
Methotrexate (MTX) is the most commonly used disease modifying anti-rheumatic
drug in the treatment of rheumatoid arthritis. It is efficacious but side-effects 
are common and include, but are not limited to, hepato-toxicity, pneumonitis, 
bone marrow suppression, nausea and diarrhea. These side-effects often result 
in discontinuation of MTX therapy and in many patients precludes the use of 
sufficient dose to suppress synovitis.  Several studies suggest that a significant
proportion of the toxicity profile of MTX can be attributed to its hydroxylated and
polyglutamylated metabolites.I, II, III, IV Therefore, an antifolate that is metabolically
stable, that does not convert to toxic metabolites, yet maintains the efficacy 
of MTX should prove to be a superior therapy. 
CH-1504 has been shown to be a metabolically stable, nonhydroxylatable and 
nonpolyglutamylatable antifolate. It is our hypothesis that CH-1504 will demonstrate
the efficacy of classical antifolates without the toxicity secondary to the formation
of the hydroxylated and polyglutamylated metabolites, providing a significantly
improved therapeutic index. 
CH-1504 was previously
tested in 10 patients 
with active RA in an
open-label, non-random-
ized, MTX controlled, pilot 
study conducted at the 
British American Hospital
in Lima, Peru. In this study 
CH-1504 demonstrated sig-
nificant efficacy (Figure 1)
with a low incidence of
adverse events (Table 1).
Specifically, there were no
elevated LFTs or GI related
adverse events.V

The promising results of the pilot
study warranted further development
of this compound. As such we tested
the clinical safety, tolerance and 
pharmacokinetics of single and 
multiple doses of CH-1504 in two
phase I, single-center, double-blind,
randomized, clinical trials.

Multiple Ascending Dose (MAD) Study: 
•• 3 groups of 8 subjects received either CH-1504 or placebo orally (6:2)
•• Doses tested were 7.5, 10.0, and 15.0 mg daily for 7 days
•• Subjects remained under clinical supervision until 48 h post-final-dose 
•• Follow-visit occurred on study days 16 and 30
•• Dose escalation occurred following the review of Day 16 safety and tolerance data
All adverse events were recorded for each subject. Clinical safety assessments
included: Hematology, Serum Biochemistry, Coagulation, Urinalysis, Flow
Cytometry, Red Cell Folate, Vital signs, 12 lead ECG, Lead II ECG, Spirometry.
Blood and urine samples were collected for pharmacokinetics.

These studies were conducted in accordance with ICH/GCP guidelines at GDRU,
Quintiles Ltd, London, England following favorable opinions from the 
Guy's Research Ethics Committee and the MHRA.
Single Ascending Dose (SAD) Study: 
•• 6 groups of 5 subjects received a single dose of CH-1504 or placebo orally (4:1) 
•• Doses ranged from 1.0-20.0 mg 
•• Subjects remained under clinical supervision until 48h post-dose
•• Follow-up visits occurred on study days 10 and 30
•• Dose escalation occurred following the review of Day 10 safety and tolerance data

SAD Study
•• All doses were considered safe and well tolerated.
•• Cmax was attained at 1 to 2 hours post dose.
•• Apparent t1/2 of 2-5 hours (Table 2).

MAD Study
•• All doses were considered safe and well tolerated.

•• Cmax was attained at 1 to 2 hours post-dose following single and repeated
administration of CH-1504.

•• Apparent t1/2 of 3 to 6 hours (Table 3). On Day 7, a prolonged t1/2 of approxi-
mately 9 to 60 h was estimated for some subjects; however, these estimates
were considered unreliable (long t1/2 relative to the period over which it was 
estimated). It is noteworthy that visual inspection of the plasma concentra-
tion-time profiles suggested a more prolonged terminal phase apparent from
approximately 16 h post-dose for many subjects.

•• There appeared to be no significant accumulation in 
plasma following repeated administration of CH-1504
(Figure 3 and Figure 4)

•• Systemic exposure to CH-1504 appeared to increase 
in a slightly greater than dose-proportional manner from
7.5 to 10 mg CH-1504 and in a less than dose-
proportional manner from 10 to 15 mg.

•• Less than 3% of the administered dose was recovered unchanged in the urine.
•• There was no statistical evidence to support a deviation from dose-proportionality

(Figure 2).

•• CH-1504 was safe and well tolerated in a single dose
up to 20.0 mg and multiple doses up to 15.0 mg 
daily for 7 days when administered orally to healthy 
male volunteers.

•• There were no clinically significant abnormalities in
any safety laboratory values.

•• No adverse event was definitively attributed to 
CH-1504; those deemed “possibly related” were
mild in nature (Tables 4 and 5). 

•• Maximum plasma concentrations occurred 1-2 hours
post dose.

•• Mean Apparent t1/2 of CH-1504 was 3-4 hours.

•• There was no appreciable accumulation of 
parent compound found in plasma samples at 
24 h post dose.
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Table 1  Adverse Events in Pilot Clinical Study 

Adverse Event 
Incidence (%) by 

Treatment
 MTX CH-1504 

Severe Adverse Events 0 0 
Dizziness 10 10 
Somnolence 0 20 
Nausea/Vomiting 30 0 
Dyspepsia 20 0 
Abdominal Pain 10 0 
Diarrhea 10 0 
Acne 0 10 
Alopecia 10 10 
Infections 20 10 

[v] Castaneda, O and Nair, M.G. Controlled Trial of Methotrexate
Versus CH-1504 in the Treatment of Rheumatoid Arthritis, J.Rheum,
Vol 33, 862 (2006).

Figure 1  ACR 20 and 50 Responses as a Function of Time and Treatment Group 
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Table 2   SAD Pharmacokinetic Results 

Dose Cmax tmax+ AUC0-t AUC0-  t1/2

(mg) (ng/mL) (h) (ng.h/mL) (ng.h/mL) (h) 

   

1 0.69 (61.0) 2.26 
(1.02-3.00) 

1.25 (68.8) 1.52 (57.4) 0.993 (27.9) 

5 2.65 (28.2) 1.26 
(1.00-3.00) 

8.92 (38.0) 9.58 (36.5) 3.21 (14.1) 

7.5 2.05 (74.0) 1.50 
 (1.00-3.50) 

6.63 (82.0) 7.47 (74.8) 2.71 (46.4) 

10 6.00 (19.0) 2.01 
 (1.50-2.52) 

25.2 (8.71) 26.0 (9.04) 3.13 (12.4) 

15 6.57 (31.1) 2.25 
(1.00-2.50) 

25.0 (33.3) 25.9 (32.6) 3.20 (18.1) 

20 7.83 (45.5) 2.25  
(2.00-2.50) 

34.6 (55.0) 35.6 (54.5) 3.91 (17.2) 

+ Median (range) 

n = 4 

Figure 2  SAD Study Plasma Concentrations of CH-1504  
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Figure 2  SAD Study Plasma Concentrations of CH-1504  

Figure 3  MAD Study Day 1 Plasma Concentrations of CH-1504 
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Figure 3  MAD Study Day 1 Plasma Concentrations of CH-1504 


