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The safety, efficacy, and quality of life of methotrexate
with hydroxychloroquine as a combination versus
methotrexate as monotherapy in rheumatoid arthritis: A
comparative single-blinded prospective study
Joyita Krishnamurthi1, D. Praveen2, P. Ranadheer Chowdary2, M. Vijey Aanandhi3*
ABSTRACT
Objective: The objective of this investigation was to study and ascertain the effect of adjunct therapy in naïve rheumatoid
arthritis (RA) patients by disease active index, quality of life (QoL), and hematological changes pre- and post-treatment.
Materials and Methods: A comparative prospective study was carried out where the patients were divided into two groups,
namely, combination and monotherapy groups of 30 patients each. The combination group was administered 2.5 mg and
tab. hydroxychloroquine 200 mg, whereas the monotherapy was administered with tab. methotrexate (MTX) 5 mg. The
hematological changes and QoL were noted during the commencement of the study and after 12 weeks of treatment.
Results: The drug works together and produces synergic effect, thereby increasing the disease activity index and decreasing
the disease activity score. There was statistically significant difference in the values of biomarkers in the naïve patients before
and after the treatment with the combination group and monotherapy group. Conclusion: The study has significantly proved
that even though MTX is the preferred drug of choice in RA, the efficacy and end results are better when given in combination
with the hydroxychloroquine (disease-modifying antirheumatic drugs) making it safer and more potent.
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INTRODUCTION
Rheumatoid arthritis (RA) is a chronic inflammation
of the synovial tissue, lining the joint capsule that
results in the proliferation of the tissue.[1] The pannus
invades the cartilage and eventually the bone surface,
resulting in erosions of bone and cartilage and
leading to the destruction of the joint. The factors
that are responsible for the inflammatory process are
unknown.[2,3] The development of the RA takes place
in four stages such as Phase 1: Antigen-presenting cell
phagocytes antigen. Phase 2: Antigen is presented to a
T lymphocyte. The T lymphocyte attaches to antigen
at the major histocompatibility complex portion of the
cell wall, causing activation. Phase 3: An activated
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T-cell stimulates T and B lymphocyte production,
promoting inflammation. Phase 4: Activated T-cells
and macrophages release factors that promote tissue
destruction, increase blood flow, and result in the
cellular invasion of synovial tissue and joint fluid.[4,5]
Methotrexate (MTX) is an antimetabolite which
was formerly known as amethopterin which is
a chemotherapeutic agent and immune system
suppressant.[6] It is mainly used to treat certain types of
cancer or to control severe psoriasis. Furthermore, MTX
is widely used as the first choice of disease-modifying
antirheumatic drug (DMARD) in the treatment of
RA.[7] The mechanism of the action of MTX in RA
might be more of anti-inflammatory in nature rather
than its original immunosuppressive property.[8,9]
Hydroxychloroquine is an antimalarial which is
used in the treatment of RA, lupus, and porphyria

Department of Pharmacy Practice, School of Pharmaceutical Sciences, Vels Institute of Science, Technology and Advanced
Studies, Chennai, Tamil Nadu, India, 2Research Scholar, School of Pharmaceutical Sciences, Vels Institute of Science,
Technology and Advanced Studies, Chennai, Tamil Nadu, India, 3Department of Pharmaceutical Chemistry and Analysis,
School of Pharmaceutical Sciences, Vels Institute of Science, Technology and Advanced Studies, Chennai, Tamil Nadu, India
1

*Corresponding author: Dr. M. Vijey Aanandhi, Department of Pharmaceutical Chemistry and Analysis, School of
Pharmaceutical Sciences, Vels Institute of Science, Technology and Advanced Studies, Chennai, Tamil Nadu, India.
E-mail: hodpchemistry@velsuniv.ac.in
Received on: 16-05-2019; Revised on: 16-07-2019; Accepted on: 20-08-2019
2690

Drug Invention Today | Vol 12 • Issue 11 • 2019

Joyita Krishnamurthi, et al.

cutanea tarda.[10] When hydroxychloroquine is given
as adjuvant therapy in combination with MTX, they
produce synergistic effect and the disease activity
index decreases and show more rapid response though
MTX and hydroxychloroquine being a slow drug.[11,12]
Specific Objective of the Study Includes
• To study the disease activity index in the pre- and
post-treatment in the RA patients
• To examine the quality of life (QoL) and the impact
of drugs on them
• To understand the hematological changes, pre- and
post-treatment using biomarkers in the patient.

MATERIALS AND METHODS
Study Site
The study was conducted in a tertiary care 1000-bedded
multispecialty teaching hospital.
Study Period
This study was performed starting from August 2018
to a period of 6 months, ending February 2019.
Study Design
It is a comparative single-blinded prospective study.
Patients selected were divided into combination and
monotherapy groups. Naïve RA patients demographic
data were collected. Then, 5 ml of blood were collected as
samples from naïve patients to pre-check the biomarkers
(erythrocyte sedimentation rate [ESR], C-reactive protein
[CRP], anti-citrulline antibody, neutrophils lymphocyte
ratio, and rheumatoid factor) levels. The patient was
prescribed with MTX 2.5 mg/week for 3 months and
hydroxychloroquine 200 mg/d for 3 months, p.o. The
patients were asked to fill up a questionnaire regarding
QoL. On follow-up after 3 months, repeat 5 ml blood
were collected as samples to check the biomarker (ESR,
CRP, anti-citrulline antibody, neutrophils lymphocyte
ratio, and rheumatoid factor) levels. Moreover, again,
the same questionnaire was asked to fill up by the
patients. The collected biomarker data were analyzed
and the reports are collected.
Selection of Patients
Inclusion criteria
All Naive RA patients are included. Patient should be
in the age group of 30–65 years and outpatients and
inpatients were included in the study.

Exclusion criteria
High total cholesterol and triglycerides levels, newly
married, pregnant and lactating women, history
of cardiovascular disease, undergone treatment
elsewhere for RA, and chronic hypertensive patients
who are hypersensitive to DMARDs were excluded
from the study.
An informed consent has been obtained from all the
patients involved in this study. The study has been
approved by the Institutional Ethics Committee vide
no. SPS/IEC/V/2018/03.
Statistical Analysis
Continuous data were summarized as mean ± deviation.
t-test was used to analyze the data and significance
was found out by comparing the calculating t value
with tabulated t value at 95% confidence interval
(P = 0.005). P < 0.001 was considered to be statistically
significant.

RESULTS AND DISCUSSION
The study evaluated the impact of the combination
group with DMARDs and monotherapy group without
the DMARDs. Out of 60 patients included in this
study, 24 (41.25%) were male and 36 (59.65%) were
female. Here, in this study, the female population
outweighed the male population because the females
are more prone to the RA. The number of patients
between the age group of 45 and 55 was more than the
age group of 30–44 and 56–65 which were found to
be less. The baseline characteristics of the patient are
shown in Table 1.
Biomarker Intervention
The efficacy of the drugs was tested based on the
biomarker value. The biomarkers were selected in
such a way that they are very precise and restricted to
RA. Table 2 shows the pre- and post-treatment for the
biomarker rheumatoid factor. This factor is restricted
only to RA and it shows the amount of damage to the
bone. Table 3 shows the pre- and post-treatment for
the biomarker CRP. This biomarker shows the amount
of inflammation in and around the bone. Table 4
shows the pre- and post-treatment for the biomarker
anti-citrulline antibody. This biomarker helps to
diagnose the severity of symptoms in the RA patient.
Table 5 shows the pre- and post-treatment for the

Table 1: Baseline characteristics
Characteristics
Age
Male
Number of joints
Alcohol
Smoker
DM

Combination group (MTX and hydroxychloroquine)
51.6±13.0
13 (41%)
6.56±2.10
12 (38%)
10 (32%)
6 (19%)

Monotherapy (MTX)
45.6±12.6
12 (38%)
6.32±1.69
11 (35%)
9 (29%)
4 (12%)

P value
0.742
0.886
0.929
0.975
0.965
0.772

MTX: Methotrexate
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Table 2: Effect of biomarker pre- and
post-treatment: Rheumatoid factor
Group
Combination group
Monotherapy group

Pre-treatment
29.6±2.72
28.6±1.94

Table 6: Effect of biomarker pre- and
post-treatment: Neutrophil lymphocyte ratio
Post-treatment
12.4±1.6
19.7±2.17

Table 3: Effect of biomarker pre- and
post-treatment: CRP
Group
Combination group
Monotherapy group

Pre-treatment
10.6±3.2
11.2±2.6

Post-treatment
2.3±0.6
7.34±2.1

Table 4: Effect of biomarker pre- and
post-treatment: Anti-citrulline antibody
Pre-treatment
46.3±11.4
45.2±10.2

Post-treatment
19.6±6.2
23.4±10.4

Table 5: Effect of biomarker pre- and
post-treatment: ESR
Group
Combination group
Monotherapy group

Pre-treatment
39.6±9.6
40.2±8.4

ADR
Anemia
Vomiting
Nausea
Weight loss
Skin rash
Headache

Post-treatment
5.6±2.1
7.23±3.1

Post-treatment
16.2±3.2
29.6±7.4

biomarker ESR. This biomarker shows the amount of
inflammation. Table 6 shows the pre- and post-treatment
for the biomarker neutrophils lymphocyte ratio. This
biomarker shows the subclinical inflammation, which
is one of the drawbacks of RA. When analyzed with the
above-mentioned biomarkers, there was a significant
difference between the pre- and post-treatment in both
the groups, but the combination group outweighed the
monotherapy group in all compared aspects. Table 7
shows the adverse drug reaction (ADR) reported and
was less severe in both the groups. Anemia being the
major adverse effect of MTX was reduced to a greater
extent in the combination group.[13]
QoL
SF-12 questionnaire contains a total of 12 questions,
of which 6 are for physical component score (PCS)
and 6 are for mental component summary (MCS). The
questionnaire was given at the 0th week and then again
in the 12th week. Table 8 shows the score for PCS and
there was a significant change in the patient physical
state after the treatment in the combination group
compared to the monotherapy group. Table 9 shows
the score for MCS and there was a significant change
in the patient mental status after the treatment in the
combination group compared to the monotherapy
group.[14]
The numbers of female patients (59%) were more
than the male patient (41%) in the study because the
females are more prone to the RA than male.

Combination
group
3
4
7
1
2
3

Monotherapy
group
12
5
6
2
3
2

P value

Monotherapy
group
37.16±12.1
41.16±10.6

P value

0.0032
0.0013
0.0023
0.0027
0.0031
0.0014

ADR: Adverse drug reaction

Table 8: QoL-PCS score
Weeks
0th week
12th week

ESR: Erythrocyte sedimentation rate
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Pre-treatment
11.2±0.9
10.6±0.8

Table 7: ADR reported

CRP: C-reactive protein

Group
Combination group
Monotherapy group

Group
Combination group
Monotherapy group

Combination
group
35.4±10.6
49.3±7.6

0.4961
0.001*

P<0.05* is considered significant. QoL: Quality of life, PCS: Physical
component score

Table 9: QoL-MCS score
Weeks
0th week
12th week

Combination
group
31.2±10.4
42.6±4.6

Monotherapy
group
29.6±11.4
34.6±7.2

P value
0.5659
0.0101*

P<0.05* is considered significant. QoL: Quality of life, MCS: Mental
component summary

Table 2 shows that there were significant differences in
both the groups after the treatment, but the combination
group (12.4 ± 1.6) outweighed the monotherapy group
(19.7 ± 2.17).
Table 3 shows that there were significant differences in
both the groups after the treatment, but the combination
group (2.3 ± 0.6) outweighed the monotherapy group
(7.34 ± 2.1).
Table 4 shows that there were significant differences in
both the groups after the treatment, but the combination
group (19.6 ± 6.2) outweighed the monotherapy group
(23.4 ± 10.4).
Table 5 shows that there were significant differences in
both the groups after the treatment, but the combination
group (16.2 ± 3.2) outweighed the monotherapy group
(29.6 ± 7.4).
Table 6 shows that there were significant differences in
both the groups after the treatment, but the combination
group (10.6 ± 0.8) outweighed the monotherapy group
(7.23 ± 3.1).
Table 7 shows the adverse events reported in this
study. Development of anemia is the most significant
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ADR in MTX group while the combination group
showed a comparatively lesser development of
anemia.[13]
Table 8 shows among the combination group in the
0th week 35.4 ± 10.6 in the mean PCS level while
the 12th week showed 49.3 ± 7.6 and among the
monotherapy group in the 0th week 37.16 ± 12.1
in the mean PCS level while the 12th week showed
41.16 ± 10.6. P < 0.05* is considered significant.
Table 9 shows among the combination group in the
0th week 31.2 ± 10.4 in the mean MCS level while
the 12th week showed 42.6 ± 4.6 and among the
monotherapy group in the 0th week 29.6 ± 11.4.1 in
the mean MCS level while the 12th week showed
34.6 ± 7.2. P < 0.05* is considered significant.

CONCLUSION
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