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Abstract— On an average, rheumatoid arthritis is associated with one or more comorbid conditions and these co-
morbidities are associated with various risk factors and medications use in patients with RA. The aim of this study was
to assess comorbidities in patients with RA at a tertiary care hospital of Northeast India. This cross-sectional study was
conducted for eight months from August 2014 to April 2015. The data was collected from medicine (unit-IIl) outpa-
tient department of Gauhati Medical College and Hospital, Guwahati, Northeast India. Fifty-one RA patients were
found during the study period. Patient’s socio-demographic characteristics, comorbidities, risk factors for comorbid-
ities, laboratory investigations, and past & current medication use were collected during their visit to the hospital.
DAS28 scale was used to assess the disease activity in RA patients. Descriptive statistics were used. Non-normally dis-
tributed continuous variables were presented in median and interquartile range. The median age of RA patients was
45(IQR; 15). The disease activity was found high (DAS-ESR>5.1) in 34 (66.67%) patients. The median DAS28 score
was 5.64(IQR;1.44). Majority of the patients with RA were anaemic (n=34, 66.67%) followed by infection (n=7,
13.73%), thyroid disease (n=5, 9.80%), renal disease (n=4, 7.84%), osteoporosis (n=3, 5.88%), cardiovascular dis-
ease (n=3, 5.88%), lung disease (n=3, 5.88%), and vasculitis (n=1, 1.96%). The commonly reported risk factor was
hypertension (19.61%) followed by diabetes (n=5, 9.80%), dyslipidemia (n=4, 7.84%), smoking (n=4, 7.84%),
family history of CVD (n=2, 3.92%), and alcohol intake (n=1, 1.96%). Among DMARDS, methotrexate (92.16%)
was the most commonly prescribed drugs followed by hydroxychloroquine (74.51%) and sulfasalazine (27.45%).
Anaemia was the most common comorbid condition found in RA patients. Disease activity was found high in anaemic
patients with RA.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic auto-
immune disease that primarily involves the joints.
Rheumatoid arthritis can also affect non-articular
muscular structures such as tendons, ligaments, and
fascia. World-wide the prevalence of RA varies be-
tween 0.5% - 1%. In India, the prevalence of RA is
0.75% (Malaviya et al., 1993). Usually, diagnosis of RA
patients is done by clinical features (signs and symp-
toms), laboratory investigations and radiographic

findings. The clinical features of this disease involve
symmetrical arthralgia and swelling in the small joints
of hands, feet and wrists. It also includes soft tissue
swelling around the joints with morning stiffness.

The disease activity reflects the burden of inflamma-
tion and aid in decision making in the treatment of
patients with RA. The main goal of the therapy is to
achieve remission, and this could be achieved by as-
sessing disease activity in routine clinical practice
(Shah A, 2012). The disease activity score in 28 joints

Comorbidities, disease activity, and medication use in RA

Published online: 26 January 2016



Singh et al., 2016

(DAS28) scale is commonly used tool for the assess-
ment of disease activity in RA patients. As per this
scale, RA patients were scored for the 28-joint count
(tender/swollen), global health assessment (GH) was
done using visual analog scale (VAS), and ESR was
performed using Westergren’s method, in mm/first
hour. This scale describes the disease activity regard-
ing low, moderate, high, and has remission criteria. It
consists of a continuous index arange from 0 to 9.4, in
which low disease activity is defined as <3.2; moderate
disease activity is considered between >3.2 to <5.1, and
high disease activity is defined as >5.1. A commonly
used cutoff point for remission in DAS28 is <2.6
(Anderson et al., 2012).

The chronic inflammation affects various organ sys-
tems of the body and is responsible for a number of
comorbidities with RA (Dougados et al., 2014). It has
been reported that the patients with RA mostly suffer
from at least one or more comorbid conditions (Al-
Bishri et al., 2013). Cardiovascular disease (CVD), in-
fections, osteoporosis, lung disease, thyroid disease
and malignancy are common comorbid conditions
found in patients with RA. These comorbidities re-
duce lifespan in RA patients (Al-Bishri et al., 2013;
Dougados et al., 2014). The risk factors like hyperten-
sion, diabetes, dyslipidemia, smoking and alcohol in-
take are also predisposed to the development of co-
morbidities in patients with RA (Kirui et al., 2013). The
medications used to treat RA are also responsible for
the development of various comorbidities in RA pa-
tients (Al-Bishri et al., 2013). Therefore, the objectives
of this study were to assess the comorbidities in pa-
tients with RA on disease activity, risk factors, and
medication use.

Subjects and Methods

This cross-sectional study was conducted for eight
months from August 2014 to April 2015. The prior
permission from institutional ethical committee of
Gauhati Medical College and Hospital (GMCH) was
obtained to conduct this pilot study. The data was col-
lected from medicine outpatients department (OPD)
unit-IIT of GMCH, Guwahati, Northeast India. In our
study, those patients who were diagnosed by Ameri-
can College of Rheumatology criteria-2010 (Aletaha et
al., 2010) were considered. Adult patients with age >
18 of either gender were included in this study. Preg-
nant and breastfeeding women were excluded. The
data comprised of the patient’s socio-demographic
characteristics, comorbidities, risk factors for comor-
bidities, laboratory test results, and the past & current
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medications use. Data on medications were collected
in predesigned reporting form during the study pe-
riod.

The disease activity was assessed by using DAS28
scale (Fleischmann et al.,, 2014). Clinical assessment
was performed by resident doctors at OPD under the
supervision of rheumatologist who were not involved
in treatment decisions. DAS28 score was calculated by
using the following formula:

DAS28= 0.56VTJC + 0.28VSJC + 0.70 (In ESR) + 0.014
(GH), where TJC is the Tender Joint Count, SJC is the
Swollen Joint Count, ESR is the Erythrocyte Sedimen-
tation Rate, and GH is the Global Health on VAS Scale
(0-100 mm).

Descriptive statistics were used for data analysis. Me-
dian and interquartile range (IQR) for non-normally
distributed continuous variables was calculated.

RESULTS

Socio-demographic characteristics

In this pilot study, 51 RA patients were enrolled. Out
of these, 40 (78.40%) patients were female, and 11
(21.60%) were male. Most of the patients were in the
age group of 41-50 years (Table 1). The age of patients
with RA varied significantly. The median age of RA
patients was 45(1QR;15). Rheumatoid factor (RF) was-
found positive in 30 (58.82%) patients. In this study,
the presence of anti-CCP antibody was checked in 37
RA patients, and it was found in 25 RA patients. The
disease duration in most of the patients with RA
(64.71%) was less than five years (Table 1). Body mass
index (BMI) in RA patients was also estimated in this
study. Twenty-nine (56.9%) patients were found with
normal BMI (18.5-24.9) while 12 (23.5%) patients were
with high BMI (25-29.9) (Table 1).

Table 1. Socio-demographic characteristics of patients with

RA (n=51)
S1. No. Variables No. of Patients (%)
1 Age
18-30 3(5.9)
31-40 19 (37.3)
41-50 20 (39.2)
51-60 5(9.8)
>60 4(7.8)
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2 Gender
Male 11 (21.60)
Female 40 (78.40)

3 Rheumatoid Factor
Positive 30 (58.82)
Negative 21 (41.18)

4 Duration of disease
(Years)
0-5 33 (64.71)
6-10 12 (23.53)
11-15 4 (7.84)
16-20 1(1.96)
>20 1(1.96)

5 BMI
Underweight (<18.5) 8 (15.7)
Normal (18.5-24.9) 29 (56.9)
Overweight (25-29.9) 12 (23.5)
Obese (230) 2(3.9)

6 Marital Status
Yes 48 (94.12)
No 3(5.88)

7 Occupation
House Wife 32 (62.75)
Labor 4 (7.84)
Shopkeeper 4 (7.84)
Govt. Employee 7 (13.73)
Unemployed 4 (7.84)

8 Education
Non Educated 11 (21.57)
Schooling (1-9th Class) 16 (31.37)
Metric (10t Class) 11 (21.57)
Higher Secondary 9 (17.65)
> Graduation 4(7.84)

9 DAS28-ESR
Remission (< 2.6) 1(2)
Low (<3.2) 2 (3.9)
Moderate (3.2-5.1) 13 (25.5)
High (>5.1) 35 (68.6)

Comorbidities and their risk factors

Total 60 comorbidities with RA were reported from 51
patients. Anemia (n=34, 66.67%) was the leading co-
morbidity followed by infection (n=7, 13.73%), thyroid
disease (n=5, 9.80%), renal disease (n=4, 7.84%), osteo-
porosis (n=3, 5.88%), cardiovascular disease (n=3,
5.88%), lung disease (n=3, 5.88%), and vasculitis (n=1,
1.96%) (Table 2). Out of 34 RA patients with anaemia,
29 (56.86%) RA patients were female while 5 (9.80%)
RA patients were male. Among risk factors, 10
(19.61%) RA patients were found to have hypertension
followed by diabetes (n=5, 9.80%), dyslipidemia (n=4,
7.84%), smoking (n = 4, 7.84%), family history of CVD
(n=2, 3.92%) and alcohol intake (n=1, 1.96%) (Table 3).
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Table 2. Comorbidities in RA Patients

SL.No. Comorbidity Variables N (%)
(RA patients, %)
1 Anemia Male (Hb <13 | 5(9.80)
(34,66.67) gm%)
Female (Hb <12 | 29 (56.86)
gm%)
2 Infection(7,13.73) | RTI  (LRTI & | 2(3.92)
pneumonia)
TB 2(3.92)
UTI 1 (1.96)
Fungal infection 1(1.96)
Periodontitis 1(1.96)
3 Thyroid disease | Hypothyroidism 4(7.84)
(5,9.80) (TSH <0.04
mlU/L)
Hyperthyroidism | 1 (1.96)
(TSH >4.00
mlU/L)
4 Renal disease | Renal calculi 1(1.96)
(4,7.84)
Nephropathy 3(5.88)
5 Osteoporosis Bone densitome- | 3 (5.88)
(3,5.88) try (BMD: low)
6 Lung disease | Pleural effusion 2(3.92)
(3,5.88)
COPD 1 (1.96)
7 Cardiovascular Sinus tachycardia | 2 (3.92)
disease (3,5.88)
Dysrhythmia  + | 1(1.96)
Left Anterior
Fascicular  Block
(LAFB)
8 Vasculitis (1,1.96) 1 (1.96)
9 Malignancy (0,0) 0(0)

Table 3. Risk factors for comorbidities in RA Patients

SIL Risk Factor Number of RA Patients
No. (%)

1 Smoking
Yes 4 (7.84)
No 47 (92.16)

2 Alcohol
Yes 1(1.96)
No 50 (98.03)

3 Family History for CVD
Present 2(3.92)
Absent 49 (96.08)

4 Hypertension
Present 10 (19.61)
Absent 41 (80.39)

5 Dyslipidemia
Present 4 (7.84)
Absent 47 (92.16)

6 Diabetes
Present 5 (9.80)
Absent 46 (90.20)
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7 Family History of Cancer
Present 0(0)
Absent 51 (100) Table 4. Medication used in RA Patients
8 Personal History of IBD
Present 0(0) SIL Medication Num.ber of RA
No. patients (%)
Absent 51 (100)
1 Disease Modifying Antirheumatic
Drugs (DMARDs)
Medication use Methotrexate 47 (92.16)
Most of the RA patients were receiving disease- Hydroxychloroquine 38 (74.51)
modifying antirheumatic drugs (DMARDs) and glu- Sulfasalazine 14 (27.45)
cocorticoids (Table 4). Among DMARDs, meth- Leflunomide 4 (7.84)
otrexate was prescribed to 47(92.16%) RA patients fol- 2 Biological Therapy
lowed by 38(74.51%) patients were on hydroxychloro- Rituximab 5 (9.80)
quine, 14(27.45%) patients were on sulfasalazine and Etanercept 2(6.92)
4(7.84%) patients were taking leflunomide. Among 3 Analgesic
glucocorticoids, 27(52.94%) patients were taking pred- —— 16 G137)
nisolone while 10(19.61%) patients were on methyl-
prednisolone. Most of the anaemic patients with RA ! NSAIDs
had received DMARDs and glucocorticoids (Table 5). Indomethacin 13 (25.49)
Etoricoxib 13 (25.49)
Disease activity based on DAS28 score Naproxen 7 (1373)
The disease activity was found high (DAS-ESR > 5.1) 5 Glucocorticoids
in 35 RA patients (68.6%) (Tablel). Among comorbid- Prednisolone 27 (52.94)
ities, disease activity was found high in anaemic pa- Methylprednisolone 10 (19.61)
tients with RA. The median DAS28 score was
5.64(IQR;1.44).
Table 5. Drugs used in RA patients with respect to comorbid illnesses
Comorbid Conditions (RA pa- | Disease Modifying Antirheumatic Drugs | NSAIDs | Analgesic Glucocorti- | Biological
tients with comorbidity) (DMARDs) (Paraceta- coids agents
Metho- Hydrox- Sulfasa- | leflu- mol)
trexate ychloro- lazine nomide
qulne
Anemia (34) 31 27 10 2 22 10 26 2
Infection(7) 7 7 - - 4 3 5 -
Thyroid disease(5) 5 4 1 - 4 2 5 1
Renal disease(4) 3 3 2 - 2 3 4 -
Osteoporosis(3) 3 2 - - 2 - 1 -
Cardiac abnormality(3) 3 3 - - 2 1 2 -
Lung disease(3) 3 2 - 3 1 3 -
Vasculitis (1) 1 1 - - 1 1 1 -

DISCUSSION

RF is one of the useful tools in the diagnosis of pa-
tients with RA (Bishri et al., 2013). In our study, more
than half of the patients (58.82%) had positive RF
while Anti-CCP antibody was present in half of the
total RA patients.

In clinical practice, there is the general consideration
that RA should be controlled as completely as possi-
ble. In daily practice, DAS28 scale could be used to
determine and evaluate the status and course of dis-
ease activity in RA patients. In our study, most of the
RA patients were anaemic, and disease activity was
also high in these patients. Similarly, in the study of
Moller et al. Disease activity was also high in anaemic

457



Singh et al., 2016

patients with RA (Moller et al., 2013). In this study
most of the female RA patients were anaemic. This
condition may pre-exist in female patients before the
disease was diagnosed. Thus, the causality between
disease activity and comorbidities was not performed
due to lack of past medical history of patients with
RA.

Patients with RA are at high risk of bacterial, tubercu-
lar, fungal and other opportunistic infections
(Michaud and Wolfe, 2007). In our study, mainly res-
piratory tract infection (RTI), tuberculosis, urinary
tract infection (UTI), fungal infection and periodontitis
were found in RA patients. As reported, the incidence
of UTI in female patients with RA is high (Mowat et
al., 1970) whereas in our study only 1 case of UTI was
found in an older female with RA. Studies have also
reported that older age patients and females are
mostly associated with osteoporosis in patients with
RA (Al-Bishri et al., 2013; Kelly et al., 2013). In our
study, most of the RA patients were of upper middle
age and three female patients were found with osteo-
porosis. Moreover, studies have showed the signifi-
cant association between RA and thyroid disease (Al-
Bishri et al., 2013; Mosli and Attar, 2014). In this study,
five female patients were with thyroid disease.

Heart disease remains a major problem in patients
with RA. In this study, 3 RA patients were with car-
diovascular abnormality. Out of these, two patients
were with ST segment abnormality and one patient
was with left anterior hemiblock. Among risk factors,
hypertension was commonly reported in RA patients
in this study. Therefore, early referral to a cardiologist
for appropriate evaluation and treatment can provide
the best chance of optimizing outcomes.

The use of glucocorticoids, DMARDs, NSAIDs, and
biological agents are commonly associated with a
number of comorbidities in patients with RA (Al-
Bishri et al., 2013). The glucocorticoids use in patients
with RA are commonly associated with the develop-
ment of hypertension, hyperglycemia, infection, and
osteoporosis (Panoulas et al., 2008) whereas NSAIDs
use are mostly associated with risk of hypertension,
gastrointestinal bleeding, nephropathy, nephritis and
anaemia (Al-Bishri et al., 2013; Kelly et al, 2013).
However, in this study, most of the RA patients were
anaemic and received methotrexate, hydroxychloro-
quine, glucocorticoid, and NSAIDs.

This study has some potential limitations. The sample
size was small. The study was cross-sectional, and
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therefore, causality among disease activity, comorbid-
ities and medication use was not performed. Beside
this, generalisability is another limitation. However,
his study provides useful observations regarding dis-
ease activity, comorbidities and medication use in RA
patients. Rheumatologists should consider comorbid-
ities as an important aspect of therapeutic manage-
ment in RA patients.

CONCLUSION

RA patients may have one or more comorbid condi-
tions. Anaemia is a most common comorbid condition
in RA patients. There is also a need of further research
to establish a definite correlation between comorbid-
ities and disease activity in RA patients.
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