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The aims of this study were to determine the total cost of drug treatment in patients of rheumatoid arthritis, to
estimate the costs of management of gastrointestinal side effects of non-steroidal antiinflammatory drugs and to
estimate the cost of monitoring the side-effects of disease modifying antirheumatic drugs. The original prescription
of the patients was used to calculate the direct cost of treatment. For calculating the indirect cost, the patients were
interviewed. The cost of monitoring the side-effects was also calculated from the patient records. The study was
carried in out patient department of a government teaching hospital. A total of 96 patients were recruited in this
study between August-November 2003. The average total cost of drug treatment was found to be Rs.999±76 per
month. The average monthly direct cost of rheumatoid arthritis was estimated to be Rs. 623±31. The average
indirect cost was found to be Rs.368±62 per month. The average iatrogenic cost factor value was found to be 1.78.
The average monthly cost of monitoring side-effects in patients prescribed with disease modifying antirheumatic
drugs was Rs. 57 per patient. The study provides preliminary results for costs of drug treatment and monitoring
in patients suffering from rheumatoid arthritis.
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The available evidence suggests that maximal success in
pharmacotherapy of RA depends largely on early and
aggressive medical therapy2. Further, it is also becoming
increasingly clear that disease modifying antirheumatic
drugs (DMARDs) should be introduced as soon as
possible3. The rheumatologists have several drugs to
choose from, either alone or in combination; each with
different costs, monitoring protocols, and potential risks
and benefits. The results of pharmacoeconomic analyses
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have become available for the treatment of RA 8.
However, the high costs of these drugs limit their use in
routine prescriptions9.
The therapeutic benefits of non-steroidal antiinflammatory
drugs (NSAIDs) are accompanied by gastrointestinal (GI)
side-effects due to the inhibition of the constitutive
cyclooxgenase-1 (COX-1) enzyme, with clinical
manifestations that include gastritis, erosions, ulcers,
hemorrhage, perforation, and even death10. This leads to
an increase in iatrogenic cost of treatment1,11-13. There are
very limited studies on costs of treatment in rheumatoid
arthritis from this region of the country.
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This study, preliminary in nature, aimed to determine the
total cost of drug treatment in case of patients of RA, to
estimate the costs of management of gastrointestinal sideeffects of NSAIDs and to estimate the cost of monitoring
side-effects of DMARDs.

MATERIALS AND METHODS
The study was conducted at a government teaching
hospital. The patients fulfilling the ACR 1987 criteria for
RA14, attending out patient rheumatology clinic at
Government Medical College, Chandigarh, were enrolled.
The patients who were freshly diagnosed of rheumatoid
arthritis and who were presenting any co-morbid
condition in the out patient department were excluded
from the study. A total of 96 patients were recruited
between August-November 2003. The patients with
incomplete information about their medication and/or
laboratory tests were excluded from analysis of the
determination of the costs.

represented as mean±standard error of the mean (along
with other statistical parameters).
The cost of monitoring the side-effects of the NSAIDs
was calculated using the ICF value. This value reflects an
estimate of the additional costs associated with treating
adverse events arising out of the treatment with NSAIDs.
The ICF value is the ratio of the total daily cost of
NSAID therapy (cost of NSAID plus cost of additional
gastro-protective agent required such as proton pump
inhibitor) to the daily cost of the NSAID only. Even if the
gastro-protective agent was used for the prophylaxis, it
was included in the ICF calculation. Further, the cost of
monitoring side-effects of the DMARDs - like eye
checkup with hydroxychloroquine treatment and complete
blood count, liver function test, renal function test (with
the use of methotrexate, sulphasalazine, leflunomide) was
also calculated.
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For calculating the indirect cost, the patients were
interviewed. The indirect cost was the aggregate of the
cost of travel to the hospital, the loss of work (income) on
the day of the visit to the hospital, the loss of income of
accompanying person to the hospital and the cost of
household help in daily work, if required. The cost
calculation was done at a single point assessment and the
cost was calculated for the month. All the costs were
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family). In this study, the costs charged to the middle
income category (group B whose monthly income
Rs. 1000-3000) patients were taken into the consideration
for the calculation of the laboratory investigation expenses.
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Fig. 1: Distribution of age and sex profile of patients
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The determination of the total cost of treatment of RA (n=
93) revealed that the average total cost of treatment in
RA was Rs.999±76 per month (mode Rs. 910). The
distribution of the total cost was, however, not normal (fig.
3). The cost of treatment in RA depends upon various
factors (like disease progression, the severity of the
disease, the mode/distance of travel, the daily income of
the patient and so on) and this may be the reason for the
variations seen in the data on total cost. The total cost
comprised direct and indirect costs. The average monthly
direct cost was estimated to be Rs. 623±31 (mode Rs. 781).
The average indirect cost was found to be Rs. 368±62
per month (fig. 3). The direct cost includes the costs of
drugs for the month and laboratory tests performed in
that particular month. It was estimated that average
expenditure on drugs was Rs. 530±30 (mode Rs. 353) and
average expenditure on laboratory tests was Rs. 90±0.18
(mode Rs. 115).

followed by the NSAIDs (36% contribution) and the folic
acid supplements (prescribed only to the patients on
methotrexate) was the last ranking category (fig. 4). Only
43 out of 93 patients, especially women over 50 yrs who
were post-menopausal, were put on calcium supplements
in order to avoid the chances of osteoporosis. This
contributed to 10% of the total spending on the drugs.
For a limited number of nine patients, supplements like
glucosamine and iron were also prescribed depending on
the individual requirement, and they contributed 4% to
total cost. This is due to the fact that the drug acquisition
cost is high for these drugs. Forty out of 93 patients were
on steroids (43%) and majority of the patients were
prescribed with prednisolone. A combination of DMARDs
was prescribed to 13 patients, out of which 11 were on a
two-drug combination and only 2 patients were on 3
drugs combination (Table 1). A very large number of
patients were prescribed with the combination of
hydroxychloroquine and methotrexate.
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TABLE 1: DISTRIBUTION OF COMBINATION OF
DMARDS PRESCRIBED
Combination of DMARDs

also noted that none of the patients required
hospitalization due to GI side effects.

No. of patients

Hydroxychloroquine + Methotrexate
Sulphasalazine + Methotrexate
Sulphasalazine + Hydroxychloroquine
Chloroquine+ Methotrexate
Leflunomide + Hydroxychloroquine
Sulphasalazine + Hydroxychloroquine+ Methotrexate
Sulphasalazine + Chloroquine + Methotrexate

5
3
1
1
1
1
1

Rs.239±54. The relatively large variation in amount spent
on travel can be attributed to the fact that the distance
traveled and mode of travel varies between the patients.
Out of 93 patients, only 12 patients were employed.
Further, approximately 78% of the patients were females
and 60% of the total population falls in the age group of
40-60 y. With less than one fifth of patients having
reimbursement facility, the economic burden of treating
RA lied on their family. The loss of the income of the
patient depended on the type of job of the patient and it
ranged between Rs. 60- Rs.1200. Similarly, the loss of
income of accompanying person also depends on type of
job and varied between Rs. 30-1000. Only 6 patients
required household help and amount spent varied from
Rs. 500-1000. It is expected because either people
usually live in joint families or belong to lower income
group and hence, cannot afford a helping aid.

The commonly used DMARDs were methotrexate,
sulphasalazine, leflunomide and hydroxychloroquine. The
average monthly cost of monitoring side-effects in patients
prescribed with DMARDs was computed as Rs. 57±5.24
per patient (range 0-230). It is interesting to note that
methotrexate has the highest cost of monitoring while the
drug acquisition cost is least among all the DMARDs. The
most expensive drug, on the basis of acquisition cost,
among DMARDs was found to be leflunomide.
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Accordingly, ICF value determination was performed for
the limited data of ten patients only. The average ICF
value was found to be 1.78 (range 1.22-4.08). This value
of ICF indicates that though moderate, yet there is an
extra burden of managing the GI side effects. Further,
the GI protective agents were prescribed only on the
basis of complaints of GI disturbances by the patients.
Since no laboratory tests, such as endoscopy, were
performed, the subjectivity gets a role to play. Therefore,
the drugs used to manage the GI side effects were
prescribed without any clinical investigation. Finally, it was
March - April 2007

This study has made a preliminary attempt to estimate the
total cost of drug treatment, the costs of management of
gastrointestinal side effects of NSAIDs and the side
effects of DMARDs in chronic patients of RA. The
results are based upon the data obtained from 93
patients. The average total cost of treatment of RA was
found to be Rs.999±76 per month, which is very close
to the mode of the data. The monthly direct cost was
found to be Rs. 623±31. In this case, however, the
mode (Rs. 781) is larger than the average of Rs. 623; this
reflects positive skew in the direct cost data. The
monthly direct cost ranged from as low as Rs. 35/- to as
high as Rs. 1356/-. Further, the average monthly indirect
cost was calculated to be Rs. 368±62. However, in this
case the mode is 20, which is much lower than average
indirect monthly cost.

monthly data reveals that the total annual cost of treatment
of RA is close to Rs .12,000/-, the direct cost Rs. 7,500/
and the approximate indirect cost is Rs. 4,400/-. Such
representation of annual data facilitates better comparison
with the results of the other researchers.
The results of a US-based study, on patients with early
as well as prolonged RA, reported the average annual
direct cost of treatment to be US$ 6,00016. The patient
inclusion criteria are in concurrence with the one used in
the current study. Further, the average annual direct cost
- generated from 2,32,825 RA patients in UK- was found
to be to be GBP 2,597 only17. There is a huge difference
between the costs of treatment in India and these two
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countries. The results of another Dutch study
demonstrated the direct costs of treatment of patients with
early RA (0-6 yrs) to be Dfl 11,50018. Finally, the annual
total cost of treatment of RA in Canada was found to be
CAN $2162 per patient1.
A simplistic comparison of the results of the above studies
is not possible because the categories of cost included
and methods used differ markedly. For instance, in the
study performed in Netherlands18, the direct cost included
the cost of health care workers, days in care facilities,
medications, monitoring for side effects, alternative
medicines used and also the adaptations devices required
by the patients. But in the current study -performed in a
public hospital- the cost of health care professionals, the
cost of alternative medicines and the cost of adaptation
devices used was not included. Such differences could
be easily identified while comparing the studies head to
head. Including these will bulge the extrapolated annual
costs of the present study.

GI protective agents (either proton pump inhibitors or the
H-2 receptor blockers). The epidemiological evidence
suggests that NSAIDs increase the risk for lower and
upper GI clinical events. However, the COX-2 selective
inhibitors decrease the upper GI clinical events but the
effect(s) on lower GI event have not been determined.
The results from an earlier study, involving 8076 RA
patients, demonstrate that serious lower GI events were
54% lower with the use of the selective COX-2 inhibitor
(rofecoxib) compared to naproxen23. Another study noted
that the daily average cost of therapy with rofecoxib in
incident cases was € 1.88 which was 7.4% lower than that
of NSAIDs (€ 2.03), and in prevalent cases it was €
1.87, 28.1% higher than that of NSAIDs (€ 1.46)24. The
cost due to GI adverse effects amounts to 2-8 times the
cost of the original NSAID therapy10.
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throughout the patient population but rather was highly
skewed towards those patients with the worst functional
status20. The functional status of individual is known to be
the most consistent and strongest determinant of cost. The
results of this study demonstrate a significant association
between deformity in the patient and direct cost (P=0.001).
A similar skewing of costs towards those with greater
disability has also been noted in other cost studies of
RA18,21,22.

In this study, a very limited number of patients were
prescribed with the COX-1 inhibitors; and of them, very
few patients reported GI adverse effects. Of the 93
patients in this study, only 10 were prescribed with the
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In this study, leflunomide (prescribed only to 11 patients)
was found to be most expensive drug as per the
acquisition costs. The conventional drugs, like gold and
pencillamine, were not prescribed frequently; none of the
patients was prescribed gold and only one patient was
prescribed with pencillamine. Prashker and Meenan28
considered the total cost of drug to be composed of 3
components viz., the actual cost of drug, the cost of
monitoring patients for potential side effects of the drug
and the cost of treating the side-effects when they occur.
They noted that the cost of monitoring and treating side
effects contributed to over 60% of the total cost of all
medications except injectable gold. When the total costs
were compared, it was found that while oral gold was the
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cheapest the injectable gold was the most expensive.
Further, they reported methotrexate to be the most
expensive drug in terms of monitoring costs. The results
of the present study demonstrate that Methotrexate was
the cheapest drug in terms of acquisition; however, it is
the most expensive drug in terms of monitoring the side
effects since regular (every 4 weeks) liver function test,
renal function tests and complete blood count are
required.
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