score that includes a number of RA-specific parameters including corticosteroid use,
disease duration and disease activity. All were found to match well with carotid artery ultrasound
findings. (33)

According to a Dutch study that used a Dutch SCORE table to evaluate the 10 -year ASCVD risk
in RA patients, a total of 17% had a low risk, 21% had an intermediate risk, and 53% had a high
risk. Additionally, only 18% of the high-risk groups received sufficient treatment for their CV
risks. (34)

2.6 CV Risk Management
There are two main approaches in managing CV risk in RA patients. These include
pharmacological and non pharmacological management of traditional risk factors as well as tight
control of disease activity with disease modifying Anti Rheumatic medications.
Lifestyle measures, including smoking cessation and engaging in regular physical exercise
reduce CVD risk in inflammatory joint diseases. A number of cardiovascular advantages of
exercise have been linked to RA, including reduced cardiovascular risk, improved
cardiorespiratory fitness, and improved micro and macrovascular function. (35)
Regarding treatment targets for lipid levels and blood pressure in RA patients, there is no
difference from the general population. Data from population statistics has demonstrated a
systolic blood pressure reduction of 10 mmHg is linked to a 20% decrease in CVD occurrences.
(12, 36)
The Trial of Atorvastatin for the Primary Prevention of Cardiovascular Events in Patients with
Rheumatoid Arthritis showed that statin medication was beneficial in reducing the risk of CVD in
RA patients, with a substantial decrease in the LDL-C level.(38) Similarly, major adverse
cardiovascular events (MACEs) are reduced by about 20% with a 1-mmol/L drop in LDL
cholesterol with statin use. (37)
Treatment with DMARDs especially Methotrexate (MTX), and biological DMARDs
(bDMARD:S), including TNF inhibitors (TNFi) reduce the disease activity and significantly
lower the risk of Cardiovascular disease (CVD) in RA patients. In a meta-analysis, methotrexate
has been associated with a decrease in all-cause and CVD mortality in RA patients. It led to a
21% lower risk of overall CVD and an 18% lower risk of MI in those with inflammatory
arthritis. (39)
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NSAID use in RA should be done so with caution, especially in patients who have known CVD
or who have CVD risk factors. Diclofenac and other non-selective NSAIDs, according to a new
meta-analysis, had negative impact on CVD outcomes in RA patients (40) whereas, no increased
risk of serious CV events was seen in RA patients taking naproxen in a well conducted meta-
analysis. (41)

Regarding use of corticosteroids, there are conflicting views in RA patients. By lowering
inflammation and enhancing mobility, the advantage of reducing high-grade inflammation may
outweigh the negative CVD effects of corticosteroid use. In the contrary, according to studies,
they increase the risk of CVD in a dose- and time-dependent manner. A comparatively high
daily dose (i.e., >8 mg/day), a high cumulative dose, and a prolonged exposure to corticosteroids (in
years) appear to be associated with an elevated risk of CVD. (42) As a result, it is recommended to
treat active RA for the shortest amount of time with the lowest therapeutic dose of corticosteroids.
(12)
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2.7 Conceptual Framework

Figure 1: Conceptual Framework of factors affecting the risk of Atherosclerotic cardiovascular disease, developed based on
literatures



3. Objectives of the study

3.1 General Objective

e To assess the 10 year ASCVD risk and its associated factors among patients with

Rheumatoid arthritis

3.2 Specific objectives

e To assess the 10 year ASCVD risk score among patients with Rheumatoid arthritis

e To determine the correlation among WHO laboratory, non-laboratory and AHA/PCE
CV risk assessment tools

e To identify CVD risk factors among patients with Rheumatoid arthritis at TASH on
follow up at rheumatology clinic

e To identify factors associated with high 10 year ASVD risk score in patients with
RA at TASH on follow up at rheumatology clinic

e To assess utilization of statin in high risk group RA patients
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4. Methods

4.1 Study area

The study was conducted at the Rheumatology referral clinic in Tikur Anbessa Specialized
Hospital which is the largest and the pioneer referral hospital in Addis Ababa, the capital city of
Ethiopia. It is an institution where specialized clinical services are rendered to the whole nation
and with more than 700 beds for inpatient services. It is also the main teaching hospital for the
College of Health Sciences at Addis Ababa University.

Rheumatology clinic is one of the sub-specialty clinics in the hospital and functions as the only
public rheumatology center for the whole nation. It is led by 2 Rheumatologists and

provides service on two working days per week with an average of 550 cases seen per

month.
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Figure 2: Map of Tikur Anbessa Specialized Hospital
4.2 Study period

The study was conducted from September 1- November 30, 2023GC at the Rheumatology

referral clinic at Tikur A nbessa Specialized Hospital.

4.3 Study design

An institution-based Cross-sectional study design was used.
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4.4 Population
4.4.1 Target Population

All RA patients in Ethiopia

4.4.2 Source Population
All patients who were diagnosed with Rheumatoid Arthritis and visited the Rheumatology clinic

of Tikur Anbessa Specialized Hospital from September 1 to November 30, 2023 GC, for
follow up. A total of 570 patients visited the Rheumatology clinic.

4.4.3 Study Population

All RA patients who met the inclusion criteria.
4.5 Inclusion and exclusion criteria
4.5.1 Inclusion criteria
e Age between 40-74 years on follow up at the Rheumatology referral clinic for atleast
3 months

e Those with complete biochemical tests (FBS, LIP) and CRP levels

4.5.2 Exclusion criteria
e Patients with established ASCVD

e Patients with overlap syndromes (Connective tissue disorders apart from RA)

e Those who are critically ill during data collection

4.6 Sample size and sampling techniques

Sample size determination:

The sample size was determined by using a single population proportion formula. Prevalence of
50% high risk ASCVD risk score was used as no studies were done in Ethiopia or Africa.
N(population of 342) was used from an average of 190 cases of RA who visit the Rheumatology
clinic monthly (taken from a monthly outpatient department audit reports of the3
consecutive months prior to data collection, of which 60% of RA patients were above the age
of 40).

The sample was calculated by assuming a Confidence interval of 95%, 5% margin of error, &

10% non-response rate.
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22xp(1-p)

62
Sample size = 5
zZ"Xp(1-p)
1+ ( 5
e“’N
So, n=(1.96)2 x (0.5) (1-05) = 0.9604
(0_05)2 0.0025
1+ (1.96)2 x (0.5)  1+0.9604
(1-
0.5)
(0.05)2 x 342 0.855

Using a 10% non-response rate: 181+18=199

Sampling procedures:

where;

Z= Z-score for 95% confidence
interval=1.96 P=Population proportion =
set to 50%

e= margin of error= 5%

= 384.16 = 384.16 = 181.2~181

1+112 212

Consecutive sampling technique was used. All subjects who met the inclusion criteria were

included in the study. A total of 180 study participants were enrolled in the study with a response

rate of 90.5%.

4.7 Study variables

4.7.1 Dependent variable
High 10 year ASCVD risk score

e Statin use among intermediate and high risk RA patients

4.7.2 Independent variables

e Socio-Demographic Variables: Age, Sex, Educational Status, Marital Status, Occupation,

Household Income, Residence

e Behavioral Variables:

Smoking  Status(Previous/Current),

Alcohol Use, Physical
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Activity Level
e Clinical Variables: Blood Pressure, BMI, History And/or Diagnosis of Hypertension(And
Use Of Antihypertensive), History And/or Diagnosis of Diabetes(Use of Anti- Diabetics),
Dyslipidemia, RA Disease Activity, Disease Duration, Use Of DMARDs, Steroids, NSAIDs
e Laboratory Variables: FBS/Hgalc, Lipid Profile, RF, Anti CCP Antibody, CRP

4.8 Operational definitions
e RA: defined by the 2010 ACR/EULAR classification criteria: a total score of atleast 6 from the

individual scores in four domains (51)

Number and site of involved joints: 2 - 10 large joints= 1 point
1 - 3 small joints=2 points
4 - 10 small joints=3 points
>10 joints=5 points

Abnormal serology tests (RF or anti CCP antibody)

Low positive=2 points

High positive (greater than 3x the ULN)=3 points
High acute phase reactants(ESR/CRP above the ULN)=1 point
Duration of symptoms (=6 weeks)=1 point

OR
Presence of radiological evidence of RA for those who do not fulfill the above criteria

e ASCVDs: include

- Coronary artery disease: fatal or nonfatal myocardial infarction (Ml), angina pectoris, and/or heart

failure
- Cerebrovascular disease: fatal or nonfatal stroke and transient ischemic attack
- Peripheral artery disease: intermittent claudication and critical limb ischemia
- Aortic atherosclerosis and thoracic or abdominal aortic aneurysm
e ASCVD risk calculators -.are multivariate risk models that, by evaluating a number of
variables, have been constructed to estimate the probability of early ASCVD events in people

who are healthy and asymptomatic.

e Risk prediction models:
=  WHO 2019 Updated CVD risk charts (WHO Hearts risk charts): regional based charts to
assess 10 year CVD risk in patients aged between 40-74 years(48)

= Laboratory based (includes FBS & Total Cholestrol level)
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Classifies the risk as: Low risk < 10%,
Intermediate risk between 10 — 20%
High risk > 20%.
= Non-laboratory based (includes only clinical parameters)
Classifies the risk as;
Low risk < 10%, and High risk >10%.
= AHA/ACC PCE ASCVD plus score (2019): calculates 10 year risk in Patients aged 40-
79 years without ASCVD. (45)
Classifies the risk into:
Low risk <5%;
Borderline risk 5%-7.5%;
Intermediate risk 7.5-20%, and
High risk >20%
¢ Indications for Statin use as primary prevention are as follows(45)
= WHO risk score >20% (WHO/ISH 2019 updated guideline)(48)
¢ Intermediate risk scores with enhancing factors (like RA)
e DM between 40 — 75 years, LDL 70 — 189mg/dl, irrespective of CVD risk score
e LDLc>190mg/dl
e non Dialysis requiring CKD > 50 years
e Dyslipidemia: ATP 111 definition(46)
LDL>130mg/dl, >100mg/dI(for patients with Diabetes Mellitus) HDL<40mg/dl ~ for  males,
<50mg/dI for females, Total cholestrol>200mg/dl, Triglycerides>150mg/dl
e Hypertension: defined according to the 2023 ESH guidelines for the management of arterial
Hypertension(47) with two repeat measurements at the Rheumatology referral clinic and/or the
presence of previously known history of hypertension
e Diabetes Mellitus: FBS>125 mg/dl and/or previous known history of Diabetes Mellitus and/or

documented use of insulin/oral hypoglycemic agents.
4.9 Data collection procedures

4.9.1 Data collection tools
Data collection was conducted by using a standard questionnaire tool adapted from WHO STEPs

instrument used for surveillance of non-communicable diseases with some modifications. The

STEPS instrument is comprised of three different levels or "steps” of risk factor assessment: Step
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1 (questionnaire), Step 2 (physical measures) and Step 3 (biochemical measures). (44)

The Questionnaire was written in English with translation into local language by interviewers.
It included,;

Socio-demographic characteristics (Age, Gender, Religion, Address, Marital Status,
Educational Level, Occupation, and Monthly Income),

Behavioral factors (current/previous smoking history, alcohol consumption, and physical
activity). Since none of the study participants reported alcohol intake, it was not included in the
analysis.

Clinical characteristics (History of Hypertension and anti hypertensives, DM and anti diabetic
medications, use of statins. Modifications added to the components of clinical characterstics in the
Standard Questionnaire included RA specific parameters (Duration of illness, disease activity, use
of DMARDSs, NSAIDs, corticosteroids).

Physical measures (BP and BMI). Blood Pressure was obtained using a Digital
Sphygmomanometer for all participants. Patients were then categorized as having hypertension or
not based on the 2020 ISH/2018 ESC Blood pressure category after two repeat measurements.
Biochemical measurements (CRP, FBS and lipid profiles) for all study participants and
serological tests(RF and anti-CCP) were collected for the available ones. Recent Laboratory
parameters (with in the past 3 months) were collected from the laboratory I care system (Electronic
medical recording system of TASH).

The 10-year ASCVD risk score was calculated by using the WHO CVD risk charts
(laboratory and non-laboratory based) and AHA/ACC PCE ASCVD plus for all study
participants. For each scoring result, a 1.5 multiplication factor was used according to the

recommendations.

4.9.2 Data collection method
Data was collected from RA patients who consented and fulfilled the inclusion criteria by 3 well

trained General Practitioners under the supervision of the principal investigator. The data
collection was made by kobotoolbox standard data collection tool

https://www.kobotoolbox.org/.(43)

Through a review of electronic medical records, information about the participants' clinical and
laboratory profiles was acquired. During the appointment, all clinical records that were lacking

were gathered.
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4.9.3 Data management

a) Data quality control
The questionnaire on the Kobotoolbox was reviewed for completeness and pre test was done on

5% of the sample which are not included in the study. Onsite training was also given for the data
collectors to ensure consistency. Each Question on the KoboToolBox was made mandatory and
filled data was being checked daily for completeness and consistency by the Primary investigator.

b) Data processing and analysis
The data was obtained from Kobotoolbox in Excel format after being verified as complete, and

then it was exported into the IBM/SPSS 26™ edition for analysis. The data was cleaned for
inconsistency and was made ready for analysis. The dependent & independent variables were
categorized using traditional clinical categories.

Socio-demographic, Behavioral, Clinical, and Laboratory parameters were summarized with
descriptive statistics. Categorical variables were presented with frequencies and percentages and
were compared with chi-square test of independence. Continuous variables were described with
mean (standard deviation) and median (interquartile range) according to their distribution pattern.
Mann-Whitney U and independent sample t-test were used for non-normally and normally
distributed continuous predictors.

Univariate analysis was performed to screen out potentially significant independent variables at
25% level of significance. Factors related with high 10 year ASCVD risk score based on the WHO
non-laboratory CV risk tool were included in a bivariate and subsequent multivariable binary
logistic regression analyses to identify factors associated with high 10-year ASCVD risk. The
assumption of multicollinearity was checked using VIF and the adequacy of the final model was
checked using the Hosmer and Lemeshow goodness of fit test where p value of >0.05 indicate that
the final model fitted for the data well. Variables with p-value <0.05 were considered as
statistically associated with the outcome variable.

WHO Non-laboratory, WHO laboratory, and AHA 10-year CV risk assessment scores were
compared to each other using Spearmans rank Correlation.

The secondary outcome (utilization of statins for intermediate and high risk groups) was assessed
and compared among WHO laboratory, WHO Non-laboratory, and AHA/PCE 10-year CV risk
assessment tools as well as with possible determinants of higher risk categories. The analysis was

conducted after dichotomizing all three tools while considering indication for statin use.
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4.10 Ethical consideration

For every subject, verbal informed consent was obtained. A sufficient description of the study's
objective and the participants' right to refuse participation or to withdraw if they were unwilling were
provided, and this was ensured.

Personal identifier information was not included in the questionnaire, rather codes were used. Filled
questionnaires were stored safely by the primary investigator.

The study protocol was submitted and approved by the Institution review board(IRB), ethical review
committees of the Department of Internal Medicine, College Of Health Sciences, Addis Ababa

University.

4.11 Plan for Dissemination of the results
The result of this study will be presented to the Department of Internal Medicine, and reach to

the beneficiaries through presentations, scientific conferences and publications.
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5. Results
The analysis included 180 RA patients from a sample size of 199 (with 90.5% response rate) who

had follow up for at least 03 months and visited the Rheumatology referral clinic of Tikur Anbessa
Specialized Hospital from September 1 to November 30, 2023 GC. The majority of study
participants were females which accounted for 90.6% (163). Age ranged from 40 to 74 y with
median (IQR) of 50 (44 — 60). The sample constituted 16.1% (29) patients who had no formal
education while 26.1% (47) have attended higher education. The marital status of studied patients

indicated that more than half were married while 46% (83) were single, divorced, or widowed.

The permanent area of residence for the majority of the study participants was Addis Ababa which
accounted for 77.2% (139). Majority of the study group were unemployed 46.1% (83) and 38.3%
(69) have reported to have no established source of monthly income. A significant proportion of
studied patients reported to have never smoked tobacco accounting for 98.3% (177) and 95.6%
(172) had sedentary life style.

The Body Mass Index (BMI) of the study participants ranged from 15 to 39 with Mean (SD) of
25(5) whereas it ranged from 18.5 to 24.9 kg/m? in 49.4% (89) of the participants' Hypertension
accounted for 40.6% (73) of the sample whereas only 39 (53.4%) were on anti-hypertensive
treatment. Diabetes mellitus and Dyslipidemia accounted for 16.1% (29) and 53.9% (97) of the
sample respectively. The majority of patients with diabetes are on treatment which accounted for
82.3% (24). Among Hypertensive patients 45 (57%) and 15 (19%) had concomitant Diabetes and
Dyslipidemia respectively. The sample consisted of 3.9% (7) patients with Chronic Kidney
Disease (CKD) and 2.8% (5) patients living with HIV.

Almost all the studied participants (99.4%) were on Disease Modifying Anti-Rheumatic Drug
(DMRAD) therapy. The most commonly used DMARD was Methotrexate in 88.9%(160) followed
by Chloroquine in 31.7%(57). The majority of patients were on Methotrexate monotherapy
67.6%(121) followed by Methotrexate and Chloroquine combination therapy in 22.3%(40) of the
participants. The Disease Activity of RA as measured by DAS-28 CRP Score (DAS), 64.4% (116)
and (17.8%) 32 patients were in remission and in low disease activity whereas 17.2% (31) and
only 0.6% (1) had moderate (2.6 — 3.2), and severe (> 5.1) disease activity scores respectively.
Similarly, the Clinical Disease Activity Index (CDAI) categorized most of the study participants in

remission and low disease activity which accounted for 37.2% (67) and 36.1% (65) respectively.
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23.3% (42) and 3.3% (6) patients had moderate (10.1 to 22), and severe (>22) disease activity
based on the CDAI respectively. Patients who had extra-articular manifestations of Rheumatic
Arthritis account for 5% (9).

Oral Non-inflammatory Anti-inflammatory Drugs (NSAIDS) use was reported by 31.7% (57)
patients while 68.3% (123) were on steroids, particularly on prednisolone. The daily dose of
prednisolone of 20.3% (25) was greater than 7.5 milligrams.

The laboratory data of studied patients during the study period showed 25% (42) patients had C-
reactive Protein (CRP) level of 4 to 10 mg/dl and 2(1.1%) had values above 10 mg/dl. For the
majority of patients, anti-CCP status was not determined 83.9% (151) and 62.1%(18) patients had
positive anti-CCP results. Serum Rheumatoid Factor was determined for 53.3% (96) patients out of
which 55.3% (55) had positive results. Serum lipid profile of the study group indicated that 25.6%
(46), 31.7% (57), 12.2% (22), 13.9% (25), have high total cholesterol, LDL, and triglyceride, and
low HDL levels respectively.
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Table 1: Socio-demographic characteristics of study participants by high-10 year CV risk categories classified with WHO non-
laboratory and AHA CV risk assessment tools

Sample 10-Year High ASCVD Risk, n(R%b) o*
Characteristics n(C%) WHO AHA value
Study Participants 180 (100.0) 32(17.8) 15 (8.3) NA
Gender
Male 17 (9.4) 7(41.2) 6 (35.3) .008
Female 163 (90.6) 25 (15.3) 9 (5.5)
Age Median (IQR) 50 (44 — 60) 48 (43 —54) 65 (61 —70) .000
Age group
40-50 94 (52.2) 0(0.0) 0(0.0) .000
51-60 50 (27.8) 7 (14.0) 2 (4.0
61-70 32 (17.8) 21 (65.6) 10 (31.3)
>70 4(2.2) 4 (100.0) 3(75.0)
Level of Education
No formal education 29 (16.1) 9 (31.0) 2 (6.9) 132
Primary school 70 (38.9) 8 (11.4) 2 (2.9)
Secondary school 34 (18.9) 7 (20.6) 5(14.7)
Higher education 47 (26.1) 8 (17.0) 6 (12.8)
Marital Status
Single 33(18.3) 3(9.1) 0 (0.0 125
Married 97 (53.9) 15 (15.5) 10 (10.3)
Divorced/separated 23 (12.8) 6 (26.1) 3(13.0)
Widowed 27 (15.0) 8 (29.6) 2(7.4)
Address of Residence
Out of Addis Ababa 41 (22.8) 7(17.1) 3(7.3) 571
Addis Ababa 139 (77.2) 25 (18.0) 12 (8.6)
Occupation
Government employee 38 (21.1) 2 (5.3) 2 (5.3) .000
Private corporations 10 (5.6) 1(10.0) 1 (10.0)
Self employed 26 (14.4) 1(3.8) 0(0.0)
Unemployed/supported 83 (46.1) 13 (15.7) 6 (7.2)
Retired 23(12.8) 15 (65.2) 6 (26.1)
Income (ETB)
No income 69 (38.3) 12 (17.4) 6 (8.7) .635
<5000 74 (41.1) 16 (21.6) 6 (8.1)
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5,000-10,000 31 (17.2) 4 (12.9) 3(9.7)
>10,001 6 (3.4) 0(0.0) 0(0.0)
Abbreviations: C% - Column %, R% - Row %, WHO — World Health Organization, AHA — American Heart

Association, ASCVD — Athero-sclerotic Cardio-vascular Disease, CV — Cardio-vascular, ETB — Ethiopian Birr
*p values are for chi-square test of independence with WHO non-laboratory risk classification categories except
Age (Mann-Whitney U test)

Table 2: Behavioural and Clinical parameters of study participants and high 10 year CV -risk categories classified with WHO
non-laboratory and AHA CV risk assessment tools

10-Year High ASCVD Risk, n(R%)

Characteristics Sample, n(C%) p*
WHO AHA value
Smoking Status
Never smoked 177 (98.3) 30 (16.9) 13 (7.3) .047
Previous smoker 2(1.1) 1 (50.0) 1 (50.0)
Current smoker 1 (0.6) 1 (100.0) 1 (100.0)
Physical Activity
Sedentary 172 (95.6) 30 (17.4) 14 (8.1) .675
Moderate physical activity 7(3.9) 2 (28.6) 1(14.3)
Vigorous physical activity 1 (0.6) 0(0.0) 0(0.0)
BMI, kg/m?, Mean(SD) 25 (5) 25 (5) 26 (4) 431
BMI Categories
<185 11 (6.1) 0 (0.0 0 (0.0) 321
18.5-24.9 89 (49.4) 18 (20.2) 8 (9.0)
25-29.9 55 (30.6) 11 (20.0) 4 (7.3)
30 and above 25 (13.9) 3 (12.0) 3(12.0)
Comorbidities
Hypertension 73 (40.6) 23 (31.5) 14 (19.2) .000
Hypertension on Rx 39 (21.7) 11 (28.2) 10 (25.6) .054
Diabetes Mellitus 29 (16.1) 5(17.2) 6 (20.7) .934
Diabetes on Rx 24 (13.3) 4 (16.7) 6 (25.0) .878
Dyslipidaemia 97 (53.9) 17 (17.5) 11 (11.3) .924
High TC 46 (25.6) 7(15.2) 2(4.3) 599
High LDL 57 (31.7) 9 (15.8) 6 (10.5) 635
Low HDL 25 (13.9) 3(12.0) 2 (8.0) 415
High TG 22 (12.2) 2(9.1) 2(9.1) .255
HIV 5(2.8) 0 (0.0) 0 (0.0) .292
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CKD 7(3.9 2 (28.6) 1(14.3) 446
Types of DMARDs used
Methotrexate 160 (88.9) 30 (18.8) 13 (8.1) .335
Chloroquine 57 (31.7) 9 (15.8) 4 (7.0) .635
Sulfasalazine 1 (0.6) 0 (0.0) 0 (0.0) .641
DAS 28 CRP
<2.6(in remission) 116 (64.4) 21 (18.1) 8 (6.9) 371
2.6-3.2(low disease
o 32 (17.8) 3(9.9) 3(9.4)
activity)
3.21-5.1(moderate disease
o 31 (17.2) 8 (25.8) 4 (12.9)
activity)
>5.1(severe disease
1(0.6) 0 (0.0) 0 (0.0)

activity)

Abbreviations: C% - Column %, R% - Row%, BMI — Body Mass Index, M (SD) — Mean (Standard Deviation), M (IQR) —
Median (Interquartile Range), Rx — Treatment, RA — Rheumatoid Arthritis, DMARD - Disease Modifying Anti Rheumatic

Drugs, DAS — Disease Activity Score

*p values are for pearson’s chi-square test of independence except Duration of RA (Mann-Whitney U test) and BMI

(independent sample t-test)
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Table 2 (continued)

Behavioural and Clinical parameters of study participant and 10-year high-risk categories classified with

WHO non-laboratory and AHA CV risk assessment tools

10-Year High ASCVD Risk

Characteristics Sample p
WHO AHA value
CDAI
</=2.8(in remission) 67 (37.2) 10 (14.9) 4 (6.0) 434
2.81-10(low disease activity) 65 (36.1) 12 (18.5) 5(7.7)
10.1-22(moderate disease
o 42 (23.3) 10 (23.8) 5(11.9)
activity)
>22(severe disease activity) 6 (3.3) 0(0.0) 1(16.7)
NSAID use 57 (31.7) 12 (21.1) 5 (8.8) 434
Steroid use 123 (68.3) 22 (17.9) 7 (5.7) .955
Dose of Prednisolone
<7.5 mg/day 98 (79.7) 17 (17.3) 5 (5.1)
7.5-40 mg/day 25(20.3) 5 (20.0) 2 (8.0)
40 mg/day and above 0(0.0) 0(0.0) 0(0.0)
Extra-articular Manifestations 9(5) 1(11.1) 0(0.0) .690
CRP
3 mg/dl and less 133 (73.9) 19 (14.3) 10 (7.5) .084
4-10 mg/dl 45 (25.0) 12 (26.7) 5(11.1)
>10mg/dl 2(11) 1 (50.0) 0 (0.0)
Anti CCP (n=29)
Positive 18 (62.1) 2(11.1) 0(0.0) 215
Negative 11 (37.9) 1(9.1) 0(0.0)
RF (n =97)
Positive 55 (57.3) 7(12.7) 4 (7.3) 499
Negative 41 (42.7) 8 (19.5) 4 (9.8)
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Table 2 (continued)

Behavioural and Clinical parameters of study participant and 10-year high-risk categories classified with

WHO non-laboratory and AHA CV risk assessment tools

10-Year High ASCVD Risk

Characteristics Sample p
WHO AHA value
CDAI
</=2.8(in remission) 67 (37.2) 10 (14.9) 4 (6.0) 434
2.81-10(low disease activity) 65 (36.1) 12 (18.5) 5(7.7)
10.1-22(moderate disease
o 42 (23.3) 10 (23.8) 5(11.9)
activity)
>22(severe disease activity) 6 (3.3) 0(0.0) 1(16.7)
NSAID use 57 (31.7) 12 (21.1) 5 (8.8) 434
Steroid use 123 (68.3) 22 (17.9) 7 (5.7) .955
Dose of Prednisolone
<7.5 mg/day 98 (79.7) 17 (17.3) 5(5.1)
7.5-40 mg/day 25(20.3) 5 (20.0) 2(8.0)
40 mg/day and above 0 (0.0 0(0.0) 0(0.0)
Extra-articular Manifestations 9(5) 1(11.1) 0(0.0) .690
CRP
3 mg/dl and less 133 (73.9) 19 (14.3) 10 (7.5) .084
4-10 mg/dl 45 (25.0) 12 (26.7) 5(11.1)
>10mg/dl 2(1.1) 1 (50.0) 0 (0.0)
Anti CCP (n=29)
Positive 18 (62.1) 2(11.1) 0(0.0) 215
Negative 11 (37.9) 1(9.1) 0(0.0)
RF (n =97)
Positive 55 (57.3) 7(12.7) 4 (7.3) 499
Negative 41 (42.7) 8 (19.5) 4 (9.8)

The 10-year Cardio-vascular (CV) risk of the study participants was assessed with WHO non-
laboratory, WHO laboratory, and AHA risk assessment tools. The WHO non-laboratory risk
assessment classified higher proportion of patients as high risk categories 17.8% (32) followed by
AHA 8.3% (15) and WHO laboratory score 2.8% (5). The risk classification proportions are

presented in Figure 1.
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Figure 3: Ten year CV Risk Classification of Study Participants with WHO laboratory, non-laboratory, and AHA
risk Assessment Tools

Spearman’s rank correlation test was performed to compare the relationship between the three
measures of 10-year CV risk (Figure 1). The result showed stronger positive correlation between
WHO Laboratory and non-laboratory risk assessment tools: r (178) = .887, p = .000 than WHO-
non-laboratory and AHA: r (178) = .863, p = .000. Even though WHO laboratory risk assessment
classified only 2.8% of patients as high risk it showed the strongest positive correlation with the
AHA risk classification tool: r(178) = .915, p =.000.
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WHO Non-laboratory

Figure 4: Scatterplot comparing 10-year cardiovascular risk scores of WHO Non-Laboratory, WHO Laboratory, and AHA risk
assessment tools
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The Chi-square test was conducted to assess the relationship between Socio-Demographic
characteristics, Clinical, and Laboratory parameters and high 10-year CV risk classified with
WHO non-laboratory risk assessment tool. Factors with statistically significant relation with high
10-year CV risk were gender ( p = .008), age group of 61 to 70 (p = .000), retired occupational
status (p = .000), smoking (p = .047), and hypertension (p = .000).
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A multivariable binary logistic regression test was conducted to evaluate the association between
factors related with the outcome of interest. The logistic regression model was statistically
significant (p < .000). The goodness of fit of the model was assessed with Hosmer-Lemeshow test
(Hosmer & Lemeshow, 2000). The test yielded a Chi-square value of 9.8, which was not statistically
significant p = .134. The Cox & Snells and Negelkerke pseudo-R squares are .41 and 68% which
indicated that the model adequately fit the data.

After controlling for gender, occupation and age, hypertension remained to have statistically
significant association with high 10 year ASCVD risk score according to the WHO non-laboratory
risk assessment tool: B = 1.865, SE = .694, Wald= 7.226, df = 1, p =.007, OR = 6.4 (95% CI = 1.65
— 25.1). In this model, being diagnosed with Hypertension had a 6.4 times higher odds of having a
high 10 year ASCVD risk score.(Table 3)

Similarly, age also remained to have significant association with the outcome variable. It was
pointed out that those who were 60 years of age and above, had a higher odds of having a high 10
year ASCVD risk score compared to those below 60 years of age. OR= 63.3 (95% Cl= 14.1 —
284.6).

Table 3: Multivariable binary logistic regression of factors related with high 10-yr CV risk classification
of study participants

95% C.I.
Parameters B S.E. Wald df p value COR
Lower  Upper
Gender (M) 1.18 1.18 0.99 1.00 0.32 3.26 0.32 33.5
Hypertension 1.87 0.70 7.23 1.00 0.007 6.45 1.66 23.13
Age(>60) 4.12 0.77 29.28 1.00 .000 63.33 14.09 284,57
Job (retired) 3.49 4.00 0.48
Government Employee -1.54 1.29 1.42 1.00 0.23 0.21 0.02 2.70
Private Corporations -1.87 2.03 0.85 1.00 0.36 0.15 0.00 8.28
Self Employed -1.12 1.27 0.77 1.00 0.38 0.33 0.03 3.93
Unemployed -1.17 0.71 2.68 1.00 0.10 0.31 0.07 1.26
Constant -3.85 .94 16.97 1.00 0.00 0.021

Among patients classified as high risk with the WHO non-laboratory, high and intermediate risk
with WHO laboratory, and AHA CV risk assessment tools only 25% (8), 31% (13), and 23.4% (15)

of the study participants were on statins.. There was no statistically significant relationship between
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WHO non-laboratory CV risk classification and statin treatment in the sample (p = .081) while both
WHO laboratory (p = .001) and AHA (p = .000) risk classifications had statistically significant
relation with statin use.

Even though only 27.8% (27) of patients with the diagnosis of dyslipidemia were on statin therapy,
there was a statistically significant relationship between having dyslipidemia and statin use (p =
.000). Similarly, 27.4% (27) of patients diagnosed with hypertension were on statin therapy and
statistically significant relation was observed (p =.000).

Table 4: Utilization of Statin therapy among intermediate and high risk RA patients according to WHO
Laboratory, Non-laboratory and AHA/PCE Cardio-vascular risk assessment tools

Characteristics Sample On Statins p value®

WHO Non-laboratory CV Risk Categories

Low 147 (82.1) 19 (12.8) 081
High 32 (17.9) 8 (25.0)
WHO Laboratory CV Risk Categories
Low 137 (76.5) 14 (10.1) o1
High & Intermediate 42 (23.5) 13 (31.0)
Dyslipidemia* 96 (53.6) 27 (27.8) .000
AHA
Low and Borderline 115 (64.2) 12 (10.3) .028
Intermediate and High 64 (35.8) 15 (23.4)
Hypertension 72 (40.2) 20 (27.4) .000

Abbreviation: CV — Cardio-vascular,
*Dyslipidemia diagnosis is assessed with past medical history and ATP-111 dyslipidemia definition

¥p values are for Pearson’s y°test of independence
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6. Discussion
Atherosclerotic cardiovascular disease is a major contributing factor for an increased mortality in

patients with Rheumatoid Arthritis.(4) This is due to the higher prevalence of traditional CV risk
factors and RA specific novel risk factors.(5,6,7))This study is the first of its kind in Ethiopia, which
assessed the 10 year ASCVD risk, its associated factors and utilization of statins among high risk
patients with Rheumatoid Arthritis. The prevalence of high 10 year ASCVD Risk score was found to
be 17.8% based on the WHO non laboratory risk assessment tool whereas AHA/PCE and WHO
laboratory risk assessment tool identified 8.4% and 2.8% of RA patients as high risk. Despite these
differences in the CV risk scores, our study has demonstrated a significant positive correlation
among the three tools, of which the strongest correlation was obtained by WHO laboratory and
AHAJ/PCE with r(178) of .915 followed by .887 for WHO laboratory and non-laboratory and .863
for WHO non Laboratory and AHA/PCE. This finding implicates that High ASCVD risk is common
in RA patients in Ethiopia.

Possible explanation for the discrepancies is explained by the different cutoff values used to
categorize high risk patients in the respective risk assessment tools (20% for WHO laboratory and
AHA PCE, whereas 10% for WHO Non laboratory risk tools). The later cutoff value of 10% for
high ASCVD risk score relates effectively with the laboratory risk assessment tools specifically for

non-diabetic patients.(48)

The magnitude of high 10 year CV risk score reported by cross-sectional analysis conducted in
Mexico and Italy were higher compared to the findings of this study, with an estimate of 23.2% and
39.3% respectively using the AHA pooled cohort Equation.(31, 33) Possible reasons for this
discrepancy can be explained by the differences in the socio-demographic and behavioral
characteristics, as their population included a higher number of geriatric age groups and higher
proportion of patients were smokers compared to our study (9.3% vs 1.7%) which enhanced their
CV risk significantly. The AHA/PCE tool is originally developed for the western countries which

might contribute for the possible underestimation of the risk score in our study compared to theirs.

With regards to WHO laboratory risk assessment tool in our study, which has identified only 2.8%
of the RA patients as high risk, it categorized a higher proportion of the sample into intermediate and
low risk (20.6% and 76.7%) which goes along with one study which described a higher chance of

underestimated risk score by the use of CV risk calculators especially for those who are categorized
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as low and intermediate risk even after the use of the multiplication factors.(1) Lack of RA specific
indicators and markers which identifies subclinical atherosclerosis(as it correlates well with the
development of future ASCVD) in the risk assessment tools contribute for underestimation of their
true risk.(12,26,30)

The WHO non laboratory risk assessment tool was used for analysis as it highly correlated with the
other tools and identified a higher proportion of patients as high risk. On the multivariable
regression, hypertension and age were found to be the main determinant factors of high 10 year
ASCVD risk score. Accordingly after adjusting for other covariates, hypertension remained to have
a significant association with high 10 year ASCVD risk score with a p value of .007, and 6.4 fold
increased odds of having a high 10 year ASCVD risk score compared to those who don’t have
Hypertension. Similar findings from the literature have reported the association of an increase in the
systolic blood pressure with a higher occurrence of CV events in RA patients.(50)

Our study has also shown that increment in age is a significant predictor of high 10 year ASCVD
risk score with a p value of .000. Those with age of 60 and above had higher odds of having an
elevated 10 year ASCVD risk score compared to those below 60 years of age. Similar findings were
reported in a population based inception cohort study in Minnesota, where aging increased the
predicted CVD risk of RA patients exponentially.(49) The same study has also demonstrated that the
presence of seropositivity doubled the effect of age on CV risk which is far-fetched to demonstrate
in our study because of the study design. (49)and not adequately powered to look into the effect size
because of the wide confidence interval produced in our study which can be explained by the

relatively smaller sample size.

Our results have demonstrated the magnitude of traditional Cardiovascular risk factors among RA
patients among which Dyslipidemia was found to be the commonest one(53.3%) a higher proportion
compared to previous studies done in Mexico.(32) Hypertension accounted for 40% of the sample in
our study and similar findings were obtained in previous literatures which revealed a prevalence of
57% and 33% in two different studies.(17, 32). Hypertension was found to be the main driver of high
10 year ASCVD risk score as it was prevalent among the study participants. The third common CV
risk factor was Diabetes mellitus(16.1%) with similar findings compared to the previous studies in
India(12%) and Mexico(13.4%).(30,32) Smoking history (both current and previous) accounted for
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1.7% of RA patients in our study which is very low in contrast to studies done in India and
Mexico.(31, 32)

Concerning primary prevention measures, only 25% of high risk(WHO non laboratory), 31% of
intermediate and high risk groups(WHO laboratory) and 23.2% of intermediate and high
risk(AHA/PCE) were on statins in our study which is a very low practice compared to the standard
as the American Heart Association and WHO recommend statin therapy for primary prevention for
RA patients with intermediate and high 10 year ASCVD risk scores. This result is similar with a
study conducted in Mexico where only 14.7% of the high risk groups were taking statins where as
another study revealed that 24.8% of the high risk groups were not on statins.(30,31)
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7. Conclusion and recommendations
Elevated 10 year ASCVD risk score is common among Rheumatoid Arthritis Patients in Ethiopia.

Our study has demonstrated a high ASCVD risk score of 17.6% with the WHO non laboratory risk
assessment tool which highly correlates with the AHA/PCE and WHO laboratory CV risk
assessment tools. Age and Hypertension are the main drivers for a high 10 year ASCVD risk score.
In spite of the broad range of high ASCVD risk score among RA patients, primary prevention
measures are poor as only one third of the high risk groups were on statins.

Despite the lack of a universally recommended/accepted risk assessment tool to assess all RA
patients, we recommend the use of WHO non laboratory risk assessment tool in our country,
Ethiopia, as it is easy and feasible to use and better identifies high risk groups in a setting of limited
resources. In addition, statins have to be instituted for all high and intermediate risk groups with

Rheumatoid arthritis for primary prevention.

Further prospective observational studies with larger sample size are required to determine which

risk score correlates best with the development of ASCVD in 10 years.

8. Limitations of the study

Possible limitations of this study include, the nature of the study design. As it is a cross
sectional one, it makes it difficult to estimate the true incidence of Cardiovascular events as an
outcome, but it gives an input for future large prospective cohort studies.

The study has also failed to find significant association between high ASCVD risk and
Rheumatoid arthritis specific variables which could be explained by the lack of RA specific
variables in the CV risk assessment tools.

Subclinical atherosclerosis was not assessed because of budget constraints for imaging
modalities (Carotid Doppler U/S to assess Carotid media intima thickness) which strongly

correlates with the risk of CV events in the future.
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Annexes
Annex 1: Assurance of the primary investigator

I, the undersigned agree to accept all the responsibilites for the scientific, ethical and technical
conduct of the research project. I will provide timely progress report to my advisors and seek the
necessary advice and approval in the course of the research. I will communicate timely to my

advisors, and all stake holders involved in the study including any source of funding for this research.

Name of the Primary Investigator:

Yemisrach Kifle Shewangizaw (MD, 3rd year IM resident)
Phone number: +251 922 961 242

E-mail address: yemkifle2@gmail.com

Date Signature

Approval of my advisors

Advisors Name:

1. Dr Birhanu Demelash (MD, Consultant Internist, Rheumatologist)
Phone number: +251 911 002 235

E-mail address: birhanu_27@yahoo.com

Date Signature

2. Dr Dejuma Yadeta (MD, Consultant Internist, Cardiologist)
Phone number: +251 911 411 081:
E-mail address: dejuya@gmail.com

Date Signature

Department of Internal Medicine, College of Health Sciences, AAU
Phone number: +251 115 510 653

E-mail address: imed.som@aau.edu.et

Addis Ababa, Ethiopia
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Annex 2: Participant information sheet

Good morning/afternoon dear participant! My name is . I am working as a

data collector for the study being conducted to assess the 10 year cardiovascular risk &
prevention strategies among patients with Rheumatoid Arthritis done by Dr Yemisrach Kifle
Shewangizaw (3 year internal medicine resident). Please allow me to take a moment to explain the
study and how you were chosen to participate in it. If something is unclear, don't hesitate to ask, and
take your time in determining whether or not you choose to participate in this study. 1 want to
underline that participation in the study is completely voluntary. You will not be penalized if you
choose not to participate in this study or if you decide to stop participating at any point.

It is well known that ASCVD is the main cause of death in patients with Rheumatoid Arthritis,
due to the higher prevalence of traditional risk factors and other novel risk factors. This has been
shown in the literature and the guidelines recommend a routine CV screening for all RA patients.
Despite this, there is no formal CV risk assessment practice in our RA patients and datas are
lacking in Ethiopia and Africa regarding CV risk in these particular patients, which raised this

research question.

The objectives of this study are to assess the 10 year atherosclerotic cardiovascular risk, to

identify CV risk factors and assess CV risk management in patients with Rheumatoid Arthritis.

The study will run from September 1 through November 30, 2023, G.C. Through the use of
structured questionnaires, data will be gathered. Should you consent to participate in this

research, you will be required to fill out the accompanying questionnaire.

All the required physical examination measurements and biochemical study results which are

done in the past 3 months will be taken for the purpose of the study.

Every piece of information collected for the study will be kept private. Your name will not
appear in presentations of the study's findings made at meetings or in papers published in a

journal.

There will be neither incentives, nor direct benefit for you for participating in this study.
However, the results from the study may give input to primary care physicians, Internists and

Rheumatologists in maximizing care for patients with Rheumatoid arthritis. There are no medical
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risks to you from participating in this study

You can consult the contact person listed below, if you have any questions about the study

before/during your involvement.

Yemisrach Kifle (MD, 3rd year IM resident)
Phone: +251 922 961 242
E-mail address: yemkifle2@gmail.com
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pan PaADM@M- gRYGR K LYF FOIC RRFLCI::

4FLL ACTEL+HN NANTFE FORaqPF AL AGRF POR8Ce Py§ ddINk PANG +P P71
PRIRNC NAF(ASCVD) U LH+mPA: LU MG APF JC NIRR4 NANG +PPH
PLIPNC NAF(ASCVD) Udnge panpH ALATM- PA4 NARPR NASFO(4TFLE ACTHLL+N)
AR ATE PIF AJAS 9PNTLT +RCY BPHA: NALMRS ANNNPR A@m IC +PLHD-
PARMM. hJAG MIAAPTT (IPC N4GTFLE ACHLL4N (RA) IC NF O+PPH oA LT
PANT L9RNC UYdRIR NRA FATPTF AL +IASRTFFOT ACOHARL P17 IR LT TFD-
BUT® N+ALE N1-F AT @AM +1ARAL P4MFLE ACTHLL+N aRaDLPPTGe AlRATR © RA
FNPF apng PCV(PANT +PPH) FoCaDs ATRLLCT LAPhsA: RUTR UF 917 N RA
FNMPFTY AL gRY9R 4R AR eNG PCV(PANG +PPH URIR AT hJASR) JRCDL. ATRE:
PAgR::
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NAFEXPT NAGLN AT NAAT HE+E AT APNNAZ 1N, NAFE- A7CT @A DI A18 U RA NA S
AANF@ FNAPF PANG LIPNC UARIR NAFPF N&F APMT AT AJASe TR LT AL
PARLE AT AA: ATHU TPANFPTF AT PF914 DM N4t PAFDP NAPPE NAGT ADPEHL
@AM ATHUY PIRCIRC M PEPTF ANTNLAS

PG+ GATMPT RA NANFD- FNTQPF AL P 10 AdPF PANGT+PLPH PLID o Yamge N oF7T
(cardiovascular risk) Aa®79279®, PCV (PAN UaRIR) A JAse i PFT AGPAPT AT &+
AIAG P T AAFD Fhaq PF (high CV disease risk ) @NAN P a2372F7 anqgRqge o

2U mTF AAA DAL LT ANN 1AM 30 72023 NARLE AMESTF BANANA: MG+ AL
AMRA+& &P LT NP ACPMEER ARAN ATEAM EMNPNPFA:

ANA@ oL PFY (I°C NASGTF 3 4T BN P+AG PANLFE O-MeFT AT+ AATY (LN
£ANANA::

NG+ P+ANAMN LAIR ALEPTF NMAMDC L PHA: PG+ @Mt NANANPT AT N ARTIAP
@At @AM N F+aNE U O+AFLOT NTD ARRIGIO:

NHYU PG @-ND ATRA+E 990 AR1F NEP ARFLIP: NARA+EFIR Pa9LCANT AL
@LII° NIF ARFCIP::

NA DT+ MITOT9° AL M PR NAPTF NHU NFTF P+RAN+®-T AG- FTNC BFA A=

PIONLT N&EA (MD, 3rd year IM resident)
NAn: +251 922 961 242

ATA A2 ¢A: yemkifle2@gmail.com
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Annex 3: Declaration of informed voluntary consent

The participant information sheet has been read to me. | have a good understanding of the study's
objectives, methods, advantages and disadvantages, confidentiality concerns, participation rights,
and address for any questions. | have the option to ask questions about anything that's not quite
clear. | was told that I may opt out of the study at any moment and that | was not required to
respond to any questions. Consequently, I hereby voluntarily consent to be a participant in this

study and sign my name with my initials as shown below.

Contact Address: Phone number:

E-mail address:

Signature of participant

Name of Data collector Signature of Data collector

AN¢ 3: P42 L% NIRgRyF IDNAC MlPT

NAL PAMY P+AFLMT PADLE M+ NAYIN ATNMPAL: PG+ GATYE ANYRTFT N I+TF AT
TEAOTFT MAMLPYFE PADA+E OONTTF AT ATYIEFD-9° AMLST PNA MG+ ALE-A NTAS
T19C%  HLEFAL: AR NAPF FEET AR MPRPTT AIEMLSP ARA HADPTA:
NMIFD-9° 1H MG+ PR@ME MLIE PMIALATDT TIFM-T9° MmPE AAGDADAR dbqt
AT8AT +191CFA: NAHU hHU NFF ATE+HIARD- NHU MGF AR ARA+& N PLAIF
AT NLLMR ALITMAU:

P+AFL AEGA: NAR 2MC
AT A& LA

pan/Bs ANAND- A9

Pao/ZE ANANG- £CT9
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Annex 4: Standard Questionnaire

Eligibility Assessment Response
Yes No

Established ASCVDs Coronary Heart Disease

Cerebrovascular Disease

Peripheral arterial Disease

Aortic disease
Severe lllness/critically ill
Age less than 40 years old
If response to any one of the above questions is Yes, End
Consent has been read and obtained IfNo, END

Interview Language and Code Response

Interview Language [Insert Language]

MRN/ | - care number/Code

Contact phone number
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Step 1: Questionnaire on Sociodemographic Information

Question Response
Sex Male 1 Female 2
Age Years
Level of | No formal schooling 1 High school completed 5
education Less than primary school 2 College/University completed 6
Primary school completed 3 Post graduate degree 7
Secondary school completed 4
Region Tigray 1 Somali 5 Gambella 9
Afar 2 Benishangul-Gumuz 6 Addis Ababa 10
Ambhara 3 SNNPR 7 Dire-Dawa 11
Oromia 4 Harari 8
Marital status | Never married 1 Divorced 4
Currently married 2 Widowed 5
Separated 3
Current Job Government employee 1 Non-paid 4 Retired 7
Non-government employee 2 | Student 5 Unemployed (able
to work) 8
Self-employed 3 Homemaker 6 Unemployed
(u
nable to
work) 9
Monthly <5000ETB 1 5,000-10,000ETB 2 | 10,000-20,0000ETB 3 | >20,000ET
income B 4
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Step 1: Questionnaire: Behavioral & Clinical Assessments

Question Response
Current smoking Yes 1 No 2
Previous smoking Yes 1 No 2

If yes to smoking

Number — of  years___ | \mber of cigarettes/day

Alcohol intake history

Yes 1 No 2

If yes, to Alcohol intake

Amount (in local measurements)

Frequency per week :

Total duration of intake

Exercise Habit

Yes 1 Frequency per week
Duration per day (in minutes)

Type of exercise

No 2

Hypertension

Yes 1, Duration

No 2

Treatment for hypertension

Yes 1 Medications

No 2

Diabetes or Pre-diabetes (IFG, IGT)

Yes 1, Duration

No 2

Treatment for Diabetes

Yes 1, Medications

No 2

Dyslipidemia (Abnormal Cholesterol)

Yes 1, Duration

No 2

Yes 1, Statin type , dose Other
Treatment for Dyslipidemia agents

— (ifany)

No 2
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RA disease duration

RA disease activity

Extra articular manifestations

DMARDs use Methotrexate 1 Biological DMARDs
Yes 1

Corticosteroid use No 2
If yes, dose

NSAIDs use Yes 1 No 2

Step 2: Physical Measurements

Question Response

Blood Pressure Systolic ( mmHg) Diastolic (mmHg)

Height in Centimetres (cm)

Weight in Kilograms (kg)

Calculated BMI In kg/m?

Step 3: Biochemical Measurements

Question Response
FBS/Hgb A1C /
LDLc
HDLc
Lipid profile
Total cholesterol
Triglyceride
RF
Anti CCP
CRP

Thank you for your time!
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hNZ 4: MENGT ML P

ADG+ +0FL 1 NST 99o7m goAR
AP AL

ASCVDs PAf yango
PAf yaogo AR yaogn

pLgE NC yangn

PARCEN (A

29° N IN)NAF
nNg hango
089 N 40 aDF (T

NAL NtHIHGF D PEPTF MNP AATS TPAN AP NUTTT huCN

42L& +1NA AT +4.LTRA AL NUPTT enCh

PPA MLP £7E AT e oA

PHA DMLd £ [£7% ANIN]

MRN /| -care e C/ ng

P+AF<L NAh MG
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228 1: NAAELIP944 T8 AR APMED

mee goAR
I m3e 1 At 2
4L am, Qa4
PFIRUCTH | 9RI9R AR PNG FIRYCTH PAIR 1 | UFA+S 228 F9RUCH Nt PMTP$5
848 NATRZ BZB T9UCT P10 2 | PAB/RLACHE PME+s 6
panEan/p /8 F9RUCE Nt | PRUL IoLP 8914 7
PMTP$3
UA+E 248 F+9°UCT Nt
PMTPd 4
NAA T2 1 ATHA, 5 JI°NA 9
hé-.C 2 NIATFA-FOH 6 AN ANN 10
A9 3 2N NAA7 48P 11
KCM.P 4 Uce 8
PFaC £AIN1 Ptéo 4
Uz £n2 N9e+ e+AP 5
P+ALP 3
PN& Ui | PART9NT ALtE 1 12 ATA°1eT 4 Mdt8 7
PaDYoNT PALPY +a9¢ 5 Né PAAD- (PN LT
A+E 2 PaqF4) 8
N4 Né- PR+82C 3 | PNLF ACPNF 6 Né PAAD- (AN LT
PmMLTA) 9

61




mCY?P 7N, | <5000 5,000-10,000MC 2 | 10,000-20,0000NC 3 | >20,000NC 4
NC1

£28 1: mMELP: PNYL AT hA.LhP A 1P+

mPP oA
AT AL AL PARAK AP 1 e 2
NHU 9290 heND- PO~k AP 1 e 2
AR hP NPT PAEAT Mt en g e
PAANA TOMM &M AP 1 Ae 2
AR AP NUYE

MY (NANNNG- ANSTF)  NATF 9°Y PUA 1H

AP 1 NAFRT+ 927 PUA 1H

N7 (N2LSPT)
PANA NPT ATPNSA ATRL

PANA NPT ATPNPN ARTT

hE 2

AP 1, 97 PUA 1H

PRI® 1Lt
A2 2

AP 1 PaReY1t ALTT _
ALI®R 14T mh9Re

A2 2

PANCNAF mETR L an- NN C NAF (IFG, | AP 1, 97 PUA 1H
IGT) he 2

AP 1emeY1t ALTH _

ANDC NAF hh9eT
AL 2

ANATRMP (N&+T PhANTCA a®M7) AP 1, 9o PUA 1H

AL 2
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ALNA TR M.L(NE+E PhANTCA aPM™)

hhoeq

AP 1, PADEYITQLyE T aomT AdT (A)_ |

hE2 2

1 U

P RANAF hFdm$ 927 PUA

P RA NA - disease activity

NAPIMMTP M-ch, Pir
PRA AT+

N DMARDs Unh9eg

Methotrexate 1

Biological DMARDs

AP 1
N hcthhtCe e uhgeg he 2
AP NPT Ah a®my_
N NSAIDs Uhgeg AP 1 he 2
£48 2: RNAR AN PPF
g AR
PLID 94T ANTAN (mmHg)_ 8 PhFAR (mmHg) _
GaD} NAYETRFC (ATD)
nNet NNAI&9R ()
P+nA BMI nheyem2
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228 3: PANGTL PPLANEPF

b oA

FBS/Hgb A1C(PhL.C a2 M)
LDLc(hA 8 A NANTCA)

Lipid profile | HPLC(RTAAA PANTCA)

(hANFCA Total cholesterol(M®AA

aBMm7) nANTCA aPM)
Triglyceride(+¢-£1A2N4-2
£amy)

RF

Anti CCP

CRP

LHRPT AANM-Y AARAITAL-::
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Annex 5: WHO Laboratory based CV risk chart

WHO cardiovascular disease risk laboratory-based charts

Exstem Sub-Saharan Africs
Hurundi, omaros, Diibostl, Eritrea, Flhiopla, Kenye, Madagasar, Mozambique, Malaw), Bwanda, Somalia, Tarmanta, Ugands, f2mbla

Risk Level o <ID% 0% fo <208

Risk Ll 5% % o <i0% 0P b <20

a8 aan
WM oua

5(e|e ] ] Slafafaf: ]
31445 gl yfafmje) (2] a2+ Ela|r|&fa]texm lefe ] Sl&)v| 7| 8| [a2fad]asfr]ae| se17s
Al a4 S| E|a]T|® 22|22 |% 4 5] 5| 8| &) 14058 dpLi | Ele|r|afe 4 (4] 5(8|8 Bla0] v 0a |18 ae1ss
HIFAEIEAR] a4 587 1(n]2|2]|2 A A 4| 51z 4| &= |ef7x Tle|e|ln| s ()44t Tla| o aefan 12138
11222 2|E1 a4 1112 | ala|E|4] <0 a|a|4]4): AR ARARY 2] 8(a)af4 Ela| T ] 120
a® A M e L B W a m 9 A L B - B & a 0 a0 9% a @ @ M
TT9%9 [ T % a FTT1T9% 4 1719 T 199 4 T199 4 [ il | F19% 4
T 9 9 T @ 9 T 5 T W T o v T o 9 T W o T W v
Totsl choiesimi (mmo) Total chokesterl immal])
Eastern Sub-Saharan Africa
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Annex 6: WHO Non-laboratory based CV risk chart
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