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Abstract:

Objectivel] The effect of information structure on understanding was investigated for oral provision of drug information to visually im-
paired persons.

Method[] Two structures were evaluated:(A) Information on items such as therapeutic effect, dosage and administration, potential side ef-
fects, precautions and storage were related sequentially for each prescribed drug. (B) For each item information common between pre-
scribed drugs was combined, and the summarized items were related sequentially. These two structures were compared by means of a
hearing test for students of a pharmaceutical university and interviews for visually impaired outpatients of a city hospital. A demonstra-
tion tape comprising information on potential side effects and precautions given using method B, and that on other items given by
method A was assessed by visually impaired persons at two support centers.

Results] Understanding of precautions, potential side effects and storage was higher when information was related using method B, and
four of five outpatients preferred this method. Many of the visually impaired persons evaluated the tape to be acceptable or easily un-
derstood; however, around half the subjects did not accurately understand dosage information.

Conclusion[] Structure B is recommended for understanding of potential side effects, precautions, and storage. The low intelligibility of
dosage information suggests the necessity of further research into systems in which oral information is used in combination with other
media, such as unit dose packages and convex seals.

Keywords : visually impaired patients, drug information, oral information
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Abstract[]

Objectives[] The aim of this study is to assess the economic impact of pre-filled syringes, in which heparinized saline adjusted to a clini-
cally suitable concentration (100 U/mL) is contained, on pharmaceutical practice compared with preparing a heparin solution in the hos-
pital facilities.

MethodsJ A cost-minimization analysis, one form of full economic evaluation, was conducted in comparison of a pre-filled syringe
preparation with heparinized saline solutions (100 U/mL) dispensed at both the pharmacy and the ward as alternatives.

Resultst] The cost estimates with the pre-filled syringe preparation of heparinized saline (100 U/mL) was 115.3 yen less per syringe
(66.2%) than the dispensation at the pharmacy, and was 39.4 yen higher per syringe (121.1%) than the dispensation at the ward. When
one-way sensitivity analyses were undertaken by varying the prices of instruments and drugs in a range of 80-95% based on the prices
set by either the medical technology industries or NHI-based prices, the total cost estimates for dispensing at the pharmacy was 327.6
yen with a discount rate of 5% and 286.5 yen with a discount rate of 20%. On the other hand, those for dispensing at the ward were
178.8 yen with a discount rate of 5% and 155.6 yen with a discount rate of 20%.

Conclusionsl] It was concluded that the pre-filled syringe preparation of heparinized saline (100 U/mL) is efficient when medical staff
try to choose an appropriate intervention for preventing blood coagulation.

Key words[] Pharmacoeconomics, cost-minimization analysis, heparinized saline (100 U/mL), pre-filled syringe preparation

. concentration is prepared by medical staff by aspirating
Introduction . S . . . .
heparin sodium injection from a vial with a syringe and in-

Heparin locks are a technique to prevent blood coagulation

in indwelling needles and catheters during parenteral
hyperalimentation and intermittent peripheral fluid supple-
mentation, and is indispensable in modern medical care. The
procedure of this technique is to infuse a preparation of
heparin sodium injection diluted with normal saline
(heparinized saline) into an indwelling needle or catheter
using a syringe and to fill its lumen with heparinized saline.
This procedure flushes the drug remaining in the needle or
catheter into the blood vessel and fills the needle or catheter
with heparinized saline. Since blood clotting in the needle or
catheter is prevented by this procedure, the same route of in-
fusion can be used repeatedly to the advantage of the pa-
tient's QOL.

In the absence of commercial preparations of heparinized

saline for heparin locks, heparinized saline at an appropriate

fusing it into a bag containing saline or by aspirating heparin
sodium injection with a syringe and then aspirating normal

saline.”’

But nevertheless, using a pre-filled syringe prepara-
tion which is filled with an appropriate concentration of
heparinized saline in advance, heparin locks can be achieved
simply by applying it to the connector of the indwelling nee-
dle or catheter. In Western countries, pre-filled syringes ac-
count for more than 20% of all preparations for injection,
contributing to improvements in the efficiency of drug dis-
pensation and prevention of administration errors.

Lately the academic area known as pharmacoeconomics is
drawing increased attention. Formerly, experts in this area
concentrated on definition of terms, establishment of princi-
ples and theories and improvement of methodologies.
However, pharmacists paid little attention to the point how

to apply these principles, methods and theories to actual
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pharmaceutical practice. For pharmacists or those engaged in
practice, the “clinical application of pharmacoeconomic eval
uation” is an approach that evaluates drugs quantitatively in
medical aspects by applying the principles, methods and
theories of economical evaluation of drugs to actual medi-
cine. Pharmacists should become “consumers with advanced
knowledge”

Pre-filled syringe preparations have been considered to be
more expensive than conventional preparations dispensed in
the hospital facilities. On the other hand, a pre-filled syringe
preparation of heparinized saline saves the work time of dis-
pensation of the solution and, being packed in a sterile con-
dition, avoids contamination until use unlike hospital
preparations. On the basis of the beforementioned situation
the cost-minimization analysis, one of full economic evalua-
tion, was implemented in comparison of a pre-filled syringe
preparation with hospital preparations of heparinized saline to
evaluate the economic impact of a pre-filled preparation on

pharmaceutical practice in the medical organization.

Materials and methods
1. Evaluation components

A pre-filled syringe preparation of heparinized saline (100
U/mL), heparinized saline dispensed in advance at the phar-
macy (pharmacy preparation; 100 U/mL) and that prepared
by a nurse at the ward immediately before the use (ward
preparation; 100 U/mL) were set as alternatives. It was as-

sumed that among the pre-filled syringe preparations, the

pharmacy preparation, and the ward one would have exactly
the same clinical outcomes (efficacy and safety) since the
study should only address the difference in ways of prepar-
ing. Therefore a cost-minimization analysis (CMA) ap-
proach which is wused for a search for the cheapest
alternative in several medical interventions where we identi-

fied the common outcome of interest was undertaken.

2. Methods for dispensation of heparinized saline (100
U/mL) and the cost estimates

1) Methods for dispensation of heparinized saline (100
U/mL)

A. Pharmacy preparation

(1) The entire content of a vial of heparin sodium injection
(50,000 U/50 mL) is aspirated with a 50-mL syringe with
an 18G-injection needle at a clean bench in the aseptic
dispensation room in the department of pharmacy.

(2) From infusion bags of normal saline (100 mL), 10 mL
each is removed using a 10-mL syringe with an 18G nee-
dle.

(3) Ten mL of the heparin sodium injection aspirated in ad-
vance (50,000 U/50 mL) is infused into each of the infu-
sion bags and mixed with the remaining normal saline (90
mL) (Fig.1).

B. Ward preparation
(1) From two vials of heparin sodium (5,000 U/5 mLx 2

vials), the entire contents are aspirated into a 10-mL sy-

Heparin sodium (50,000

® U/50 mL) ®
All 50 mL 1is aspirated
from the vial.

g

=

hysiologic
saline
100 mL

J

Ten milliliter of physiologic saline is removed from
a 100-mL bag to reduce the content to 90 mL.

Ten milliliters each of the heparin sodium
injection is infused into the bag of physiologic
(90 mL) and mixed.

50 mL/ ()
— saline
il
-
2 (gl
258
| o
. A @
Hepa]':ln (; -3
sodium <
(a9}
50,000U/50 mLj

-| 10 mL

R ==

Fig.1 Procedure for dispensation of heparinized saline (100 U/mL) at the clean bench of the pharmacy
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ringe with an 18G needle at the ward.

(2) From an infusion bag of normal saline (100 mL), 10 mL
is removed using a 10-mL syringe with an 18G needle.
(3) Ten mL of the heparin sodium injection aspirated in ad-
vance (10,000 U/10 mL) is infused into the infusion bag

and mixed with the remaining normal saline (90 mL)

(Fig.2).

2) Cost estimates
The costs of the beforementioned preparations were esti-

mated under the following conditions.

(1) The prices of the instruments were set by the medical
technology industry.

(2) The prices of the drugs were derived from the 2002
National Health Insurance drug price standards. The price
of the pre-filled syringe preparation of heparinized saline
(100 U/mL) was 226 yen according to the NHI drug
price list.”’

(3) The cost of equipment needed for the preparation of
drugs was converted to the equivalent annual value with
a S-year depreciation and a discount rate of 5% in accor-

with  the that

Prof.Drummond et al.described in their book™’.

dance annual conversion approach

The pri-
mary equipment required for the preparation was the
clean bench.

(4) The cost of a single dispensation was estimated by divid-

ing an equivalent annual cost by the mean time of annual

use. The running cost (charge for electricity) and the cost
of expendable supplies for preparation of a single bag of
heparinized saline were also calculated and incorporated
into the analysis.

(5) In terms of the personnel expenses, the time to prepare
a single bag of heparinized saline was measured sepa-
rately for each of the pharmacy and the ward as follows.
At first, the procedure of preparation was divided into 1)
preparation of the required drugs and instruments, 2)
preparations and disinfection before dispensation, 3) dis-
pensation of heparinized saline, and 4) disposal of the in-
struments used.The time required for each process was
measured, the time required for the preparation of a sin-
gle bag was estimated, and it was converted into person-
nel expense. The mean wages of pharmacists and nurses
were derived from the Basic Statistical Survey of the
Wage Structure by the Ministry of Health, Labor, and
Welfare.”’

(6) In terms of the cost on disposal of instruments caused by
the dispensation, the cost on disposal per bag of

heparinized saline was calculated on the basis of the

weight of the waste.

3) Analytical methods
The cost-minimization approach was undertaken to choose
the best alternative among existing ones. By this analysis,

whether there are differences in the cost or not is examined

Heparin sodium (50,000

® U/5 mL) ®
All 10 mL is aspirated
from 2 vials.

Ten milliliter of physiologic saline is removed from
a 100-mL bag to reduce the content to 90 mL.

Physiplogic
saline
100 mL

Ten milliliters each of the heparin sodium
(:) injection is infused into the bag of physiologic

[ saline (90 mL) and mixed.
Z - 10 mL
-~
gy
el o
g4 S 7[
; ; 20 &N P :
Heparin Heparin £l
. . o
sodium sodium
5,000U/5 mL 5,000U/5 mL

) 10w
' |||-!-|~_|

Fig.2 Procedure for dispensation of heparinized saline (100 U/mL) at the ward
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among medical interventions without any arguments on clini-
cal outcomes, and the alternative which can be conducted at
the lowest cost estimate is proposed. Since the data incorpo-
rated into the analysis always contains uncertainty, one-way
sensitivity analysis was undertaken to confirm the variation
of the results by varying the data within a given range.”’ In
this study, further sensitivity analysis was required by vary-
ing the discount rate from the prices of the instruments set
by the industry to drug prices according to the NIH stan-
dards in a range of 5-20%.

Furthermore, the value at which the cost of the pre-filled
syringe preparation of heparinized saline (100 U/mL) be-
comes equivalent to the cost of heparinized saline dispensed
in hospital facilities was examined by threshold analysis.

Since the analyses were implemented from the perspective
of a medical organization, the medical resource utilization as
of 2002 (including the cost for instruments, cost of drugs,
time spent by the pharmacist or nurse for the dispensation of
heparinized saline (100 U/mL), cost for the equipment, and
cost for disposal of instruments used) should be only consid-
erable so that indirect costs such as productivity losses of
patients were excluded in the analyses.

In addition, it was assumed that a hospital admission cost

derived from the cost estimates of medical fee points and an
out-of-pocket payment of a patient would be not varied in
this study because the study can only focus on variance of
medical resource utilization such as productivity of medical

staff and the depreciation of the equipment.

Results

1. Cost estimates

Table 1 shows the cost estimates in case of dispensing a
heparinized saline at the pharmacy. Of the total cost esti-
mates, the cost for instruments was the largest and accounted
for 210.4 yen, or 61.6% of the total cost (341.3 yen). The
cost of the equipment such as the clean bench was 13.4 yen,
or 3.9% of the total cost. Proportions of both drug costs and
personnel expenses were small in a range of 16-18%.

Table 2 shows the cost estimates in case of dispensing
heparinized saline at the ward. The cost for instruments was
91.4 yen similarly to the pharmacy preparation or 49.0% of
the total cost (186.6 yen), and had the largest impact on the
total cost. The cost for equipment such as a clean bench,
was not identified. With regard to the personnel expense, the

time required for the preparation of heparinized saline was

Table 1 Cost of a bag of heparinized saline dispensed at the pharmacy

Ttem Heparinized saline dis-
pensed at the pharmacy

Cost of instruments Specifications

Syringe 50 mL 156  yen
Injection needle 18 G 8.7 yen
Syringe 10 mL 37 yen
Injection needle 18 G 8.7 yen
Subtotal 210.4 yen
Cost of drugs Dose

Heparin sodium injection 1 mL 54  yen
Physiologic saline 10 mL 9.7 yen
Subtotal 63.7 yen
Personnel expense Time

(1) Preparing drugs and instruments needed 5.8 sec. 4.2 yen
(2) Preparations and disinfection for dispensing 6.0 sec. 4.4 yen
(3) Dispensing heparinized saline 43.2 sec. 31.3 yen
(4) Labeling after dispensation 17.0 sec. 12.3 yen
(5) Disposal of instruments used 2.0 sec. 1.5 yen
Subtotal 53.7 yen
Equipment(equivalent annual cost 3,244,023.6yen) 12.6 yen
Running cost (electricity) 0.2 yen
Cost of expendable supplies 0.2 yen
Subtotal 13.4 yen
Cost of disposal 0.1 yen
Total 341.3 yen
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Table 2 Cost of a bag of heparinized saline dispensed at the ward

Ttem Heparinized saline dis-
pensed at the ward

Cost of instruments Specifications

Syringe 10 mL X2 74  yen
Injection needle 18 G X2 17.4 yen
Subtotal 91.4 yen

Cost of drugs Dose

Heparin sodium injection 1 mL 54  yen
Physiologic saline 10 mL 9.7 yen
Subtotal 63.7 yen
Personnel expense Time

(1) Preparing drugs and instruments needed 10.5 sec. 7.3 yen

(2) Preparations and disinfection for dispensing 6.5 sec. 4.5 yen

(3) Dispensing heparinized saline 14.5 sec. 10.1 yen

(4) Labeling after dispensation 9.3 sec. 6.5 yen

(5) Disposal of instruments used 4.3 sec. 3.0 yen
Subtotal 31.4 yen
Equipment 0 yen

Cost of disposal 0.1 yen

Total 186.6 yen

accounted for by one-third of that at the pharmacy, because
operations at the clean bench were not required.The person-
nel expense accounted for 17% of the total cost similarly to
the pharmacy preparation. In addition, the cost per pre-filled
syringe preparation is 226 yen on the basis of the NHI price
list™.

Therefore, the cost of the pre-filled syringe preparation of
heparinized saline was 115.3 yen lower and was 66.2% com-
pared with a syringe of the pharmacy preparation. It was
39.4 yen higher and was 121.1% compared with a syringe of

the ward preparation.

2. Sensitivity analysis

When the price of either instruments or drugs was varied
at discount rates of 5-20%, the cost estimates for the phar-
macy preparation shifted from 327.6 yen to 286.5 yen. Also,
the cost of a syringe of the ward preparation shifted from
178.8 yen to 155.6 yen, respectively. In the ultimate, a pre-
filled syringe preparation was cheaper than the pharmacy

preparation.

3. Threshold analysis

Figure 3 shows the results of threshold analysis conducted
by using the cost estimates in case of the pharmacy prepara-
tion as a control. The threshold value of the pre-filled sy-
ringe preparation was 341.3 yen in comparison with the

pharmacy preparation.Given that the price of a pre-filled

syringe preparation would be less than 341.3 yen, it would
become more efficient. The difference in this threshold rela-
tive to the NHI drug price standard (226 yen) was 115.3

yen.

Discussion

Heparin locks, first reported by Stern et al.”” in the United
States in 1972 as a technique to keep the administration
route of the intermittent intravenous infusion patent while the
administration is suspended, relieved patients from the trou-
ble of continuous i.v. infusion and allowed them to be active
during intervals between administrations. The technique has
spread thereafter and has come to be applied widely to inter-
mittent parenteral hyperalimentation and peripheral infusion.
Following the United States, heparin locks have been
adopted commonly in infusion therapy also in Japan.

However, a meta-analysis of the clinical usefulness of
heparin locks was recently introduced, and a report suggest-
ing that heparin locks are not clinically advantageous over
the normal saline locks appeared.”’ In this meta-analysis,
however, there was no consistency in the patient allotment,
age, accompanying diseases, and statistical procedures among
reports, and the results are not conclusive. Also, Collen
J.Goode and Marita Titler et al.”’ concluded that a heparin
flush and a saline flush are equally effective with regard to

the maintenance of the patency, prevention of phlebitis, and
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Fig.3 Threshold analysis on the price of a pre-filled syringe preparation of heparinized sodium

prolongation of the duration of peripheral venous lock on the
basis of the meta-analyses. They further reported that the use
of heparin locks would lead to a reduction in the annual
medical expenditure of 109.1-218.2 US million dollars.
However, this meta-analysis also covered an insufficient
number of reports, and the reports adopted varied in the
quality as experimental studies.

On the other hand, Adrienne G.Randolph et al.”’ reported
by meta-analysis of randomized comparative studies that
heparinized saline preparations (10 U/mL) had no advantage
over saline flushes in peripheral intravenous catheterization
and suggested, while admitting the requirement for further
evaluation, that continuous infusion of a low dose of heparin
through a peripheral intraarterial catheter prolonged the dura-
tion of patency. They also showed that heparinized saline at
100 U/mL increased the patency of peripheral intravenous
catheters and significantly reduced catheter-related phlebitis
and suggested that further investigations to demonstrate its
advantage in peripheral intravenous catheterization would be
required. On these grounds, heparinized saline is still used
frequently at many medical organizations.

The results of the CMA implemented in this study re-
vealed that a pre-filled syringe of heparinized saline is an ef-
ficient preparation that requires cheaper than dispensation at

the pharmacy when its price is 226 yen. Major elements of

this cost reduction were the cost of instruments and the work
by medical staff. Otherwise, dispensation at the ward was
cheaper than a pre-filled syringe preparation largely due to
the disuse of a clean bench during the dispensation under
non-sterile environment. Moreover the results revealed that
the pharmacy preparation was more expensive by approxi-
mately 100 yen than the ward preparation. However, the
preparation of drugs in the non-sterile environment of the
ward is associated with the risk of bacterial contamination,
and 14.7% of fluids for parenteral hyperalimentation prepared
in a non-sterile environment were reportedly contaminated by
bacteria compared with those prepared in a clean bench.”’
Pre-filled syringe preparations of heparinized saline are dis-
pensed in a sterile environment and remain free of bacterial
contamination until use so that its risk of contamination
could be avoided compared with preparations dispensed at
the ward.

In conclusion, a pre-filled syringe preparation would be ef-
ficient when medical staff make a decision to choose an ap-
propriate intervention for preventing blood coagulation in
indwelling needles and catheters during hyperalimentation
and intermittent peripheral fluid supplementation.

Nevertheless according to the above-described results, the
authors should have further discussion on extra expenses due

to bacterial contamination and preparation errors using a
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decision analysis method.

Summary

The cost-minimization analysis was undertaken for a pre-
filled syringe preparation of heparinized saline using prepara-
tions dispensed at the pharmacy and at the ward as
alternatives. The following results were gained.

1) The pre-filled syringe preparation of heparinized saline
was cheaper than the pharmacy preparation by 115.3 yen
per bag with a cost reduction rate of 66.2%. It was more
expensive than the ward preparation by 39.4 yen per sy-
ringe with a cost increase of 121.1%.

2) The threshold analysis indicated that the pre-filled syringe
preparation would be equivalent to the pharmacy prepara-
tion when its price was 341.3 yen per bag and that it
would be more efficient where its price is less than 341.3
yen.

The following were revealed through the experience of its

actual use.

3) A pre-filled syringe preparation contributes to the preven-
tion of the administration of wrong drugs, because the
content is clearly indicated on the package.

4) It can be used promptly without the inconvenience of dis-
pensation.

5) Contamination by a foreign body or bacteria during dis-

pensation can be prevented.
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Abstract:

Objectivel] In drug information management, it is necessary to obtain and evaluate the latest information. The spread of information
technology has brought changes in the ways in which this information is obtained. Our study investigated the relationship between drug
information sources available in DI rooms and the effective performance of DI-related work.

Methods[] Questionnaires were distributed to 1,000 organizations randomly sampled from among the 3,843 medical treatment institutions
throughout the country that have already established drug information rooms. The questionnaire surveyed the present situation of DI
rooms, as well as the nature of the information sources available.

Resultsl] The response rate was 52.4%. A full-time person in charge of drug information was on duty at 55.1% of all institutions sur-
veyed. Internet connection was available at 57.7%, of which 57.2% also made use of databases. The publications commonly available
in DI rooms included Drugs in Japan (88.4%), Today's drug therapy (86.3%), and Manual of Therapeutic Agents (53.4%).
Conclusion[] Institutions were classified into groups on the basis of capacity (number of beds accommodated). A comparison was then
made between these bed-count groups and the percentages of institutions stocking DI-related publications. No correlation with bed count
was observed for commonly stocked publications in general. However, the coefficient of correlation with bed count was high for pub-
lications pertaining to the treatment of diseases, as well as for foreign publications.  This is thought to reflect a greater need to consult
foreign information sources on side effect avoidance in institutions treating larger numbers of patients.

Keywords : drug information sources, drug information room, books, internet, databases
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