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ABSTRACT: 
Objective: To evaluate the effect of Methotrexate on blood, liver and renal laboratory parameters in patients having rheumatoid 
arthritis. 
Materials and Methods : A 24-week, single-blind, interventional study was carried out on 155 consecutive patients, aged 29-
70 years, diagnosed with rheumatoid arthritis. They received tablet Methotrexate, 10 mg (2.5 mg, 4 tablets) weekly, orally. 
Laboratory tests like hemoglobin level, total white cell and platelet counts, erythrocyte sedimentation rate, serum glutamic 
pyruvic transaminase and serum creatinine levels were recorded at the initial visit as well as at 6, 14 and 24 weeks follow-up 
visits. 
Results: At the end of 24 weeks hemoglobin level increased to 12.43 ± 0.92 grams per deciliter (g/dl) from a baseline of 10.76 
± 1.12 g/dl, white cell count fell to 7,142.46 ± 1332.23 per cubic mm (cmm) from 8,572 ± 1445/cmm, the ESR fell to 40.14 
±15.78 mm of Hg in 1st hour from 81.03 ±17.98 mm of Hg, the platelet count fell to 2, 33,738.10 ± 59,769/ cmm from 2, 90,278 
± 68,813/cmm, the SGPT levels increased to 55.29 ± 21.97 international units per litre (IU/l) from 31.67 ± 7.37 IU/l and the 
serum creatinine increased to 1.11 ± 0.14 mg/dl from 0.95 ± 0.16 mg/dl, all values being highly significant statistically (p<0.001). 
Conclusion: Methotrexate exerted significant effects on the blood, liver and renal laboratory parameters. These parameters 
may be utilized for monitoring the response and safety of methotrexate use in RA. 
Keywords: Rheumatoid arthritis, Methotrexate, Laboratory parameters, Monitoring, Response, Drug safety

INTRODUCTION:             
Rheumatoid arthritis is a progressive, autoimmune 
disorder of long duration which involves the entire body 
and is manifested by symmetric, small joint synovitis. 
It can be a painful condition in which joint destruction, 
with subsequently deformed joints and loss of function, 
leads to disability and worsening in a patient’s health 
status. 1 The natural course of the disease is one of 
persistent symptoms with varying intensity and 
progressive joint damage resulting in deformities and 
disability. 
The average annual incidence of RA is around 0.03% 
with a 1% worldwide prevalence rate.2 Almost one-sixth 

of the world population lives in India and Pakistan with 
prevalence rates of 0.5% and 0.2-1% respectively.3 A 
prevalence rate of 0.9 and 1.98 per thousand cases was 
seen in the poor and affluent districts of Karachi 
respectively.4 The exact etiology is unknown. Genetic 
risk factors have been identified like the presence of 
HLA-DR4/DR1 (human leukocyte antigen) marker 
cluster in 90% of RA patients.5 Similarly, research has 
shown a strong link between the presence of  (EBV) 
and  (HHV-6) and the probability of developing RA, as 
patients with the disease have shown an abnormal 
immune response to infection with EBV.6,7,8 ,9  

Classification of RA depends on the ACR criteria given 
by the American College of Rheumatology (Table 1).10 

Person fulfilling four of these criteria can be said to be 
suffering from RA. It is now established that permanent 
joint damage starts early on in the disease in patients 
with active polyarticular disease.11 The available treatment 
options are DMARDs (disease-modifying, anti-rheumatic 
drugs), anti-inflammatory agents and analgesics.12,13 

DMARDs have been in use in patients with RA for the 
last several years14 Anti-inflammatory drugs and 
analgesics have no effect on joint damage or rate of 
disease progression though they may reduce the intensity 
of pain and joint stiffness. Methotrexate (MTX), a 
DMARD approved by FDA in 1988 for use in the 
treatment of RA, is the most widely used DMARD 
today15,16,17 The 2006 EULAR recommendations consider 
it as the anchor, first-line drug in the treatment of RA 
regardless of the severity of disease.18

Methotrexate has a three-fold action in RA. Its anti-
inflammatory effect may involve inhibition of production 
of those cells which cause synovitis, inhibition of 
products of toxic agents seen in chronic inflammation, 
reduction of intracellular glutathione levels resulting in 
reduction of macrophage recruitment and function, 
release of adenosine or probably a combination of these 
mechanisms. It also blocks dihydrofolate reductase 
(DHFR), which converts dihydrofolate to tetrahydro-
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folate, thereby preventing the production of chemicals 
and proteins needed for the production of cells involved 
in the inflammatory process. Its anti-metabolic effect is 
due to the inhibition of growth of rapidly proliferating 
cells by acting on the S-phase of the cell cycle.19,20,21,22 

Thus methotrexate acts by inhibiting amino-imidazole-
 carboxamide ribonucleotide (AICAR) transformylase 
and thymidylate synthetase. AICAR produces 
accumulation of adenosine monophosphate (AMP) 
which in turn is converted to adenosine and inhibits 
inflammation.23 It has demonstrated effects on blood 
parameters, renal and liver function.24

These very effects of Methotrexate could be used to 
monitor response to therapy in controlling the disease 
process and to determine its safety of use in RA patients. 
With this background the present study was designed 
to evaluate the effect of Methotrexate on blood, liver 
and renal laboratory parameters in patients having 
rheumatoid arthritis. 

MATERIALS & METHODS:
This was a 24-week, prospective, single-blind, 
interventional study conducted between October, 2009 
to March, 2011, on patients of either sex suffering from 
rheumatoid arthritis who visited the out-patient 
department of a private teaching hospital and a private 
consultant’s clinic in Korangi, Karachi.  Approval was 
obtained from and granted by the Dow University of 
Health Sciences (DUHS) Institutional Review Board 
(IRB). 155 consecutive patients, fulfilling the ACR 
criteria, were chosen and put on 10 mg of Methotrexate 
(4 tablets of 2.5 mg) orally, weekly. They were given 
drugs and directed to return for follow up with  laboratory 
tests (hemoglobin level, total white cell and platelet 
counts, erythrocyte sedimentation rate, serum glutamic 
pyruvic transaminase and serum creatinine levels,) at 
which time they were given drugs for further use. Follow 
ups were conducted at 6, 14 & 24 weeks. Statistical 
analysis was done by SPSS version 18.0 with paired t-
test. The results are shown as mean along with standard 
deviation. The cut off P value was taken to be less than 
0.05. 

RESULTS:
Of the 155 recruited patients 29 were lost to follow up. 
Of the remaining 126 patients 89 (70.6 %) were female 
and 77 (61.1%) were positive for Rheumatoid factor. 
They had a mean age of 45.57 ± 10.32 years, ranging 
between 29 to 70 years.
The mean baseline hemoglobin was 10.76 ± 1.12 grams 
per deciliter (g/dl), mean white cell count was 8,572 ± 
1445 per cubic mm (/cmm), ESR was 81.03 ±17.98 mm 
in 1st hour, mean platelet count was 2, 90,278 ± 
68,813/cmm, mean SGPT value was 31.67 ± 7.37 
international units per litre (IU/l) and mean serum 
creatinine was 0.95 ± 0.16 mg/dl (Table 2).
At the end of the study at 24 weeks the hemoglobin 
increased to 12.43 ± 0.92 g/dl, white cell count fell to 
7,142.46 ± 1332.23 /cmm, the ESR fell to 40.14 ± 15.78 

mm of Hg, the platelet count fell to 2, 33,738.10 ± 
59,769 /cmm, the SGPT levels increased to 55.29 ± 
21.97 IU/l and the serum creatinine increased to 1.11 ± 
0.14 mg/dl, all values being statistically significant 
(P<0.001, Table 3). A total of 19 patients (15.1%, 14 
female & 5 male) showed elevations of SGPT which 
were greater than twice the upper limit of normal (Table 4).
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Table: 1
The American College of Rheumatology classification

criteria

S.#
1
2

3

4

5

6
7

Parameter
Morning stiffness
Arthritis and 
soft-tissue swelling
Arthritis of hand joints 

Symmetric arthritis 

Subcutaneous nodules

Rheumatoid factor
Radiological changes

Features
>1 hour most mornings
of >3 of 14 joints/

Inflammation of joints
of the hands 
Arthritis of the same
joints on both
sides of the body.
Usually found over
bony prominences that
sustain repeated
mechanical stress e.g
olecranon, calcaneum
Present
Suggestive of joint
erosion

  Criteria 1-4 should have been present for at least 6 weeks.
  At least 4 criteria have to be met for classification as Rheumatoid arthritis

Table: 2
Laboratory parameters: baseline and follow up visits

N = 126

Parameter

Hemoglobin
(g/dl)

Total leucocyte
count
(per cubic mm)

Erythrocyte
Sedimentation
Rate
(mm of Hg in
1st hour)

Platelet count
(per cubic mm)

Serum glutamic
pyruvic
transaminase
(SGPT, IU/l)

Serum
creatinine  
(mg/dl)

Baseline
Mean ± SD

10.76
±

1.12

8572.1
±

1445.1

81.03
±

17.98

2,90,277.8
±

68,813.7

31.67
±

7.37

0.95
±

0.16

6 weeks
Mean ± SD

11.729
±

1.1389

8,018.25
± 

1,334.310

65.09
±

17.441

260,452.38
±

63,342.069

33.01
±

10.244

.886
±

0 .1511

14 weeks
Mean ± SD

11.913
± 

1.6673

7,430.95
±

 1,244.281

52.02
± 

15.838

256,666.67
± 

131,073.048

42.54
±

14.110

.986
±

0.1164

24 weeks
Mean ± SD

12.43 
± 

0.92

7,142.46  
±

 1,332.23

40.14
± 

15.78

2,33,738.10
 ± 

59,769.58

55.29
 ±

21.97

1.11
 ±

0.14

SD : Standard deviation, g/dl: grams per deciliter, mm of Hg: millimeters
of mercury, 
IU/l: international units per litre, mg/dl: milligrams per deciliter



DISCUSSION:
DMARDs, having the ability to slow down joint 
destruction, are regarded as the drugs of first choice in 
treating RA. Since permanent joint damage starts early 
in patients with active, polyarticular RA initiating therapy 
with a DMARD shows promising results. The current 
treatment options can adequately control the acute 
symptoms and hold the promise of a good prognosis in 
the long run.25

Folic acid deficiency, a known risk factor for 
Methotrexate-induced cytopenias, affects the rapid 
multiplication of the cells in the bone marrow and 
persons treated with Methotrexate show a fall in their 
cellular folic acid content.26 The depressant effect of 
Methotrexate, especially on hemoglobin levels, is 

transient and the latter is seen to rise gradually about 
one month after starting the drug. Emery et al showed 
an improvement in the hemoglobin level accompanied 
with a fall in the leucocyte and platelet counts.27 In our 
study the improvement in the hemoglobin level was 
statistically very highly significant when comparing end 
values  with its baseline value; 10.76 g/dl to 12.43 g/dl 
(p< 0.001) Similarly the mean leucocyte count fell from 
a mean baseline value of 8,572 /cmm to 7,142 /cmm, 
(p<0.001) when comparing baseline and 24-week values. 
Changes in the platelet count too were statistically very 
highly significant (p<0.001). Ishaq has documented a 
fall of ESR from 52.5 mm of Hg to 24.3 mm of Hg (p 
= 0.0001).28 This is coinciding with our results as ESR 
values in our study fell from a mean baseline level of 
81.03 mm in 1st hour to 40.14 mm in 1st hour (p<0.001). 
These features indicate that our patients responded 
favorably to therapy, had tolerated the drugs well and 
the blood indices had not deteriorated to the extent that 
any dose alteration was needed. This may have been 
due to the fact that they belonged to a younger age group 
(mean ~ 46 years) in comparison to the studies mentioned 
above.
Londono studying the efficacy of Methotrexate found 
elevations of SGPT levels in 26% of their patients while 
Attar in a study seeing the adverse effects of Methotrexate 
found SGPT elevations in 14% of patients. 29, 30 In another 
study Alves showed abnormal levels of liver enzymesÊin 
11.5% of patients using Methotrexate.31  In our patients 
changes in SGPT levels were seen in 15% of patients, 
a figure corresponding to that of the above authors, with 
the levels rising from a baseline value of 31.67 IU/l to 
55.29 IU/l (p <0.001). Methotrexate-associated hepatic 
toxicity may be due to interference with homocysteine 
metabolism leading to increased homocysteine levels 
in the blood. Administration of folic acid has been seen 
to normalize the MTX-induced increase in plasma 
homocysteine.23 Lack of folate supplementation may 
have contributed to the incidence of liver toxicity seen 
in our patients. 32 Furthermore, the difference seen in 
the number of patients affected is most probably due to 
the fact that our patients were younger and our values 
were obtained at the end of 24 weeks as opposed to the 
other studies which were of a longer duration that is 52 
weeks.
Tousson, using Methotrexate, demonstrated an increase 
in the serum creatinine levels to 1.12 ± 0.159mg/dl from 
a baseline of 0.97 ± 0.089 mg/dl (p< 0.01) whereas the 
serum creatinine level in our study rose from a baseline 
level of 0.95 mg/dl to 1.11 mg/dl (p< 0.001).33 The 
reason for this increment could not be ascertained in 
our study participants.

CONCLUSION:
Methotrexate, the drug of first choice in all types of RA 
patients, has exerted significant effects on various 
parameters of blood, liver and kidney. These parameters 
could be utilized for monitoring the response and safety 
of use of Methotrexate in patients having rheumatoid 
arthritis.
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Table: 3
Methotrexate

Baseline v/s 24 weeks
N = 126

Parameter

Hemoglobin, (g/dl)
Hemoglobin, (g/dl), 24 weeks

White cell count (per cubic mm)
White cell count (per cubic mm),
24 weeks

Erythrocyte sedimentation rate, 
(mm of Hg in 1st hour)
Erythrocyte sedimentation rate, 
(mm of Hg in 1st hour), 24 weeks

Platelet count (per cubic mm)
Platelet count (per cubic mm),
24 weeks

Serum glutamic pyruvic
transaminase (SGPT, IU/l)
Serum glutamic pyruvic
transaminase (SGPT, IU/l),  
24 weeks

Serum creatinine ( mg/dl)
Serum  creatinine,  (mg/dl),
24 weeks

Mean
± SD

10.76 ± 1.12
12.43 ± 0.92

8,572.06  ± 1445.08
7,142.46 ±1332.23

81.03 ± 17.98

40.14 ± 15.78

2,90,277.78 ± 
68,813.68

2,33,738.10 ±
59,769.58

31.67 ± 7.37

55.29 ± 21.97

0.95 ± 0.17
1.11 ± 0.14

P value

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

*** = very highly significant, Paired T-test utilized, SD : Standard
deviation,  g/dl: grams per deciliter
mm of Hg: millimeters of mercury, IU/l: international units per litre,
mg/dl: milligrams per deciliter

Table: 4
 Methotrexate

Serum glutamic pyruvic transaminase (SGPT)
N=126

 Sex

Male
Female
Total

6 weeks

No of
Patients

0
0
0

%
00
00
00

14 weeks

No of
Patients

0
3
3

%
00
3.4
2.4

24 weeks

No of
Patients

5
14
19

%
13.5
15.7
15.1

No of Patients = Number of patients with > 2 x upper limit of normal
(> 68 IU/L in females & > 90 IU/L in males)
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