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Abstract :

Objective — Undergraduate pharmacy students practiced braille transcription to provide appropriate dosage information for blind and visually impaired pa-
tients.

Method — The practice in braille transcription was instructed by members of the Hyogo Braille Volunteer Group. After three hours practice, the pharma-
cy students were surveyed about this practice program.

Results — Pharmacy students studied the following items in order ; (1) Basic rules of braille and the Japanese syllabary in braille ; (2) Transcription rules
in braille for a voiced or contracted sound in Japanese ; (3) Japanese grammatical rules in braille ;(4) Dosage and storage explanations such as “three times

daily after a meal”, “take twotablets”, “please store in a refrigerator” were transcribed in braille. Most of students were able to follow this program and un-
derstand the basic rules of braille transcription.

Conclusion — This basic braille training can be helpful for providing information on appropriate drug usage for blind and visually impaired patients who
can read braille language.

Keyword : pharmaceutical practice training, braille transcription
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Abstract :

Objective — Although the development of carcinostatics has recently improved the effectiveness of treatments for hematopoietic organ tumors, the occur-
rence of neutropenia, an adverse drug reaction of carcinostatics, has not been effectively prevented despite the administration of G-CSF preparations, and
therefore has remained a problem that confronts clinical practices. Differences in the efficacy and economy of antimicrobial treatment for infectious dis-
eases in patients who undergo chemotherapy stemming from differences in combinations of antibiotic preparations have not been fully investigated. We ex-
amined the difference of effectiveness and economical efficiency by the combination of the antibiotic agent on the patient who the chemotherapy was en-
forced.

Design — We selected patients randomly with hematopoietic organ tumors who presented MRSA infection disease during interval stage of chemotherapy,
and investigated the usage of antibiotic preparations.

Methods — The study included 77 patients hospitalized in Kitasato University Hospital between January, 1997 and December, 1998, who underwent
chemotherapy, and were administered two or more antibiotic preparations to treat MRSA, detected during an interval stage.

The use and the cost of antibiotic preparations administered from the beginning of treatment to the time when a bacteriologic test proved negative were ret-
rospectively analyzed.

For patients who were etfectively treated with antibiotics (in the following, referred as “the effective case group™), the combinations of antibiotic prepara-
tions administered during the study period (i.e. between January, 1997 and December, 1998), the total number of prescribed vials, duration, and the total
drug expenditure were examined. For patients whom antibiotics were ineffective (in the following, referred as “the ineftective case group™), the combina-
tions of antibiotic preparations administered by the time when treatment was terminated, the total number of prescribed vials, duration, and the total drug
expenditure were investigated. Drug expenditure was calculated according to the drug price lists of 1997 and 1998. As a statistical method, Welch’s t test
was used with the level of significant at p<0.05.

Results — The findings of the present study suggested that a combined therapy of vancomycin hydrochloride (VCM ) and an antibiotic preparation of the
carbapenem class is useful in terms of efficacy and economy for treatment of MRSA in patients with hematopoietic organ tumors.

Conclusion — In the future, it should contribute to the clinic by collecting and evaluating more exact information.

Keyword : Pharmaco-economics, MRSA, vancomycin

Introduction

Adverse drug reactions due to the administration of carcinostat-
ics are diverse, including bone marrow suppression, gastrointesti-
nal disorder, neuropathy, and nephrotoxicity, and the prevention of
such adverse events is important. Infectious diseases accompanied

- with neutropenia, in particular, may induce immunodeficiency re-

sulting from repeated opportunistic infections, and consequently
lead to a serious outcome.” It has also been recognized that they
could seriously decrease QOL and increase medical expenditure.”
In the present study, we retrospectively analyzed the use of antibi-
otic preparations in treatment of infectious diseases and looked at
the efficacy and economy of a combined therapy of antibiotic prepa-
rations. In addition, the effectiveness and economical efficiency us-

I 5l )

Mitsuhiro Sugawara Department of Pharmacy Kitasato University Hospital

I-15-1 KITASATO.SAGAMIHARA-SHI. KANAGAWA T 228-8555 JAPAN
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ing combinations of antibiotic agents were examined retrospectively. od (i.e. between January, 1997 and December, 1998), the total num-
And, got information reports it, because whether the meaning was ber of prescribed vials, duration, and the total drug expenditure were
from the viewpoint of the pharmaco-economics was examined, and ~ examined. For patients whom antibiotics were ineffective (in the
because interesting knowledge was obtained. following, referred as “ the ineffective case group” ), the combina-
tions of antibiotic preparations administered by the time when treat-

Subjects and Methods ment was terminated, the total number of prescribed vials, duration,
The study included 77 patients hospitalized in Kitasato Univer- and the total drug expenditure were investigated. Drug expenditure
sity Hospital between January, 1997 and December, 1998, who un- was calculated according to the drug price lists of 1997 and 1998.
derwent chemotherapy, and were administered two or more antibi- As a statistical method, Welch’s ttest was used with the level of
otic preparations to treat MRSA, detected during an interval stage.  significant at p<0.05.
As shown in Figure 1, the use and the cost of antibiotic preparations
. . : Results
administered from the beginning of treatment to the time when a
bacteriologic test proved negative were retrospectively analyzed. Among the subjects included in the study, 50 cases (29 effec-
For patients who were effectively treated with antibiotics (in the tive cases and 21 ineffective cases) were examined statistically.
following, referred as “ the effective case group” ), the combina- Primary diseases of patients in the effective case group included:
tions of antibiotic preparations administered during the study peri- 14 patients (48.3%) with acute myeloblastic leukemia (AML), 6

Determination of
MRSA
Fever (or pyrexia) (238.3°C) %
+ Evaluation was
started at this stage —»  Effective: administration is continued, no fever is
—> observed for five to seven days

. Neutropenia (>1,000/ .. L)
Clinical

symptoms

Three to four days

P  Effective: administration is
—»  Ineffective ——————————— continued, no fever is observed
Switch of antibiotic for five to seven days
preparations

—®  Ineffective: MRSA does not
disappear, administration is
terminated for review

¥ Guidelines for administration of antibiotics (1990
The US Society of Infectious Diseases )

Figure 1 Flow-chart for evaluating the effects of autibiotic preparations

Primary diseases of
Primary diseases of ary

patients in the ineffective
case group : 21 cases
(100.0%)

patients in the effective
case group: 29 cases
{100.0%)

Figure 2 Primary diseases of patients in the effective case group Figure 3 Primary diseases of patients in the ineffective case group
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{20.7%) with acute monocytic leukemia (AMoL), 5 (17.2%) with
malignant lymphoma (ML), 3 (10.3%) with chronic myelomono-
cytic leukemia (CMMoL), and 1 (3.5%) with acute leukemia (AL)
(Figure 2). The primary diseases of the ineffective case group in-
cluded: L1 patients (52.3%) with AML, 3 cases (14.3%) with ML,
3 (14.3%) with adult T cell leukemia (ATL), 2 (9.5%) with AMol,
1 (4.8%) with CMMoL, and | (4.8%) with chronic lymphocytic
leukemia (CLL) {Figure 3).

Drug combinations in the effective case group were as follows:
5 cases (17.2%) of VCM + panipenem (PAPM), 5 (17.2%) of VCM
+ meropenem trihydrate (MEPM), 4 (13.8%) of imipenem/cilas-
tatin (IPM/CS) + minocycline hydrochloride (MINO), 2 (6.9%) of
ceftazidime (CAZ) + gentamicin sulfate (GM), and 13 (44.9%) of
other combinations (Table 1)}. Those in the ineffective case group
included: 6 cases (8.2%) of GM + CAZ, 6 (8.2%) of VCM + IPM/CS,
5 (6.8%) of VCM + PAPM, 5 (6.8%) of VCM + MEPM, 4 (5.5%)

of arbekacin sulfate (ABK) + MEPM, 3 (4.1%) of IPM/CS + GM,
3 (4.1%) of VCM + ABK, and 41 (56.3%) of other combinations
(Table 2).

Figure 4 shows the average total number of prescribed vials, av-
erage duration, and average total drug expenditure of antibiotic
preparations in each of the two groups. In the effective case group,
the average total number of prescribed vials of antibiotic prepara-
tions was 79.5 + 66.7 vials (V) (mean £ S.D.) per case; the average
duration was 14.3 £ 9.8 days (mean + S.D.); and the average total
drug expenditure of antibiotic preparations was 229,096 + 240,698
yen (mean + S.D.). In contrast, in the ineffective case group, the av-
erage total number of prescribed vials of antibiotic preparations was
200.6 + 187.3 V (mean + S.D.); the average duration was 39.2 +
36.2 days (mean + $.D.); and the average total drug expenditure of
antibiotic preparations was 605,562 + 638,835 yen (mean + S.D ).

Table 1 Comparisons of the average number of prescribed vials per day, average duration, and average total number of
prescribed vials in the effective case group

VCM VCM MINO CAZ
* * - com(git:::ions Average
PAPM MEPM IPM/CS GM
the number of cases (average) 5(17.2) 5(17.2) 4(13.8) 2(6.9) 13 (44.9)
total 29 cases
Average number of prescribed vials 8.0 8.1 5.0 16 6.1
per day (vials) ' ' . . .
Average duration (days) 7.8 11.0 14.5 11.0 11.4
Average total number of prescribed 62.4 89.1 7.5 83.6 69.5

vials (vials)

Table 2 Comparisons of the average number of prescribed vials per day, average duration, and average total number of
prescribed vials in the ineffective case group

VCM ABK VCM GM VCM VM GM Oth
+ + + + + + + b‘t e:, Average
PAPM MEPM MEPM CAZ ABK IPM/CS [PM/Cs  Sombimations
the number of cases (average) 6 4(55 5(6.8 6(8.2 341 6(8.2 4
total 73 cases 363 G3) 638 ®2) @.n ®.2) 3@ 41(56.3)
Average number of prescribed 6.6 5.0 70 57 48 64 6.0 74 63
vials per day (vials) ’ ’ ' ’ ' : : : ’
Average duration (days) 8.6 8.5 4.0 7.0 6.5 8.6 57 13.0 7.9
Average total number of 54.6 25 28,0 39.9 312 55.0 12 9.2 198

prescribed vials (vials)
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Figure 4 Average number of vials, average duration, and average total drug expenditure in each of the
two groups: the effective case group and the ineffective case group
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av CM;};APM
B VCM+MEPM
W MINO+IPM/CS
WGM+CAZ

-~ @ Average of other
combinations

DAverage

Average total drug expenditure
(unit: ten thousand yen)

Figure 5 Average drug expenditure by combinations of antibiotic preparations

The present findings looking at the combinations of antibiotic
preparations used in each of the two groups were as follows. In the
effective case group, when VCM was used with PAPM, the aver-
age duration was 7.8 days and the average total number of prescribed
vials was 62.4V; whereas, when used with MEPM, the average du-
ration was 11.0 days, and the average total number of prescribed
vials was 89.1V. Both combinations with VCM indicate that the
average duration of these combinations tended to become shorter
than that of each of the drugs done.

The average duration of the combination of MINO + IMP/CS was
6.3 days, the shortest duration among all the combinations; conse-
quently, the average total number of prescribed vials was 33.4V,
the lowest number among all. However, the combination of GM +
CAZ showed longer than average duration, i.e. 14.5 days, and thus
a higher than average total number of prescribed vials, 72.5 V. Of

- other combinations, VCM+CAZ and ABK+MEPM showed a mar-

in the effective case group

ginally longer average duration, 11.0 days, and thus a higher aver-
age total number of prescribed vials, 83.6V (Table 1).

The average total drug expenditure of antibiotic preparations used
in the combination of VCM + MEPM in the effective case group
was, because of its large average number of prescribed vials, 308,154
yen, the highest drug expenditure among all the combinations, and
that in VCM+PAPM was 221,388 yen. In contrast, the combina-
tion of MINO+IPM/CS showed the lowest average total drug ex-
penditure, 61,160 yen, simply because the unit price of each an-
tibiotic was low. The average total drug expenditure of the combi-
nation of GM+CAZ was 101,747 yen (Figure 5). The combina-
tion of MINO+IPM/CS showed a tendency of shorter duration and
lower drug expenditure. In VCM combinations, the treatment with
PAPM showed shorter duration and lower drug expenditure than
that with MEPM, although the difference was not significant.
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In the ineffective case group, the average numbers of vials used
in VCM combinations were 7.0 V when used with MEPM, 6.6 V
with PAPM, 4 8V with ABK, and 6 4V with [IPM/CS. Thus, the
amount of antibiotic preparations used in these combinations in the
ineffective case group tended to be lower than that in the effective
case group. The average daily numbers of vials used in combina-
tions without VCM were 5.0 V in the combination of ABK+MEPM,
5.7 Vin GM+CAZ, and 6.0 V in GM+IPM/CS. Regarding the av-
erage duration of VCM combinations, the combination with MEPM
showed the lowest duration, i.e. 4.0 days, and that with ABK was
6.5 days. The average durations in combinations with PAPM and
with IPM/CS were both 8.6 days. The average total number of pre-
scribed vials in each of the combinations was 28.0 V with MEPM
(the lowest of all), 54.6 V with PAPM, 31.2 V with ABK, and 55.0
V with IPM/CS. As for combinations without VCM, in GM com-
binations, the average duration with CAZ was 7.0 days and that with
IPM/CS was 5.7 days. The average total number of prescribed vials
was 39.9V with CAZ, and 34 .2V with IPM/CS. The average du-
ration in the combination of ABK and MEPM was 5.0 days, and the
average total number of prescribed vials was 42.5V. Of other com-
binations, the average duration of VCM + amikacin sulfate as well
as VCM + aztreonam was 13.0 days and their average total num-
ber of prescribed vials was 96.2 V each (Table 2). The average to-
tal drug expenditures of antibiotic preparations used in VCM com-
binations in the ineffective case group tended to be slightly higher
than those of each drug because unit prices of antibiotic prepara-
tions were high, i.e. 173,559 yen with PAPM, 135,958 yen with
ABK, and 195,781 yen with IPM/CS.

An exception for this tendency was the combination of VCM +
MEPM, of which the average duration was short, and thus the av-
erage total drug expenditure was low, 95,225 yen. Of combinations
without VCM, the average total drug expenditures of GM combi-
nations were lower than those of each drugs done, i.e. 61,969 yen
with CAZ, and 60,282 with IPM/CS. The average total drug ex-
penditure of ABK + MEPM was 165,560 yen (Figure 6). On the
VCM combinations, combinations with PAPM and MEPM showed

250

200 -

15.0

10.0 —=]

0.0

high average total drug expenditures in the effective case group,
and differences in the average total expenditures reflected differ-
ences in the amount of prescriptions of antibiotic preparations. In
other words, when dosage was set at a low level, treatment effi-
ciency tended to be insufficient and its economy unfavorable.

Discussion

Hematopoietic organ disorders such as leukemia and acute lym-
phoma are often complicated with neutropenia, functional disorder,
and humoral/cellular immunity abnormalities, and mucosal disor-
ders due to certain treatments including central venous catheter,
chemotherapy, and radiotherapy could injure anatomical barriers
and thus easily induce infectious diseases.”

When a patient with hematopoietic organ disorder develops an
infectious disease, it is generally assumed that his/her prognosis is
unfavorable. ® Although the efficacy of drugs with powerful phar-
macological functions for hematopoietic organ tumors has recent-
ly been improved, problems of adverse drug reactions with respect
to decreases in QOL and increases in medical expenditures remain
unresolved.

Given these findings, we investigated the use of antibiotic prepa-
rations in our hospital that was prescribed to treat infectious dis-
eases accompaning chemotherapy. The finding of the present study
indicated that VCM was prescribed concomitantly with other drugs
in most cases, and treatment duration tended to be short when VCM
was used concomitantly with PAPM or MEPM. Sakamoto et al,
reported that a combined therapy of VCM and IPM/CS was effec-
tive to treat infectious diseases complicated with hematopoietic or-
gan tumors,” and the present observations support their findings.
In addition, it was reported that a combined use of VCM and IPM/CS
produced a synergistic effect. Thus, it was assumed that a com-
bined therapy of VCM and an antibiotic preparation of the car-
bapenem class would be significant in terms of clinical use and
health economy.

MVOM+PADM

0 ABK~MEPM

BVCM+MEPM

WGM:CAZ

& VCM+ABK

O VCMHPMICS

O GM+PM/CS

@ Average of other
combinations
Average

Average drug expenditure
{unit: ten thousand yen)

Figure 6 Average drug expenditure by combinations of antibiotic preparations in the ineffective case group
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We assume that increases in the total number of prescribed vials,
duration, and the total drug expenditure observed in the ineffective
case group were due to a prolonged use of an antibiotic preparation
as an empiric therapy even after detecting MRSA, which resulted
in a delay in starting the treatment with VCM. Yoshioka et al. re-
ported that when hemoculture was repeatedly performed after de-
tecting a bacterium, the number of prescribed antibiotic prepara-
tions was decreased and the cost-effectiveness of the therapy was
increased.”

Therefore, it is suggested that it is important to select an antibi-
otic preparation while considering a switch of treatment to a drug
with higher sensitivity.

In the present study, we observed that patients responded differ-
ently to a single drug combination (i.¢. treatment was effective for
some patients but ineffective for others), and there was little dif-
ference in the daily dosages of antibiotic preparations used in such
a combination therapy between these two patient groups. This sug-
gested that differences in efficacy and economy originating from
dose differences need to be further investigated.

Although it has been discussed that expanding the use of VCM
could lead to an increase in VCM-resistant bacteria,” we believe
that administration of VCM during an early stage of infection is de-
sirable for patients with a severe infectious disease who have
hematopoietic organ tumors as the underlying disease, because they
generally present a marked decrease in immune functions and thus,
not rarely, could die from an infectious disease. However, since
VCM may cause adverse events such as renal disorder, careful con-
sideration should be paid to dose and dose intervals. Yoshida et al,
reported that approximately three days are required for VCM to pre-
sent its pharmacological effects; therefore, when hemoculture de-
tects MRSA., it is possible to improve prognosis of the patient by
starting administration of VCM during an early stage of infection.”
We also observed in the present study that patients who were ad-
ministered VCM during an early stage of infection tended to show
favorable prognosis.

Drug expenditure of VCM combination therapies tends to be high-
er than those without VCM. However, it was suggested that it is
important in terms of efficacy and economy of treatment to identi-
fy a causing bacterium by means of hemoculture, for example, and
to administer an appropriate antibiotic preparation during an early
stage of infection.

It is advisable when using drugs for drugs of the aminoglycoside
and polypeptide classes to perform therapeutic drug monitoring
(TDM). Okumura reported that economic effects resulting from
TDM jpcludes shortening of hospitalization, benefits from preven-
tion (;ﬁlzlverse drug reactions, and increased in QOL, and these ef-
fects should be converted into cost benefits." In future clinical prac-
tice, TDM should be increased and its efficacy and economy should
be examined. The most economical treatment can be offered by the
pharmacist by providing drug information on economical efficien-
cy. In addition, it is clear that sound hospital management becomes
possible by the optimization of drug costs. Therefore, economical

efficiency information appears to be an important factor of drug in-
formation.

The inappropriate administration of VCM for MRSA is accom-
panied by the danger of producing a resistant microbe and increased
risks such as renal function injury. Continuous administration should
be avoided, when it is not rapidly effective after VCM administra-
tion. It is also necessary to consider the combined use of MINO etc,
as was further clarified by the present study.

Conclusion

We examined combinations of antibiotic preparations that con-
tribute to the clinical efficacy and economy of treatment for MR-
SA infections in our hemato-internal medicine ward.

In the present study, comparisons were made only in drug ex-
penditures of antibiotic preparations; however, in the future, we
would like to thoroughly examine treatment expenditures (e.g. to-
tal drug expenditure, laboratory test expenditure, and administra-
tion expenditure), costs accompanying adverse events associated
with administration of antibiotic preparations, and the efficacy of
TDM, and to provide more precise information for clinical practice.
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