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Abstract: Comorbid conditions play a pivotal role in rheumatoid arthritis management and outcomes. We estimated the percentage 
of comorbid illness among rheumatoid arthritis patients and explored the relationship between this comorbidity and different pre-
scriptions. A cross-sectional study of patients with rheumatoid arthritis in three centers in Saudi Arabia was carried out. Comorbid-
ity and antirheumatoid medication regimens prescribed were recorded on a specially designed Performa. The association between 
comorbidity and different drugs was analyzed. A total of 340 patients  were included. The most comorbidities were hypertension 
122 (35.9%), diabetes 105 (30.9%), osteoporosis 88 (25.8%), and dyslipidemia in 66 (19.4). The most common drug prescribed was 
prednisolone in 275 (80.8%) patients followed by methotrexate in 253 (74.4%) and biological therapy in 142 (41.5%) patients. Gluco-
corticoids were prescribed considerably more frequently in hypertensive and diabetic patients as well as in patients with osteoporosis 
and dyslipidemia. Most patients with rheumatoid arthritis suffered from comorbid diseases.
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Introduction
Rheumatoid arthritis (RA) is a chronic inflamma-
tory multisystemic disease targeting the synovium.1 
The condition exists worldwide and affects all ethnic 
groups at a rate of approximately 0.5% to 1% of the 
adult population.2 The etiology of RA is unknown;3–5 
however, it may be triggered by reactions to infections 
in susceptible people.6 Female gender, monozygotic 
twins, and cigarette smoking appear to be risk factors 
for RA.4,7 Diagnosis of RA is based on patient history, 
thorough examination, and laboratory testing.4,11 The 
characteristic presentation of RA involves a gradual 
onset of symmetrical arthralgia and synovitis of small 
joints of the hands, feet, and wrists, as well as morn-
ing stiffness.1,4,12

Among drug therapy, single drugs or combinations 
of drugs such as non-steroidal antiinflammatory drugs 
(NSAIDs), corticosteroids, and disease-modifying 
antirheumatic drugs (DMARDs) are used for treating 
RA.1,4 Currently, methotrexate and sulfasalazine are 
accepted as first-choice DMARDs. Biological agents 
such as tumor necrosis factor (TNF) inhibitors are 
newer agents used in RA treatment.1,16

It is increasingly recognized that comorbid con-
ditions play a pivotal role in RA outcomes. Studies 
reveal that patients suffering from RA carry two or 
more comorbid conditions.17 Cardiovascular, osteo-
porosis, and other associated conditions increase 
mortality in RA patients.18 These comorbid conditions 
also affect the choice of RA treatment. In a previous 
study, Linde et al22 demonstrated a 73% incidence of 
comorbidities associated with RA.

The aim of this study was to estimate the percent-
age of comorbid illnesses among RA patients and 
to determine the relationship between this comor-
bidity and varying prescriptions given by different 
rheumatologists.

Materials and Methods
This cross-sectional study was carried out at three 
hospitals in the Kingdom of Saudi Arabia, including 
Al-Hada Hospital, National Guard Hospital, and King 
Abdul-Aziz Hospital. The duration of the study was 
1 year from October 2011 to October 2012. Using 
a non-probability judgment sampling technique, a 
total of 340 patients diagnosed with RA based on 
the 1987 American College of Rheumatology cri-
teria were included in the study; however, pregnant 

and lactating women were excluded from the study. 
Among the 340 patients, 265 (77.9%) were female 
and 75 (22.1%) were male. A special Performa was 
designed that included patient data based on files, 
reviews, a detailed history, and examination, as well 
as the latest laboratory test results.

Antirheumatoid medication regimens prescribed 
by rheumatologists and comorbidities such as hyper-
tension, diabetes, osteoporosis, dyslipidemia, liver, 
and cardiac diseases were recorded. The association 
between comorbidity and different drug prescriptions 
was analyzed using the Chi-squared test with SPSS 
version 17 (IBM Corporation, Armonky, NY, USA). 
The results were displayed in tabulated form showing 
comparisons and frequencies of variables.

Results
In our study, the total number of patients with diag-
nosed RA from the three centers was 340. The prev-
alence of the disease was greater in females [265 
(78%)] than in males [75 (22%)]. The male to female 
ratio is shown in Figure 1. Rheumatoid factor was 
found to be positive in 259 (76%) patients and 11 
(3%) patients complained of associated allergies. The 
duration of RA was also noted. A total of 113 (33%) 
patients suffered from RA for the past 0–5 years, 11 
(35%) for 6–10 years, 63 (19%) for 11–15 years, 
25 (7%) for 16–20 years, and 21 (6%) for more than 
20 years. A demographic profile of 340 patients with 
RA is shown in Table 1.

In this study, 225 (66%) patients of the 340 inves-
tigated were found to suffer from at least one 

Females
78%

Males
22%

Figure 1. Male to female ratio of rA patients.
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 comorbidity. The number of patients with various 
comorbidities is shown in Figure 2. The most com-
mon comorbidity was hypertension (HTN). Of the 
340 patients suffering from RA, 122 (36%) were 
hypertensive. The second-most common debilitating 
condition was diabetes mellitus (DM). A total of 105 
(31%) patients suffered from DM. As a comorbidity 
of RA, osteoporosis was third in our study. Eighty-
eight (26%) of the 340 patients exhibited decreased 
bone mineral  density. Sixty-six patients had abnormal 
serum levels of lipids (dyslipidemia). Thirty-five 
(10%) patients were diagnosed with peptic ulcer dis-
ease and 29 (9%) had hypothyroidism. Some RA 
patients were also found to have hepatic and cardiac 
problems. Twenty-six (8%) patients had chronic liver 
disease, while 25 (7%) had ischemic heart disease 
(IHD). Similarly, bronchial asthma, tuberculosis 
(TB), cerebrovascular accident (CVA), intestinal lung 

Table 1. Demographic profile of 340 patients with RA.

Variable Frequency 
n (%)

Age “years” 53.3 ± 11.3
gender male:female (1:3.5)
 Male 75 (22.1%)
 Female 265 (77.9%)
rheumatoid factor, no. (%) 259 (76.1)
Duration of the disease “years”
 0–5 113 (33.2%)
 6–10 118 (34.7%)
 11–15 63 (18.5%)
 16–20 25 (7.4%)
 .20 21 (6.2%)
history of allergy 11 (3.2%)
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Figure 2. Patients and number of comorbid conditions.

fibrosis, malignancy, chronic renal failure, deep 
venous thrombosis, hyperthyroidism, inflammatory 
bowel disease, and others were also observed in the 
patients. Comorbidities in RA patients are shown in 
Table 2 and Figure 3.

In our study, 275 (81%) patients were taking 
 prednisolone. Additionally, 120 (35%) patients were 
on NSAIDs. A total of 86% of patients were taking 
one or more DMARDs (eg, methotrexate, sulfasala-
zine, antimalarial agents). A total of 253 patients were 
taking methotrexate, 120 were on sulfasalazine, and 
110 were using antimalarial drugs. Among other drugs, 
biological agents were used by 141 patients; thus, most 
patients were on DMARDs and  corticosteroids. Drugs 
prescribed to the 340 patients are shown in Table 3.

The pattern of drug prescription in patients suf-
fering from RA with comorbid conditions is shown 
in Table 4. A significant association between steroids 
use and risks of IHD was observed, including DM, 
HTN, and dyslipidemia. Prednisolone was prescribed 
in approximately 90% patients with HTN, DM, or 
 dyslipidemia. Additionally, steroids were prescribed 
primarily in patients with osteoporosis (89.7%). 
 Overall, more than 60% of patients with any comorbid 
condition were taking prednisolone. Approximately 
72% of cases with hypothyroidism were receiving 
biological therapy.

Chronic hepatitis was observed in a total of 26 
(7.6%) patients. Hepatitis B was found in 18 (5.2%) 
patients and hepatitis C was present in eight (2.3%) 
patients. None of the patients with  hepatitis B 
received biologic therapy. Seven patients had hepa-
titis C with Child–Pugh scores of A–B. All were 
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Figure 3. Comorbid conditions.

Table 2. Comorbidity of patients.

co-morbidity n (%)
hypertension (hTN) 122 (35.9)
Diabetes mellitus (DM) 105 (30.9)
Osteoporosis 88 (25.8)
Dyslipidemia 66 (19.4)
Peptic ulcer disease (PUD) 35 (10.3)
hypothyroidism 29 (8.5)
Chronic liver disease (CLD) 26 (7.6)
Ischemic heart disease (IhD) 25 (7.4)
Bronchial asthma 23 (6.8)
Tuberculosis (TB) 15 (4.4)
Cardiovascular accidents (CVA) 13 (3.3)
Interstitial lung fibrosis (ILF) 9 (2.7)
Malignancy 9 (2.7)
Chronic renal failure (CrF) 8 (2.4)
Deep venous thrombosis 7 (2.1)
hyperthyroidism 4 (1.2)
Inflammatory bowel disease (IBD) 1 (0.3)
Other 36 (0.0)

treated with etanercept. In patients with chronic viral 
hepatitis, 17 (65.3%) used MTX. Fifteen (88.2%) 
patients had Child–Pugh scores of A–B and two 
(11.8%) had advanced liver disease. We observed a 
significant increase in the use of antimalarial drugs 
among patients with chronic hepatitis (18; 69.2%).

IHD was found in 25 patients (7.4%). All 11 patients 
with IHD who used biologic therapy were NYHA 
class 1–2.

Thirty-five (10%) patients had peptic ulcer disease. 
Fifteen (42.9%) were taking NSAIDs. Inappropriate 
use of NSAIDs was found in two patients with high 
risk and in four patients with moderate risk.

Discussion
Our study demonstrates that the most patients with 
RA suffer from a number of associated  cormobodities. 
Major risks factors for cardiovascular disease such as 
HTN, diabetes, and dyslipidemia account for most 
of these comorbidities. Corticosteroids are the most 
commonly prescribed medication.

This cross-sectional study examining 340 patients 
showed similar results to previous studies. Similar to 
previous studies, our study showed that more women 
(78%) than men (22%) suffer from RA.1,4 Ikuyama 
et al23 conducted a study involving 296 patients with 
RA. In their study, the prevalence of women was sig-
nificantly higher (84% women, 16% men). In another 
study, Islander et al24 also found RA more frequently 
in women than in men. Similarly, Kuo et al25 carried 
out a nationwide study to examine the incidence and 
mortality of RA in Taiwan and found that both the 
incidence and mortality of RA was higher in women 
than that in men.

In our study, the average patient age was 53.3 ± 
11.3 years, which is similar to the average age of 
patients with RA. Similarly, in a recent study by 
Sineglazova et al,26 the average age of patients with 
RA was 49 ± 7.4 years. In another study, McCoy et al27 
found that the average age of patients with RA was 
55.5 years; thus, RA typically occurs in older patients. 
 Previous studies support our results of average age. In 
our study, RA factor was found to be positive in 76% 
of patients. In a study by Suresh,12 RA factor was posi-
tive in 70% of patients suffering from RA; hence, the 
presence of RA factor aids in the diagnosis of RA.
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Table 3. Total drug prescriptions for the 340 patients.

Drugs n (%) Current dose mg
Prednisolone 275 (80.8) 9.4 ± 8.0
Methotrexate 253 (74.4) 14.8 ± 4.3
Sulfasalzine 120 (35.3) 1800 ± 165
NSAIDs 120 (35.2)
Antimalarial 110 (32.3) 280 ± 92
Biological therapy 142 (41.5)
 rituximab 57 (16.8)
 Adalimumab 38 (11.2)
 etanercept 26 (7.6)
 Infliximab 20 (5.8)
DMArDs
 0 DMArD 47
 1 DMArD 172
 2 DMArD 97
 3 DMArD 24
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The primary purpose of this study was to identify 
comorbidities associated with RA and their impacts 
on drug prescription. In our study, 66% patients had 
at least one comorbidity. The five most common asso-
ciated comorbidities were HTN (36%), DM (31%), 
osteoporosis (26%), dyslipidemia (19%), and peptic 
ulcer disease (10%). Patients with different comorbid-
ities were prescribed different drugs. More than 60% 
of patients with comorbidities of HTN, DM, osteo-
porosis, and dyslipidemia were prescribed predniso-
lone and DMARDs; however, biological agents were 
prescribed in more than 50% of patients with HTN, 
DM, and treated TB. A total of 88% patients with 
HTN received glucocorticoids (GC). Long-term GC 
therapy is associated with a very high prevalence of 
HTN.28 It is clear that patients with RA and HTN who 
receive GC therapy should be closely followed-up. 
GC-induced HTN can exacerbate the condition of 
these patients.

The finding that fewer patients (41%) with HTN 
were prescribed NSAIDs was a positive result. 
NSAIDs are thought to exacerbate preexisting 
HTN.29 In this regard, NSAIDs are thought to cause 
HTN through different mechanisms (eg, sodium 
and water retention, renin–angiotensin–aldosterone 
system activation, inhibition of renal vasodilator 
prostaglandins).30–33 Thus, these agents should be 
avoided in patients with HTN. However, NSAIDs 
with nitric oxide-promoting properties can help RA 
patients with HTN. In the same manner, in patients 
at a high risk of bleeding (eg, those with peptic ulcer, 
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gastrointestinal risk factors), alternative therapy 
should be considered. If NSAID therapy is necessary, 
cyclooxygenase (COX)-2 inhibitors with misoprostol 
or proton pump inhibitors (PPI) can be used.34

GCs (eg, prednisolone) cause hyperglycemia;35 
thus, GCs should be avoided in patients with DM 
along with RA. In our study, more than 95% RA 
patients with diabetes were on prednisolone therapy; 
this indicates that special guidelines to physicians 
treating RA and adequate education of patients with 
DM are required. Patients suffering from RA are 
prone to develop insulin resistance;36 however, in 
some patients, the use of GC is unavoidable since it is 
the only agent that will control pain for a short period 
of time. Studies show that the use of anti-TNFα 
in patients with RA reduces the risk of developing 
DM.37 Thus, controlling inflammation reduces insulin 
resistance.38 In our study, approximately half of the 
patients (49.2%) received biological agents. The cost 
of the biologic therapy remains the main obstacle to 
using other medication, and alternative medications 
may have a high rate of side effects such as those 
observed with long-term GC use.37

Similarly, 90% of RA patients with osteoporosis 
received GC therapy. GC therapy is associated with 
an increased incidence of osteoporosis.39,40 Our study 
involved a large number of patients who were at risk 
for exacerbation of osteoporosis. Thus, physicians must 
carefully consider prescribed drugs for RA patients with 
osteoporosis, conduct bone density measurements, and 
employ primary prevention techniques and secondary 
treatments. Similarly, GC-induced dyslipidemia has 
been extensively examined;41,42 a total of 95% patients 
with dyslipidemia were on GC therapy in our study. 
Again, physicians should clearly consider comorbidi-
ties while prescribing drugs for RA patients.

The number of patients with hypothyroidism and 
hyperthyroidism were 29 (8.5%) and four (1.2%), 
respectively. A literature review disclosed a geographi-
cal variation of thyroid disease in RA ranging from 0.5% 
to 27% .43 Interestingly, the use of biologic therapy was 
significantly higher, as it was observed in 21 hypothy-
roid patients (72.4%). It is unknown whether these con-
ditions can be used to predict the severity of RA.

In the present study, a very large number of patients 
were taking methotrexate. In this regard, patients 
starting methotrexate must undergo clinical as well 
as a laboratory assessments for liver function, blood 

and circulation, lipid profile, blood sugar level, and 
pregnancy.44 Obesity, diabetes, and viral or alcoholic 
hepatitis can deteriorate the condition of patients 
taking methotrexate.45 According to the recommen-
dations of the American College of Rheumatology, 
patients with RA and hepatitis B and C can be treated 
using etanercept.46 In our study, seven patients had 
hepatitis C with Child–Pugh scores of A–B; all were 
treated with etanercept, although there appears to be 
no benefit of using a biological agent during the early 
stages of hepatitis. Similarly, 11 patients with IHD 
were treated with biological therapy as they had New 
York Heart Association class 1–2.

The statement “Treat the patient, not the  disease” 
compels physicians to consider all aspects of a 
patients’ condition, including disease severity, asso-
ciated conditions, and socioeconomic aspects, among 
other factors. RA is associated with a significant num-
ber of comorbidities that must be addressed to achieve 
a beneficial outcome. The present study found that 
many comorbidities of RA are overlooked. A limita-
tion of our study is the retrospective nature, since some 
data may be overlooked; additionally, data regarding 
the impact of comorbidities on disease activity and 
quality of health were not available. Further prospec-
tive studies and follow-up of patients over a period 
of 10 years, particularly for those undergoing more 
aggressive treatment, should be conducted to deter-
mine whether comorbidities are preventable; an RA 
patient registry would be useful for answering these 
questions.

Conclusion
In this study, most RA patients suffered from comor-
bid conditions, including HTN, diabetes, osteoporosis, 
and dyslipedemia. These comorbid conditions may 
impact treatment regimens of RA, or the prescribed 
drugs may worsen the comorbidity.  Additionally, in 
many instances, physicians may be forced to pre-
scribe RA medications that exacerbate the comorbid 
conditions. Therefore, to successfully manage RA, 
comorbidities should be carefully considered and 
they should be treated in addition to prescribing anti-
rheumatoid medication regimens.
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