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Abstract

Objectives: In December 2004, guidelines for the appropriate use of thalidomide for multiple myeloma were issued. We partially reviewed
the thalidomide management system in this hospital, and we have established a new management system in accordance with the guidelines.
Methods: We added new management items and implemented measures to improve the confirmation of the status of dosage, and the collection
and disposal of drugs, which are mandatory under the new management system.

Results: The new guidelines will unify management systems that vary among hospitals, and will considerably reduce the errors of thalidomide
administration to patients.

Conclusions: Pharmacists should continue the strict management of drugs, the instruction on the use of drugs, and the monitoring of side ef-
fects to ensure that thalidomide is administrated solely to multiple myeloma patients in a safe and effective manner.

Key words: Guidelines,thalidomide,multiple myeloma, management, side effects
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Abstract

Objectives: We examined the distribution of bacteria detected in samples obtained from patients who underwent induced hypothermia and the
pharmacokinetics of antibiotics administered for antibiotic prophylaxis in those patients.

Methods: In a retrospective survey at an emergency and critical care center in a university hospital, the medical charts of 51 patients who
underwent induced hypothermia were reviewed. The types of detected major bacteria and interval until detection were investigated in those pa-
tients. We also measured concentrations of antibiotics administered to 11 patients with induced hypothermia and compared the pharmacokinetic
parameters of the antibiotics during the cooling phase and the rewarming phase.

Results: Methicillin-resistant Staphylococcus aureus, Pseudomonas aeruginosa and Candida were mainly detected. The mean interval until de-
tection of major bacteria was 4.4 days after the commencement of rewarming. Of the administered antibiotics, half-lives of agents that are
mainly eliminated via kidney excretion (cefmetazole, flomoxef, sulbactam, arbekacin) did not differ in the cooling phase and rewarming phase.
However, in a patient with severe liver dysfunction receiving cefoperazone (CPZ), an agent metabolized in the liver, the half-life of CPZ was
markedly prolonged during hypothermia, whereas there was no prolongation in the other patients.

Conclusion: The results of the present study suggest that the types of bacteria detected in patients who have undergone induced hypothermia
are similar to those in other critically ill patients. With respect to the pharmacokinetics of antibiotics, half-lives of antibiotics in patients with
induced hypothermia did not differ in the cooling phase and rewarming phase. However, since the half-life of CPZ that metabolized in the
liver was prolonged during the cooling phase, patients with severe liver dysfunction who undergo induced hypothermia should be monitored
closely.

Keywords: hypothermia, bacteria detected, pharmacokinetics, antibiotic prophylaxis, drug metabolism

. and examined the influence of induced hypothermia on
Introduction o o . _—
pharmacokinetics of antibiotics administered for antibiotic

Recently, hypothermia has been proven to be effective for prophylaxis in those patients.
controlling traumatic intracranial hypertension™ and for improv-
ing the mortality and complication rates of patients with severe

oo o . . Patients and Methods
head injury.”* ?> Antibiotics are administered for prophylaxis to

most patients undergoing induced hypothermia. The effects of
induced mild hypothermia on the pharmacokinetics of intrave-
nous drugs have been investigated.""”> However, the
pharmacokinetics of antibiotics administered to such patients
have not been clarified. In addition, changes in physiological
function during induced hypothermia may influence detection of
bacteria.

In this study, we investigated the distribution of bacteria de-

tected in samples from patients undergoing induced hypothermia

Bacteria detected

We reviewed retrospectively the medical records of 51 pa-
tients (34 males and 17 females) with severe head injury who
underwent induced hypothermia at Nihon University Itabashi
Hospital Emergency and Critical Care Center between January
1995 and March 1998. Demographic data of the patients (e.g.,
age and sex) and other relevant medical information (e.g., under-
lying disease) were retrieved from their medical records. Blood,

sputum and/or throat swab culture results were also retrieved

Reprint request to: Morio Kaburagi, Department of Pharmacy, Nihon University School of Medicine Hikarigaoka Hospital, 2-11-1 Hikarigaoka, Nerima-ku, Tokyo 179-0072, Japan
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Fig. 1. Detection of bacteria during induced hypothermia in
all therapeutic time windows.

MRSA, methicillin-resistant Staphylococcus aureus

from the medical records of the patients. In addition, we investi-
gated detected bacteria and the time when the bacteria was de-
tected in those patients.

Changes in serum drug concentrations

Eleven patients with severe head injury who were admitted to
Nihon University Itabashi Hospital Emergency and Critical Care
Center between January 1995 and March 1998 were enrolled in
this study. All of the 11 patients underwent induced hypothermia
and received antibiotic prophylaxis. The study protocol was ap-
proved by the Institutional Review Board of Nihon University
Itabashi Hospital, and written consent for participation in this
study was obtained from each patient's family.

Blood samples were obtained from these patients before the
administration of antibiotics and/or at 0, 20, 40, 60, 180 and 360
minutes after the end of administration of antibiotics during the
cooling phase and/or during the rewarming phase. The period
when the patient's blood temperature was lowest was regarded
as the cooling phase. The interval from the commencement of
rewarming until the final administration of antibiotics was re-
garded as the rewarming phase.

The serum drug concentration of each antibiotic agent was
measured according to the standard method by HPLC or fluores-
cence polarization immunoassay (TDXFLXR). The serum con-
centrations of antibiotics vs. time data were fitted to a one-
compartment open model, and the area under the concentration
time curve (AUC), elimination rate constant (kel), total clear-
ance (CL), volume of distribution (Vd), and half-life (t..) were
calculated. Results for the cooling phase and the rewarming
phase were compared. The kel value was calculated by the least
squares method. AUC was calculated from the start of drug ad-
ministration to the time of last measurable serum concentration

using the trapezoidal rule (extrapolation and approximation of

100 EMRSA
@ P. aeruginosa
80 & Candida
BG (+) cocci
60 OG (-) bacilli

£y
>

Bacteria detected (%)

[
>

(=]

cooling 0 1-5 6-10  11-15 16-20 21-

Time after the commencement of rewarming (days)

Fig. 2. Changes in phlogistic bacteria detected in samples ob-
tained from patients who underwent induced hypothermia.
G(+), Gram-positive; G(-), Gram-negative; n, number of detected bacte-

ria

the elimination curve to infinity). CL, Vd, and t,» were calcu-
lated from the following equations:

CL = Dose/AUC,

Vd = CL/kel,

tin = 0.693/kel.

Results

Bacteria detected

The mean age (£ SD) of the 51 patients (34 males, 17 fe-
males) was 54.5 (£ 18.4) years. The diagnoses of these patients
were head injury and traumatic subarachnoid hemorrhage
(n=17), subarachnoid hemorrhage (n=15), post cardiopulmonary
(n=11), (n=4),

intracerebral hemorrhage (n=2), acute myocardial infarction

resuscitation hypoxic  encephalopathy
(n=1), and cerebrovascular spasm (n=1). All of the patients re-
ceived antibiotic prophylaxis with penicillin and 2nd or 3rd-
generation cephalosporin.

The detection rate of Gram-positive cocci in sputum, throat
swab, and blood samples from these patients was 35.9%. The
detection rate of Methicillin-resistant Staphylococcus aureus
(MRSA) was the highest of all detected Gram-positive cocci.
The detection rate of Gram-negative bacilli was 46.8%. The de-
tection rate of P.aeruginosa was the highest of all detected
Gram-negative rods. The detection rate of Candida was 14.5%,
the second-highest rate following that of MRSA among all de-
tected bacteria (Fig. 1). During the cooling phase, Gram-
negative bacilli were the most frequently detected bacteria.

The mean interval until the detection of major bacteria was
4.4 days after the commencement of rewarming. However, dur-
ing the rewarming phase, Candida was frequently detected just

after rewarming was started. MRSA and P.aeruginosa were

046( 193 )0
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Fig. 3. Changes in serum cefmetazole concentration.

Solid line: patient 1 (56-year-old female with subarachnoid hemorrhage)
received infusion of 2 g cefimetazole (CMZ) every 12 hours.

Broken line: patient 2 (37-year-old female with subarachnoid hemor-
rhage) was received infusion of 1 g CMZ every 12 hours.

The circle shows serum concentration in the cooling phase during hypo-
thermia. The triangle shows serum concentration in the rewarming phase
at 7 days after the initiation of cooling. ti», ¢ and tis, r are half-lives of
in the cooling phase and rewarming phase, respectively.

frequently detected 2 weeks or more after rewarming was started
(Fig. 2).
Changes in serum drug concentrations

In the 11 patients who underwent with induced hypothermia,
pulmonary artery temperatures ranged from 32.2[0] to 35.101
during the cooling phase. During the rewarming phase, arterial
blood temperatures ranged from 34.80] to 38.40 . These pa-
tients were given cefmetazole (CMZ, n=4), flomoxef (FMOX,
n=1), cefoperazone/sulbactam (CPZ/SBT, n=3), or arbekacin
(ABK, n=3). In one patient who was given CPZ/SBT, FMOX
and ABK were combined with aspoxicillin (ASPC) only during
the cooling phase. Administration periods for antibiotics ranged
from 2 to 7 days.

As representative patients in whom serum drug concentrations
were measured, the time courses of serum concentrations of an-
tibiotics in patients who received CMZ or CPZ are shown in
Figs. 3 and 4. The pharmacokinetic parameters calculated from
the time courses of serum concentrations of CMZ, CPZ and SBT
are shown in Figs. 5-7, respectively. Half-lives of CMZ and
SBT during the cooling phase did not differ from those during
the rewarming phase. In addition, the half-life of ABK and
FMOX during the cooling phase did not differ from the half-life
during the rewarming phase (ABK-cooling: 2.0 hr, ABK-
rewarming: 2.4 hr, FMOX-cooling: 1.0 hr, FMOX-rewarming:
0.9 hr). Furthermore, the half-life of ASPC, of which serum con-
centrations were measured only during the cooling phase, was
1.1 hr.

In one patient (patient 6) (Fig. 4, broken line) in whom 1 g of

CPZ/SBT was intravenously infused for over a period of 1 hour,

—@—Patient 5 — cooling
—&—Patient § — rewarming

«-@-Patient 6 - cooling

8r
ty, ¢ =60.3 hr
6

oo Patient 6 — rewarmin;

Serum concentration (ng/mL)
£

B

pre 0 1 2 3 4 5 6
Time (hr)

Fig. 4. Changes in serum cefoperazone concentration.

Solid line: patient 5 (65-year-old male with post cardiopulmonary resus-
citation) received infusion of 1 g cefoperazone (CPZ) every 12 hours.
Broken line: patient 6 (54-year-old female with acute subdural
hematoma) received infusion of 1 g CPZ every 12 hours.

The Circle shows serum concentration in the cooling phase during hypo-
thermia. The triangle shows serum concentration in the rewarming phase
at 7 days after the initiation of cooling. ti», ¢ and ti», r are half-lives in
the cooling phase and rewarming phase, respectively.

the serum concentration curves of CPZ during the cooling phase
(34.000 -34.300 ) were similar to those during the rewarming
phase (34.90 -35.100 ). However, in one patient with severe
liver dysfunction (patient 5) (Fig. 4, solid line), the serum con-
centration of CPZ was higher during the cooling phase (34.50] -
34.80) than that during the rewarming phase (36.000 ). In addi-
tion, the t,» of CPZ in this patient was 60.3 hr during the cooling
phase, and it was markedly prolonged compared to that during

the rewarming phase (8.3 hr).

Discussion

In the present study, the distribution of detected bacteria and
pharmacokinetic parameters of antibiotics for prophylaxis in pa-
tients with induced hypothermia were investigated.

The detection rate of bacteria during the hypothermic period
was not higher than that in critically ill patients in recent
studies.” ” This may have been because induced hypothermia
was started immediately after surgery and administration of an-
tibiotics for prophylaxis was started immediately after admission
to the emergency center, inhibiting bacterial growth. The rela-
tionship between hypothermia and bacterial proliferative capac-
ity is unclear. However, when hypothermia returns to normal
body temperature, the function of the patient's protective im-
mune cells and energy reserve do not return to the pretreatment
state enough, and infection may easily develop.”’ This may be
related to increased bacterial detection during the rewarming
phase. Therefore, when administering antibiotics for patients un-

dergoing hypothermia, the patients should be carefully
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000 00D Vol.7Ne3(2005)

1000 16 2

.
£
H

v

AUC (pg*hr/ml)

w o ®

g 2 B

2 2 2
d(L)

R,

a2 x5 BE
L (Lmg

= w o& & ® 3

I |

tia (hr)

12e tr kel kel-r
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Fig. 6. Comparison of the pharmacokinetics of
cefoperazone in the cooling phase and rewarming phase.
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Fig. 7. Comparison of the pharmacokinetics of sulbactam
in the cooling phase and rewarming phase.
¢, cooling phase; r, rewarming phase

monitored during the rewarming phase, when bacteria tend to be
detected. which is the tendency of bacteria detected should be
carefully monitored. When the cooling phase is switched to the
rewarming phase, attention should be given to the choice of an-

tibiotics and the method of administration.

The intervals until detection of bacteria (including MRSA and
P.aeruginosa) after the commencement of rewarming were simi-
lar to the intervals in other critically ill patients."””'® These re-
sults may be influenced of type and period of administered
antibiotics, and nosocomial infection. Strategies for treating
nosocomial infection should be further examined.

All of the five antibiotics investigated in this study except for
CPZ are mainly excreted in urine. There were no differences be-
tween the pharmacokinetics of these antibiotics in the cooling
phase and rewarming phase. Furthermore, the half-life of CMZ
during the cooling phase in the present study is similar to that in
healthy adults.”” The half-lives of ASPC and ABK during the
cooling phase in the present study (1.1 hr and 2.0 hr, respec-
tively) are also similar to those in healthy adults (ASPC'": 1.4
hr, ABK'?: 1.8 hr). Therefore, hypothermia may not influence
renal function or the rate of drug elimination. During hypother-
mia, routine administration methods may be appropriate for an-
tibiotics that are mainly excreted in urine.

During hypothermia, cardiac output is decreased and hepatic
blood flow is decreased by a similar percentage.”” Arterial
blood-ketone body ratio is decreased to approximately 0.7 dur-
ing the cooling phase and returns to the normal value (1.0 or
more) during the rewarming phase."™'” The half-life of CPZ,
which is mainly metabolized in the liver during the rewarming
phase, in patients in the present study is similar to the half-life
in healthy adults™(3.7 hr). However, in CPZ-treated patients, es-
pecially those with severe liver dysfunction, the serum concen-
tration of CPZ was higher during the cooling phase and t,» was
markedly prolonged compared to that during the rewarming
phase. This may have been because hypothermia-related liver
dysfunction decreased the metabolism. Therefore, for patients
with severe liver dysfunction who undergo induced hypother-
mia, attention must be given to the dose and dosing interval of
antibiotics that are mainly metabolized in the liver, and carefully
monitoring of the patients is also important.

In conclusion, the two things are suggested by the present
study. First, the distribution of bacteria detected is similar to that
in other critically ill patients in an emergency center. Second,
pharmacokinetic parameters of antibiotics in the cooling phase
and those in the rewarming phase were not different. The
method of administration of antibiotics routinely used for other
critically ill patients can be used for patients with induced hypo-
thermia. However, for patients with liver dysfunction who are to
be administered antibiotics that are metabolized in the liver, the
dosing schedule should be carefully established and the patient

should be monitored closely.
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EFFECT OF THE VITAMIN SUPPLEMENT DRINKS ON WORK PERFORMANCE
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Abstract

Purpose: The sale of the vitamin supplement drinks claiming a refreshing effect and greater energy is increasing, but their efficacy has not
been examined in clinical trials. The purpose of this research was to clarify the effect of three types of these supplements on work perform-
ance in a double-blind, randomized clinical trial in healthy volunteers.

Methods: We used three vitamin supplement drinks: type 1 comprised vitamins, taurine, caffeine and alcohol, type 2 also contained several
amino acids, and type 3 also contained several botanical herbs. Twelve healthy volunteers given these vitamin supplement drinks described
the effects on a subjective scale in a self-reported questionnaire followed by an interview with a medical doctor. As an objective measure,
work performance was examined using the Uchida-Kraepelin mental work test and WAIS-R (Japanese Wechsler Adult Intelligence Scale-
Revised) test.

Results and Conclusion: The self-reported questionnaire indicated significant improvements in prevention of sleepiness and lack of energy. In
both the Uchida-Kraepelin mental test and WAIS-R test, the mean amount of work was increased by the administration of the drinks, but with-
out statistical significance. In conclusion, the efficacy of the vitamin supplement drinks seems to be primarily subjective.

Key words: the vitamin supplement drinks, clinical trial, self-reported questionnaire, Uchida-Kraepelin mental work test, healthy volunteers
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Abstract

Objective: Cell phone and other mobile device-based internet use has increased significantly in recent years. We therefore investigated the
novel method of providing drug information through cell phone email.

Methods: A pilot study was conducted at five pharmacies. Informed consent was procured from all participants prior to implementation. The
mails sent to participants followed a specific format, and all mails were followed up with a next-day survey on the advantages and disadvan-
tages of the system.

Results: The survey covered 53 mails sent to 28 subjects ranging from 20 to 70 years of age. Medication notebook use among respondents
was 64.3%. 82.1% of respondents rated the mobile email system as "good." Regarding continued use of the mobile email system, 57.1%
of respondents indicated that they "would like to continue to receive mobile emails on a per time basis," and 42.9% of respondents indicated
that they would "like to receive mobile emails only when there have been changes."

Conclusions: Participants found provision of drug information through mobile email to be useful. This was likely because more participants
had access to mobile email than carried medication notebooks, and mobile email allowed for real-time updates and simplified central manage-
ment of information. However, the convenience of mobile email is likely to be accompanied by decreased time in direct conversation with pa-
tients and a corresponding increased difficulty in obtaining information. Provision of more detailed in-pharmacy direct-to-patient information
will thus be essential. Further study through a larger-scale survey is required to realize a fully implementable system.

Key words: mobile email, medication notebook, drug information, patient information
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