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Abstract
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Background: Cardiovascular events in rheumatoid arthritis were considered the most common cause of high morbidity and mortal-
ity. Controlling the modifiable risk factors for cardiovascular events is considered as one of suggestion to decrease morbidity and 
mortality. Hypertension was considered one of these factors.

Aim: In this study, we reviewed the recent literature to stand on the incidence and prevalence of hypertension recently after advances 
in treatment options. Furthermore, we reviewed the literature to find the etiology and consequences of hypertension in rheumatoid 
arthritis.

Methods: We conducted an electronic database search for suitable studies during, published in the last ten years, in five databases 
including; Google Scholar, Scopus, Web of Science (ISI), PubMed, and Medline. A manual search of references was done to detect any 
possible related papers. Two independent reviewers reviewed the resulting papers and reviewed based on our inclusion criteria.

Results: Based on our results, the incidence of hypertension in rheumatoid arthritis was higher than the general population. There 
is still controversy over the cause of hypertension but generally, it is mainly due to drugs and electrolyte imbalance. Studies implied 
that inflammatory condition did not increase the risk of hypertension. The risk of cardiovascular events in rheumatoid arthritis was 
significantly associated with hypertension

Conclusion: Hypertension is one of the most common risk factors for cardiovascular events in rheumatoid arthritis. More attention 
to the follow-up of the patients should be given.
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Introduction

Rheumatoid arthritis is an autoimmune disease that has a deleterious effect on joints [1]. Furthermore, it can affect extraarticular tis-
sues including heart and kidneys [1,2]. The prevalence of rheumatoid arthritis ranges from 0.5 to 1% in European and North American 
countries [1-6]. However, the incidence in the Asian population was much lower. The disease had very low occurrences in the African 
population [1-3,7]. 

The specific etiology of the disease is still vague. It was proved that it had been transmitted in families, but it did not account for 
the high incidence of the disease [2,8]. Furthermore, the twin study had proved that there was a four-fold increase in its occurrence in 
monozygotic twins more than dizygotic twins [9]. Other genetic susceptibility factor included HLA DRB alleles. Moreover, it was found 
that some alleles had a higher risk than other alleles. It was found that HLA DRB1*0404 is a much stronger susceptibility factor than HLA 
DRB1*0101 [10]. In addition, it was found that patients who have the two alleles were more susceptible to the disease more than those 
with one allele [9,10]. 

Environmental factors had been implicated in the etiology of rheumatoid arthritis. Infection and hormonal contraceptive pills have 
been reported as a protective factor against rheumatoid arthritis. It was found that females taking oral contraceptive pills had less risk 
for the disease that other females [2,11]. 

The most common and morbid complications in rheumatoid arthritis are cardiovascular complications [5,12,13]. It was estimated 
that it is present in 48% of rheumatoid arthritis patients [12]. The mortality rate in those patients was high up to 60% [12]. Based on 
recent papers, the main reason for cardiovascular risk in rheumatoid arthritis was proinflammatory status [14-17]. Moreover, the basic 
risk factors including obesity, diabetes, atherosclerosis, and hypertension were also implicated as a cause of high incidence and morbidity 
[14-16]. 

Hypertension is one of the modifiable risk factors in rheumatoid arthritis. Furthermore, it relatively has a higher incidence in the 
general population than rheumatoid arthritis. The factors associated with hypertension in rheumatoid arthritis is not well defined [6,18]. 
It was reported corticosteroids were associated with a high increase of hypertension incidence in rheumatoid arthritis. The proinflam-
matory state in rheumatoid arthritis and oxidative stress are attributable factors [6,19,20]. In addition, insulin resistance was reported 
in those patients. It was also found that homocysteine and leptin were increased in patients with rheumatoid arthritis [7,16]. In contrast, 
another study found that hypertension in rheumatoid arthritis was not associated with insulin resistance or inflammation but was more 
associated with BMI, age, and a dose of prednisolone [21-23]. 

However, this is considered small evidence that was not searched extensively in the past few years. Our aim in this study is to stand on 
the incidence, etiology, and treatment of hypertension in rheumatoid arthritis. 

Methods

We conducted an electronic database search for suitable studies during, published in the last ten years, in five databases including; 
Google Scholar, Scopus, Web of Science (ISI), PubMed, and Medline. We used the MeSH (Medical Subject Headings) terms for hyperten-
sion and rheumatoid arthritis. A manual search was conducted searching the references of the included studies and the related studies 
in PubMed. We also searched systematic reviews for any relevant papers. We only included human studies assessing the relationship 
between hypertension and rheumatoid arthritis from 2009. We excluded conference papers, reviews, abstract only papers, and books. 

Two reviewers independently reviewed the found papers for fulfilling the inclusion criteria. Then, the qualitative and semiquantitative 
synthesis of the evidence was performed. 
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Results

After searching the database, we got 432 study. After the title/abstract screening, 60 studies were included. Only 11 studies fulfilled 
our inclusion criteria. In total, we had two types of studies; either studies that defines the aetiological causes of hypertension in rheuma-
toid arthritis [20,24,25], while the other studies reported the prevalence of hypertension in rheumatoid arthritis and its consequences in 
these patients [6,18,21,22,26-29] (Table 1).

ID Country Study design Purpose RA pa-
tients

Con-
trol Identified cause

Carranza-Leon/2018 
[24]

USA Cross-sectional Aetiology 116 92 Na, K, and inflammatory 
markers

Mitrović/2015 [25] Croatia Cross-sectional Aetiology 55 42 Arterial stiffness index 
and common carotid 

intima-media thickness
Van Breukelen-vander 

Stoep/2016 [26]
Netherlands Cross-sectional Incidence 327

Midtbo/2016 [21] Norway Cohort Consequences 
of hypertension

134 102

Desai/2016 [20] USA Cohort Aetiology 4822 2400 Tumour Necrosis factor 
alpha inhibitor

Temiz/2014 [27] Turkey Case-control Consequence of 
hypertension

77

Myasoedova/2014 [28] USA Cohort Consequences 
of hypertension

442 424

Bartels/2014 [22] USA Cohort Prevalence 201
Protogerou/2013 [29] USA Cohort Prevalence 214
Morovic-Vergles/2013 

[18]
Germany Cohort Prevalence 627

Serelis/2011 [6] Canada Cohort Consequences 325

Table 1: The characteristics of the included studies.

What is the incidence of hypertension in rheumatoid arthritis?

Five studies reported the incidence of hypertension in rheumatoid patients [18,20,22,26,29]. Bartels., et al. had found that the inci-
dence of hypertension in rheumatoid arthritis was 36% compared to 51% without rheumatoid arthritis [22]. Protogerou., et al. reported 
the prevalence of hypertension in rheumatoid arthritis was 44% and it was double the matched population (67% versus 43%). They 
concluded that 2 out of 5 patients will develop hypertension. Furthermore, only 10% were unaware of hypertension and 29% could not 
control hypertension [29]. Another study compared hypertension between the high- and low-grade chronic inflammation in rheumatoid 
arthritis. They found that the prevalence of hypertension did not differ between both grades. However, it was higher in old age and high 
BMI [18]. Desai., et al. found that the incidence of hypertension was 36 per 1000 patients in the TNF-alpha inhibitors group compared 
to 42 per 1000 persons in the other group [20]. Another study compared the incidence of cardiovascular diseases according to CVRM 
and EULAR guidelines. The risk of cardiovascular disorders was 52% in CVD risk ⩾20% and according to the EULAR guidelines, 18% 
had a CVD risk ≥ 20%. They also found that antihypertensive was used in 23 - 25% of the population and only 6% used statins with anti-
hypertensive. However, only 50 - 86% of these patients did not achieve the desired blood pressure [26].
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Why does hypertension occur in rheumatic arthritis?

Three studies assessed the etiology of hypertension in rheumatoid arthritis [20,24,25]. Each study assessed specific risk factors. One 
study assessed the effect of electrolyte balance on the inflammatory status in rheumatic arthritis [24]. In this study, they found that the 
ratio of Na/K excretion was high in rheumatoid arthritis patients. They found a strong association of this ratio with the incidence of hy-
pertension in rheumatoid arthritis. Furthermore, the low K excretion was correlated with hypertension in these patients. Surprisingly, 
they were not related to the inflammatory markers assessed in the study. They did not significantly affect VCAM, TNF-alpha, IL-6, CRP 
and DAS28. They implied this effect is mainly because of the drugs including corticosteroids and coxibs. They also reported that every 1 
gm increase of potassium excreted per 24h, there was a 1mmHg decrease in diastolic blood pressure. However, the small sample size and 
cross-sectional design with lack of follow-up of the patients greatly interfered with the power of the study. Furthermore, the urine sample 
was collected only once. 

The second study in our review assessed arterial stiffness index and carotid intima/media thickness as a cause of hypertension in 
rheumatoid arthritis patients. In this study, they compared between hypertensive rheumatoid arthritis and normotensive rheumatoid 
arthritis [25]. They found that the carotid media/intima thickness and arterial stiffness index were significantly higher in rheumatoid 
patients with hypertension. However, they did not correlate with the inflammatory markers nor the degree of hypertension. This can be 
attributed to the small sample size and cross-sectional design like the previous study. They inferred from their results that atherosclero-
sis is much higher in hypertensive rheumatoid patients than normotensive patients. They also implied that a chronic inflammation state 
is associated with arterial stiffness. They also argued that CRP, ESR, DAS28, and CRP are not an adequate biomarker of inflammation in 
cross-sectional studies [25]. 

Desai., et al. was the third study to assess the cause of hypertension in rheumatic patients [20]. They assessed the effect of TNF-alpha 
inhibitor on the blood pressure in rheumatoid patients. Unlike the previous two studies, this study was conducted from 2001 to 2012. 
They measured the intake monthly and assessed hypertension as a diagnosis and at least one antihypertensive drug was prescribed. They 
compared between rheumatoid patients taking TNF-alpha inhibitors and rheumatoid patients taking the non-biologic anti-rheumatoid 
drugs. They found that the incidence of hypertension was 36 per 1000 patients in the TNF-alpha inhibitors group compared to 42 per 
1000 persons in the other group. However, they found that there was no reduced risk of hypertension in the tested group. Furthermore, 
there was no dose-response relationship between drug use and hypertension. They inferred that protective effect of TNF-alpha against 
the cardiovascular events in rheumatoid arthritis is not mediated through hypertension but through other mechanisms [20].

What are the consequences of hypertension in Rheumatoid arthritis?

Four studies solely assessed the consequences of hypertension [6,21,27,28]. In a large Greek cohort, Serelis., et al. concluded that 
hypertension increased the risk of cardiovascular disorders in rheumatoid arthritis patients. In this study, they reviewed the medical re-
cords of patients who had more than two years of follow-up. They found that hypertension was associated with an increase in the inflam-
matory markers of rheumatoid arthritis. Furthermore, they assessed other risk factors for cardiovascular events in rheumatoid arthritis 
and it included leflunomide use and high CRP. 

Two studies assessed the effect of hypertension on asymptomatic cardiovascular organ damage using echocardiography [21,27]. In 
one of these studies, left ventricular (LV) geometry and Systemic arterial compliance (SAC) was assessed in both hypertensive and nor-
motensive patients [21]. Left ventricular geometry was abnormal if LV mass index or relative wall thickness was increased. Septal early 
diastolic tissue velocity < 8 cm/s was an indicator of LV diastolic dysfunction. Stroke volume index/pulse pressure ratio was indicative of 
systemic arterial compliance. In this study, they found that hypertension was associated with abnormal ventricular geometry, LV diastolic 
dysfunction, and low arterial compliance. They also found that this effect was not related to the inflammatory condition of the disease 
[21]. They revealed that hypertension increased the incidence of cardiovascular diseases in three folds. They found that its effect was 
abundant irrespective of age, diabetes and inflammatory markers [21].
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The other study compared between hypertensive and non-hypertensive patients regarding chamber size and wall thickness [27]. They 
assessed the carotid intima/media thickness and epicardial adipose thickness. However, they found that carotid intima/media thickness 
and epicardial adipose thickness were significantly higher in hypertensive patients. Furthermore, they found that diastolic function was 
significantly affected by hypertension in rheumatoid patients. In addition, its effect was independent of other risk factors including old 
age and diabetes [27].

Another study assessed the long-term effect of hypertension on rheumatic arthritis patients on mortality and cardiovascular events 
[28]. In this study, they followed the patients for eight years. Out of 442 rheumatoid arthritis patients and during a mean follow-up of 
seven years, they reported 33 cardiovascular morbidities and 57 mortality. The risk of cardiovascular events per 1mmHg increase in sys-
tolic blood pressure was 1.12 (Hazard ratio) while for diastolic blood pressure, it had a higher risk of mortality. The results were the same 
after controlling for age, dyslipidemia, diabetes, and other risk factors [28].

Conclusion

Based on our results, hypertension is a highly incident in cases of rheumatoid arthritis. It was obvious that it was associated with a high 
risk of cardiovascular events and it is considered as one of the modifiable risk factors. Its effect on cardiovascular organs was not associ-
ated with the inflammatory state of the disease. We recommend that meticulous care should be given for the treatment of cardiovascular 
events.
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