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Kanazawa University.



Table 1. The profiles of patients

Number of Mean age Sex Severity

patients (years) (Male : Female) (Severe : Moderate : Mild)
Group [ 24 4.8 14 110 5:6 10
Group II 21 7.3 12:9 5:8:8
Group III 20 10.9 7:13 6:9:5
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Table 2. Number of the patients belonging tovari-
ous degrees of clinical improvement in the three
age-graded groups of asthmatic patient after sus-
tained release theophylline treatment

Degree of clinical improvement

Group
marked moderate slight none
Group I 2 13 10 2
Group I 2 16 7 2
Group III 7 8 5 3
Total 11 37 22 7

Table 3. Number of patients belonging to various
degrees of clinical improvement in the three
severity-graded groups of asthmatic patient after
sustained release theophylline treatment

Degree of clinical improvement

Severity
marked moderate slight none
Severe 3 7 5 4
Moderate 7 18 9 0
Mild 1 12 8 3
Total 11 37 22 7
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Fig.1. Correlation between theophylline dosage and serum theophylline concentration in
Group I. The degree of clinical improvement was shown as follows: (O), marked or
moderate improvement ; (@), slight improvement ; (A), no improvement.
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Fig.2. Correlation between theophylline dosage and serum theophylline concentration in
Group II. The degree of clinical improvement was as shown in Fig. 1.
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Fig.3. Correlation between theophylline dosage and serum theophylline concentration in
Group IIl. The degree of clinical improvement was as shown in Fig. 1.
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Fig.4. Serum theophylline concentrauion vig
theophylline dosage ratio in the three groups.
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Table 4. Comparison of dosage and serum levels of theophylline in the two degrees of clinical

improvement

marked or moderate improvement

slight or no improvement

Dosage Serum levels Dosage Serum levels
(mg/kg/day) ((xg/ml) (mg/kg/day) (ug/ml)
16.3+3.9* 10.9£2.0 12.5£2.9 6.5%1.5
Group [ (12.0-24.5) (7.5~13.8) (9.8-18.2) (4.3-9.5)
15.5+3.0 9.3%2.8 12.6+3.3 6.2%1.2
Group I (8.6-20.0) (5.8—15.7) (8.8—17.1) (4.9-9.1)
; 12.0%4.0 8.4%2.7 13.7%3.1 8.7+2.4
Group II (8.4—21.6) (4.2—11.8) (9.0-16.0) (4.5-11.6)
Total 14.7£3.9 9.5%2.7 12.9%£3.0 7.0%2.0
* meant1 S.D.
Table 5. Adverse reactions to theophylline
Age Serum level
Case (years) Sex (ug/ml) Symptoms
1. AL M. 4.0 F 5.7 Vomiting
2. M. L 5.5 F 9.5 Thirst
3. Y. U 5.8 M 6.8 Headache, Thirst
4. N. H. 6.7 F 9.6 Pollakisuria
5 S Y. 6.8 M 6.2 Exciting
6. M.S.* 9.6 M 7.3 Nausea & Vomiting
7. Y. H. 10.3 F 9.0 Nausea
8. M.Y. 10.7 F 7.5 Headache
9. T.L 11.3 F 11.2 Headache, Tachycardia

Mean theophylline concentration was 8.1 xg/ml.

One patient (*) complained severe nausea and vomiting, forced to stop medication.

M, male; F, female.
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Table 6. Age-releted dosage schedule of sustained
release theophylline administration in chronic
childhood asthma

(y%gfs) under 6 | 6to 8 | beyond 9
Iﬁ@&ﬁiw 14 12
Increasing dose” (ma>2<.5(?0%) (rna.}(f)%%%)

hdiig?ﬁgbﬁﬁi?* 24 21

* Until clinical improvement or side effects of the
drug are observed.

* In the case that the monitoring of serum theo-
phylline level is not performed.




WM T A 7 4 U > WEOERIIE S % 577

Pl TEENE 13.8%, TEMUE.6%, BEY
#£22% EBRER LRI, Eie, REEREMN
TAHI LWL VHEED LENTEINT,

2. EHHITIR 6 FLL W, BEEER TIPSR
BOREEERDL,

3. MEEUEOWREL S5 TREMPEREI 6
FUTTCiE 8ug/ml, 6 ~8FZTiZ 7Tug/ml &E2 5
niens, 9 FLIETIE 5 pg/ml BT Iz 5 v T
FER IFIRY, —EEEPRETER LT,

4. MPBE-REEHTRIFUECH BB
FrEWER RS T,

5. BIfERIE 65 Bl 9 FlizEBed 1248, FHWIRS, B
HOOBEEFIELL 1§2KkE, —BETRER
PWMTBIEBSWEEL, ZOROMPEE I
5.7~11.2 pg/ml TH o7z,

6. LEX D, 9FFKRTRYEE 14 mg/kg/day,
WEIE 25~50%, 9 F L L TRYIER 12 mg/kg/day,
HEIE 10~25% & L, B8 6 &R 24 mg/kg/day,
6 ¥LLE 21 mg/kg/day £ T 5B S5ENEELLOH
M AkeEZ o0k,

E 33

MERZDICEA, MEE - AKEEED £ L EBHE
ORBRICL» O BHOBLRL 27, E-RAHEEE, M
PEEOLEEE L EAEERE L2 CH/NERT v
NWE=TN—TFDERE, o FEHEERMICRE 2
LET.

X R

1) Schack, J. A. & Waxler, S. H.: An ultra-
violet spectrophotnmetric method for the deter-
mination of theophylline and theobromine in blood
and tissues. J. Pharm. Exp. Therap., 97, 283-291
(1949).

2) AMREERR - TAKE - &) & - FEEST - g
KE - #B»2: BEBA7ox 57 410k B
A& theophylline DRIE, EEDHH A, 101, 904
-906 (1977).

3) Gushaw, J. B., Hu, M. W, Singh, P., Miller,
J. G. & Schneider, R. S.: Homogenous enzyme
immunoassay for theophylline in serum. Clin.
Chem., 23, 1144 (1977).

4) Rangsithienchai, P. & Newcomb, R. W.:
Aminophylline therapy in children; Guidlines for
dosage. J. Pediatrics, 91, 325-330 (1977).

5) Wyatt, R., Weinberger, M. & Hendeles, L. :
Oral theophylline dosage for the management of
chronic asthma. J. Pediatr. 92, 125-130 (1978).

6) Bell, T. & Bigly, J.: Sustained-release the-
ophylline therapy for chronic childhood asthma.
Pediatrics, 62, 352-358 (1978).

7) Hendeles, L., Weinberger, M. & Wyatt, R.:
Guide to oral theophylline therapy for the treat-
ment of chronic asthma. Am, J. Dis. Child, 132, 876
-880 (1978).

8) Loren, M. L. & Kirsten, E. B.: Comparison
of two dosage schedules of sustained release
theophylline in pediatric patients. Ann. Allergy, 44,
200-203 (1980).

9) Ellis, E. F., Koysooko, R. & Levy, G.:
Pharmacokinetics of theophylline in children with
asthma. Pediatrics, 58, 542-547 (1976).

10) Rachelefsky, G. S., Katz, R. M. & Siegel, S.
C.: A sustained release theophylline preparation ;
efficacy in childhood asthma with low serum
theophylline levels. Ann. Allergy, 40, 252-257 (1978).
11) IEXRIGH - BERETF - ABEF - RAES - BHE
A REBAT - BEAT-HR R SEIWER
W23t ¥ % fustained-Release Theophylline (Theo-
Dur) DEEFRSIR EMF T 7 4 ) VBEICOWT, 7
VL F—, 30, 190-196 (1981).

12) Rall, T. W.: The Xanthines, p592-607. In A.
G. Gilman, L. S. Goodman, & A. Gilman (ed.), The
pharmacological basis of therapeutics, 6th ed.
Macmillan Publishing Co., New York, 1980.

13) Szefler, S. J.: Practical considerations in the
safe and effective use of theophylline. P.C.N. A,
30, 943-954 (1983).

14) BNAKE: HBEMWE.
(1982).

15) Dcmson, J. F., Hein, E. W., Sheen, A. & Sly,
R. M.: Comparison of Theolair S R ® and Theo-
Dur ® tablets. Ann. Allergy, 43, 220-222 (1979).

16) Reed, C. E.: Beta blockade and allergy, p104
-109. In V. Serafini, A. W. Frankland, C. Masala &
J. M. JAMAR (ed.), New conbepts in allergy and
clinical immunology. Excepta Medica, Amsterdam,
1971.

17) Kozak, P. P., Cummins, L. H. & Gilman, 8.
A.: Administration of erythomicin to patients on
theophylline. J. Allergy Clin. Immunol., 60, 149-151
(1977).

18) Landay, R. A., Gonzaleg, M. A. & Taylor, J.
C.: Effect of phenobarbital on theophylline dispos-
ition. J. Allergy Clin. Immunol., 62, 27-29 (1978).

ANRAEL 14, 199-205



578 *

19) Kraeman, M. J., Furukawa, C. T., Koup, J.
R., Shapiro, G. G., Pierson, W. E. & Bierman, C.
W.: Altered theophylline clearance during an
influenza B outbreak. Pediatrics, 69, 476-480 (1982).
20) Feldman, C. H., Hutchinson, V. E., Pip-
penger, C. E., Blumenfeld, T. A., Feldman, B.
R. & Davis, W. J.: Effect of dietary protein and
carbohydrate on theophylline metabolism in
chidren. Pediatrics, 66, 956-962 (1980).

21) Dederich, R. A., Szefler, S. J. & Green, E.
R.: Intrasubject variation in sustained-release
theophylline absorption. J. Allergy Clin. Immunol.,
67, 465-471 (1881).

22) Hendeles, L., Weinberger, M. & Johnson,
G.: Monitoring serum theophylline levels. Clin.
Pharmacokinet., 3, 294-312 (1978).

23) SEAR: T4 74 ) CIMFRBE, NEFRE, 14,
225-231 (1982).

24) Zaske, D. E., Miller, K. W., Austrian, S. &
Johnson, P. B.: Oral aminophylline therapy ; in-
creased dosage requirement in children. J. A. M. A,,

237, 1453-1455 (1977).

25) WEF=-ZFEH - I HEBT - BRESE - )|
BB &0 B SEIWRERRBIBE
% Theophylline ANEBIRE, 7L ¥ —, 29, 827-835
(1980).

26) Kelley, H. W. & Murphy, S.: Efficary of a 12
hour sustainedrelease preparation in maintaining
therapeutic serum theophylline levels in asthmatic
children. Pediatrics, 66, 97-102 (1980).

27) Kelley, H. W. & Murphy, S.: Serum the-
ophylline levels in asthmatic children receiving
sustained-release theophylline tablets. Am. J. Hosp.
Pharm., 36, 1698-1701 (1979).

28) iR M-HLEE-LE 1B BABRE - HE
HER - 2RH—E: ARKEIWEBRE TS 74
74 VY= AN E UREGERE (74 T RKRVT 4
+PR) oxeRs5%E. NEARBE, 4, 1325-1330
(1981).

29) Weinberger, M. & Bronsky, E. A.: Evalu-
ation of oral brondhodilator therapy in asthmatic
children. J. Pediatr., 84, 421-427 (1974).

Clinical Study of Sustained Release Theophylline for Asthmatic Children (I) Evaluation of
Age-related Dosage Schedule Shigeru Ito Department of Pediatrics, School of Medicine,
Kanazawa University, Kanazawa 920 — J. Juzen Med. Soc., 93, 571 ~579 (1984)

Key words: Chronic childhood asthma, Sustained release theophylline, Age-related dosage
schedule
Abstract

The purpose of this study was to determine an age-related schedule of sustained release
theophylline administration in chronic childhood asthma. Sixty five asthmatic children aged 4 to
16 years who required continous theophylline therapy for control of their asthma were enrolled
in this study. Dividing them into three age-related groups (group I, under 6 years; group II, 6 to
8 years; group I, beyond 9 years), the relation between clinical effects and serum levels of
theophylline was investigated. Oral administration of an average theophylline dose of 7 mg/kg
every 12 hr settled an average theophylline level at 8.6 ug/ml. At this level, marked or moderate
improvement was introduced to 58.4% of patients and slight improvement to 29.2%. The lower
limit of effective serum theophylline level which brought about the clinical improvement more
than moderate degree was estimated as 8 ug/ml in group I and 7 ug/ml in group I. However, the
limit was not determined in the patients of group Ill, because of their largely varied responses to
theophylline. Although the serum theophylline concentration vie dosage ratio (C/D ratio) was
not significantly different in the three groups, the C/D ratio tended to be higher in the patients
of group III, especialy in males, than those of group I or II. Nine of sixty five patients showed
adverse reactions to theophylline. One patient who complained of severe nausea and vomiting
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was forced to stop medication, but others, who complained of transient and mild side effects,
could continue to be medicated without decreasing theophylline dosage. Their theophylline
levels ranged from 5.7 ug/ml to 11.2 ug/ml. Based on these results, the following age-related
dosage schedule of sustained release theophylline therapy was proposed. Initial dose should be
14 mg/kg/day for children under-9 years of age and 12 mg/kg/day for children beyond 9 years
old. In the case with slight or no clinical improvement, the dose should be increased if side
effects of the drug did not appear. Incremental dosage should be approximately 25% (max. 50%)
in children under 9 years of age and approximately 10% (max. 25%) in children beyond 9 years
of age. The serum theophylline not being monitored, the maximum dose should be 24 mg/kg/-
day for children under 6 years of age and 21 mg/kg/day beyond 6 years old. Dosage adjustment
in this manner optimizes benefit and minimizes the risk of toxic effect of theophylline without
frequent measurement of the serum level.



