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Effects of Erythromycin and New Macrolides on the Serum
Theophylline Level and Clearance

Heung Bum Lee, M.D., Yong Chul Lee, M.D., Yang Keun Rhee, M.D.
Department of Internal Medicine, Chunbuk National University Medical School, Chonju, Korea

Background : Up to 90% of a theophylline dose is biotransformed., by interaction with one or more the vari-
ants of the cytochrome P-450 drug metabolism system. Macrolides affect the elimination of theophylline by in-
fluencing on the micrasomal enzyme systems. We evaluate the effect of erythromycin and new macrolides on
the serum theophylline level and clearance.

Method : Subjects consisted of moderate asthmatic patients with normal renal and hepatic functions. All sub-
kcts were non-smokers and treated with oral theophylline 400 mg per day. We randomly assigned 53 patients
into four groups. Each group was treated with one macrolides, the first group erythromycin(n:19, 500 mg
bid), second roxithromycin (n:14. 150 mg bid), third clarithromycin (n:10, 250 mg bid) and fourth
azithromycin(n: 10, 250 mg bid). We measured the serum theophylline level and clearance at three intervals, at
pretreatment, after the first and fourth week after receiving the following macrolides, erythromycin,
roxithromycin and clarithromycin. When azithromycin was administered, the serum theophylline level was mea-
sured at pretreatment and after one week of treatment. They were measured by a computerized program of
Bayesian method.

Results : When compared with control, erythromycin and roxithromycin-treated groups had a significantly ele-
vated serum theophylline level and decreased clearance. However, there were no significant changes of the
serum theophylline level and clearance in clarithromycin and azithromycin-treated groups.

Conclusion : These results suggest that theophylline dose may need to be readjusted and have periodic drug
monitoring when erythromycin or roxithromycin is administered concurrently. (Tuberculosis and Respiratory
Diseases 1998, 46 : 546-552)
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— Macrolides effect on serum theophylline level and clearance —
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Table 1. Characteristics of subjects
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Erythomycin Roxithromycin  Clarithromycin Azithromycin
Number 19 14 10 10
Sex (M/F) 14/5 11/3 7/3 7/3
Age (year) 58.5+10.9 61.4+9.4 59.3+12.8 59.7+11.9
Height (c¢m) 164.5+10.2 166.6 +8.4 163.5+7.3 164.3+9.4
Weight (kg) 55.7+9.7 57.2+10.7 55.2+5.9 55.1+8.7
Heart Rate (bpm) 80.8+18.7 76.1+10.8 79.0+12.8 7741128
FEV, (%predicted) 64.4+34.1 65.5+25.8 73.8+23.9 53.2+26.2
FVC (%predicted) 67.0+26.3 62.8+19.3 74.7+11.1 55.5+18.3
Dosage (mg/day) 1000 300 500 500
Theophylline dose 400 mg/day
(Mean + standard error)
Table 2. Serum theophylline level
Erythomycin Roxithromycin Clarithromycin Azithromycin

Baseline 10.97 +£3.35 11.82+2.98 10.97 £3.88 15.30+3.69

1 week 13.78 £5.00** 13.19+2.95* 11.65+3.33 16.28 £3.23

4 week 16.46 +4.49%* 14.24 £2.71% 10.83+3.97

*P : Baseline vs 1 week (<0.05),
*P 11 week vs 4 week (<0.05),

**P : Baseline vs 1 week (<0.01) (Mean +SE)
¥P 1 week vs 4 week (<0.01)
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Table 3. Theophylline clearance

Erythomycin Roxithromycin Clarithromycin Azithromycin
Baseline 31.67 £15.17 28.02+8.80 35.87 +18.66 23.35+11.68
1 week 24.64 +8.80* 24.65+4.39* 32.70+12.99 22.82 +6.64
4 week 23.98+9.68* 22.77+4.68*% 34.831+13.48

*P - Baseline vs 1 week (<0.05), *P:1 week vs 4 week (<0.05) (Mean+SE)
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