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CLINICAL CHARACTERISTICS OF IMPORTED MALARIA IN JAPAN: ANALYSIS AT
A REFERRAL HOSPITAL

TOSHIYUKI MIURA, MIKIO KIMtJRA, TOMOHIKO KOIBUCHI, TOKIOMI ENDO, HITOMI NAKAMURA,
TAKASHI ODAWARA, YUSUKE WATAYA, TETSUYA NAKAMURA,* anp AIKICHI IWAMOTO
Division of Infectious Diseases, Advanced Clinical Research Center, Institute of Medical Science, University of Tokyo, Tokyo, Japan;
Infectious Disease Surveillance Center, National Institute of Infectious Diseases, Tokyo, Japan; Department of Infectious Diseases and
Applied Immunology, Institute of Medical Science, University of Tokyo, Tokyo, Japan; Department of Drug Informatics, Faculty of
Pharmaceutical Sciences, Okayama University, Okayama, Japan

Abstract.  Imported malaria remains an important problem in Japan. We have reviewed the medical records of 170
cases of malaria in our hospital, which corresponds to 14.9% of the total cases in Japan. The predominant malarial
species was Plasmodium falciparum (52.3%), and the most frequent area of acquisition was Africa (54.2%), followed by
Asia (20.9%) and Oceania (19.6%). The most common reason for travel among Japanese patients was business. A
significant proportion (22.2%) of vivax malaria cases experienced relapse despite standard primaquine therapy. Most
primaquine failures were from Oceania. We also found that a substantial number of Japanese patients contracted
malaria without chemoprophylaxis and consulted medical facilities with an unfavorably long delay from initial symptoms
(median: 3.0 days). Direct education of travelers and travel companies, in addition to health care providers, is likely

necessary to improve outcomes of imported malaria.

INTRODUCTION

Forty-one percent of the world’s population live in areas
where malaria is transmitted, and an estimated 700,000-2.7
million persons die of malaria each year. (http://www.cdc.gov/
malaria/facts.htm WorldMalaria.) In Japan, indigenous ma-
laria was eradicated in 1961.1 Recently, an increasing number
of Japanese have been traveling to malaria-endemic countries
for business and vacation. People from countries with malaria
endemicity have also been visiting Japan for education. This
global travel has resulted in 100-160 cases of imported ma-
laria per year.'™ The number of physicians, however, who
can diagnose malaria and treat it appropriately has fallen in
Japan as the current priority of medical research and educa-
tion has moved to chronic diseases such as cancer or cardio-
vascular diseases. Most technologists are also not trained to
diagnose malaria on properly prepared thin and thick blood
smears. Diagnostic delay with falciparum malaria can result in
increased mortality, especially among nonimmune travelers.
It is therefore important for physicians to have a low index of
suspicion for malaria as a cause of acute febrile illness among
Japanese travelers and immigrants from malaria-endemic
countries.

Recently, two reports were published describing the global
statistics of imported malaria in Japan based on data from the
national surveillance system.>? To further evaluate clinical
problems in the management of malaria in Japan, a detailed
review of individual patient medical records is necessary. The
Institute of Medical Science (IMS) Hospital at the University
of Tokyo has been a referral center for cases of malaria in
Japan for decades. Malaria cases managed at IMS Hospital
account for 10-20% of the total cases in Japan. In this study,
we reviewed patient medical records of 170 malaria cases seen
at IMS Hospital from 1992 to 2001 and analyzed their demo-

graphic and clinical data.

* Address correspondence to Tetsuya Nakamura, Department of In-
fectious Diseases and Applied Immunology, Institute of Medical Sci-
ence, University of Tokyo, 4-6-1 Shirokanedai Minato-ku, Tokyo
108-8639, Japan. E-mail: tnakamur@ims.u-tokyo.ac.jp
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MATERIALS AND METHODS

All confirmed cases of malaria at IMS Hospital from Janu-
ary 1992 to December 2001 were reviewed. The following
parameters were included: age, sex, suspected area of con-
traction, nationality, Plasmodium species, antimalarial treat-
ment, duration of symptoms prior to seeking medical care,
use of chemoprophylaxis, complications, prognosis, and evi-
dence of relapse or recrudescence. Patients who were treated
abroad and visited IMS Hospital for follow-up after clearance
of parasitemia were excluded unless their blood smears per-
formed in Japan were positive. All cases were diagnosed with
conventional microscopic examination of Giemsa staining of
thin and thick blood films by technicians or physicians with
expertise in tropical medicine, and the diagnosis was always
confirmed by polymerase chain reaction (PCR) in indetermi-
nant cases. Collected data were analyzed using Epilnfo2002
downloaded from the Web site of the U.S. Centers for Dis-
ease Control and Prevention. All statistical analyses were per-
formed with two-tailed test, and P < 0.05 was considered
statistically significant.

RESULTS

Overall, there were 170 confirmed cases of malaria at IMS
Hospital from January 1992 to December 2001. There were
no indigenously acquired cases. According to national surveil-
lance systems, the annual number of malaria cases in Japan
has remained stable at 103-156 cases for the decade.’* The
number of cases at IMS Hospital has accounted for 9.0-21.4%
(average 14.9%) of all cases in Japan. Seventeen of the 170
cases were relapses or recrudescence (4 episodes from 2 sub-
jects with Plasmodium ovale, 12 episodes from 9 subjects with
Plasmodium vivax, and 1 episode from a subject with Plas-
modium falciparum) after treatment at IMS Hospital and
were excluded from analysis to avoid redundancy. Of 153
cases, 101 were Japanese citizens and 52 were foreigners
(Table 1). Seven of the 52 foreigners were from industrialized
countries without indigenous malaria and had traveled to ma-
laria endemic tropical countries prior to visiting Japan. The
remaining 45 people were from malaria-endemic countries.
There was no significant difference in demographic data be-
tween Japanese and foreign patients (Table 1). Plasmodium
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TasLE 1
Characteristics of imported malaria in the past decade in IMS
hospital

Al Japanese Foreigner P value

Number of all cases 170 116 54 -
Number of new cases* 153 101 52 -
Age (mean = SDY 348112 354+127 338x77 042t
Male:female 124:29 84:17 40:12 0.35%
Species N (%)$§

Pt 80(52.3) . 50(49.5) 30(57.7)

Pv 55(35.9) 38(37.6) 17(32.7)

Po 14 (9.2) 11 (10.9) 3(5.8) 0.46%

Pm 3(2.0) 1(1.0) 2 (3.8)

Pi/Pv 1(0.7) 1(1.0) 0(0.0)

Total 153 (100) 101 (100) 52 (100) -
Suspected contraction areas N (%)

Africa 83 (54.2) 51(50.5) 32(61.5)

Asia 32 (20.9) 19 (18.8) 13 (25.0)

Oceania 30(19.6) 25(24.8) 5(9.6)

South America 3(2.0) 1(1.0) 2(38) 0.15%

Africa/Asia 3(2.0) 3(3.0) 0(0.0)

Asia/Oceania 1(0.7) 1(1.0) 0(0.0)

EU 1(0.7) 1(1.0) 0(0.0)

Total 153 (100) 101 (100) 52 (100) -

# Excluding relapse and recrudescence after treatment of initial event.

T Sgudent t test.

1~ test.
§ P, Pv, Po, and Pm represent P. falciparum, P. vivax, P. ovale, and P. malariae, respec-

tively. Pf/Pv means mixed infection of Pf and Pv.
q “Africa/Asia” and “Asia/Oceania” mean that patients traveled around more than one

arca, and it was impossible to determine the estimated contraction area.

falciparum was the leading species among both Japanese and
foreign patients, followed by Plasmodium vivax, Plasmodium
ovale, and Plasmodium malariae (Table 1). The proportion of
P. falciparum cases tended to increase between the first and
second half of the decade. Nevertheless, there was no statis-
tical significant difference (47.6% versus 58.6%, P = 0.176, X
test). Africa was the most frequent area of acquisition in both
groups throughout the decade, followed by Oceania among
Japanese patients and by Asia among foreign patients. Over-
all, Oceania overtook Asia as the second most common area
of malaria acquisition in the second half of the decade (Asia
versus Oceania: 21.7% versus 15.7% in the first half decade,
20.0% versus 24.3% in the second half decade).

P. falciparum infection accounted for 74.4% of cases from
Africa, 40.0% from Oceania, 12.5% from Asia, and 0% from
South America. These proportions remained stable through
the decade (data not shown).

The purpose of travel to malaria-endemic areas was re-
ported for all of Japanese patients with malaria. Contrary to
our expectation, the proportion of travelers for sightseeing
has not increased in the second half decade (first versus sec-
ond half decade: 27.6% versus 27.9%), and business was the
most common purpose through the decade (first versus sec-
ond half decade: 70.7% versus 69.8%). On the other hand,
visiting friends and relatives (VFR) accounted for only 1.0%
in the decade.

The use of chemoprophylaxis was available for 100 of 101
Japanese patients. The percentage of Japanese patients with
malaria who had taken chemoprophylaxis decreased dramati-
cally between 1992-1996 and 1997-2001 (48.3 versus 14.3%, P
= 0.0003). Although chloroquine was the leading agent used
between 1992 and 1996 (Table 2), no patients took it from
1997 to 2001. Four patients acquired vivax malaria despite
taking mefloquine for chemoprophylaxis. These four cases

TABLE 2
Comparison of chemoprophylaxis between 1992-1996 and 1997-2001

Chemoprophylaxis among Japanese

patients N (%) 1992-1996 1997-2001 P value*
Chloroquine 18 (31.0) 0(0.0) '
CP 2(3.4) 0(0.0)

Mefloquine 1(1.7) 3(7.1)

SP 1(17) 0(0.0) 0.0006
Others 6 (10.3) 3(7.1)

None 30 (51.7) 36 (85.7)

Total 58 (100) 42 (100) -

* 32 test between 1992-1996 and 1997-2001.
CP, chloroquine/proguanil; SP, sulfadoxine/pyrimethamine.

were thought to represent relapses, as none had taken pri-
maquine after leaving the malarious areas.

Mefloquine has been the most frequently prescribed anti-
malarial treatment against P. falciparum infection (82.5%,
data not shown). Chloroquine was used in several cases in the
early 1990s but has not been used since 1997. Atovaquone/
proguanil and artesunate have been used in a limited number
of patients. Of 80 patients with falciparum malaria, only 4
cases had severe complications; 1 case of cerebral malaria,
2 cases of renal failure, and 1 case of severe anemia. There
were, however, no deaths attributable to malaria. Of 38
cases of vivax malaria among Japanese patients, 36 were pre-
scribed primaquine to prevent relapse after successful treat-
ment with schizonticides. Despite primaquine prophylaxis,
eight cases (22.2%) experienced relapse. Six of these cases
(75.0%) contracted malaria in Oceania; mostly Papua New
Guinea (Table 3). In cases in which relapse occurred after
standard primaquine treatment (15 mg base per day for 14
days), modified regimens with larger doses or longer periods
of primaquine were administered with favorable results
(Table 3).

We analyzed the length from onset of symptoms to first
medical consultation among Japanese patients (Figure 1).
Data was available for 99% of Japanese patients. The mean
and median duration was 4.7 days (95% confidence interval
[CI]: 3.7-5.7) and 3.0 days (interquartile range [IQR]: 2.0-5.0
days), respectively. The mode was 2.0 days (18.9%). In cases
of falciparum malaria, the mean and median duration were
4.1 days (95% CI: 2.5-5.7) and 2.0 days (IQR: 1.0-5.0), re-
spectively. There were 12 falciparum malaria patients who
visited clinics 5 days or more after onset of iliness. Nine pa-
tients had taken chemoprophylaxis (chloroquine: 4; unknown:
1) and/or had self-administered antimalarials (chloroquine: 5;
halofantrine: 1) prior to presentation. Of the three patients
with delayed presentation who had not received antimalari-
als, one had renal failure (6 days) and the other two had no

complications (7 and 11 days).

DISCUSSION

This retrospective review of malaria cases at a national
referral hospital corresponds to 14.9% of the total cases in
Japan over 10 years. This study represents the largest review
of clinical characteristics and outcomes of patients with ma-
laria in Japan. Falciparum malaria accounted for about 50%
of total malaria cases at the IMS Hospital. The proportion of
P. falciparum cases is relatively high in France (around 80%),
moderate in Germany and the United Kingdom (around
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TABLE 3
List of vivax malaria cases that had relapses after primaquine treatment

Year of first
Case Sex Age episode Contracted countries Episode Schizonticides Primaquine reghmens
1 M 30 1992 Malaysia * 1st CRQ 15 mg base for 14 days
° 2nd CRQ 30 mg base for 7 days
. 3rd CRQ 15 mg base for 14 days x 2 courses
2 M 23 1993 Papua New Guinea 1st CRQ 15 mg base for 14 days
2nd CRQ 15 mg base for 14 days x 2 courses
3 M 44 1993 Papua New Guinea, Indonesia 1st CRQ 15 mg base for 14 days
2nd CRQ 15 mg base for 14 days
3rd CRQ 15 mg base for 14 days x 2 courses
4 M 22 1997 Papua New Guinea 1st CRQ 15 mg base for 14 days
2nd CRQ 15 mg base for 14 days x 2 courses
3rd CRQ 30 mg for 11 days
5 M 32 1997 Papua New Guinea, Solomon Island 1st MEF 15 mg base for 9 days
2nd CRQ Lost to follow-up
6 M 34 1998 Philippines 1st CRQ 15 mg base for 14 days
2nd CRQ 15 mg base for 14 days
7 M 49 2001 Papua New Guinea Ist CRQ 15 mg base for 14 days
2nd CRQ 30 mg base for 14 dyas
3rd CRQ 30 mg base for 28 days
8 M 24 2001 Vanuatu 1st CRQ 15 mg base for 14 days
2nd MAL 30 mg base for 14 days

CRQ, chloroguine; MAL, atovaquone/proguanil.

60%), and low in the United States (around 40%).” The pro-
portion of falciparum malaria cases in Japan seems to lie
between European countries and the United States. Euro-
pean countries are geographically close to Africa where P.
falciparum is a dominant species, whereas the United States is
closer to Central and South America where P. vivax is pre-
dominant. Japanese travel to both Africa and Asia/Oceania
likely accounts for this midrange proportion of P. falciparum
in IMS Hospital.

VER, which is one of the most common reasons for travel
to malarious areas in Western countries, accounted for only
1.0% of Japanese travelers. In the United Kingdom, where
immigrants compose a substantial percentage of populations,
VFR, holidays, and business accounted for 56%, 12%, and

cases
20
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FIGURE 1. Distribution of period from the onset of iliness to first
medical consultation. Horizontal axis represents days from onset of
symptoms to first medical consultation of malaria patients. Longitu-
dinal axis indicates the number of cases. The bar represents total
number of cases, and the black portion in each bar corresponds to the

cases of falciparum malaria.
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6.5%, respectively.® Because Japan is racially homogeneous,
VFR is not likely to be a major reason for travel to malaria-
endemic countries. Business travels accounted for 70%
among Japanese patients throughout the decade. In Ger-
many, where the number of immigrants from malarious coun-
tries is small like Japan, however, business travel accounted
for only 18%, and 75% was holiday travels.” This contrasting
result might be explained by the difference in the number of
sightseeing travelers to malarious areas between Japan and
Germany. Nevertheless, detailed investigation would be re-
quired to clarify it. Improving travel advisements to overseas
employees is likely to contribute to reduction in the number
of imported malaria in Japan.

There are no national guidelines for malarial prophylaxis or
treatment in Japan. At IMS Hospital, mefloquine is used to
treat falciparum malaria without complications, intravenous
quinine for severe falciparum malaria, and chloroquine for
nonfalciparum malaria. Although we have not experienced
mefloquine-resistant falciparum malaria, it is well-known that
multidrug-resistant falciparum malaria has emerged in South-
east Asia, especially at the border between Thailand and My-
anmar and between Thailand and Cambodia.®? Because
many Japanese visit Thailand, health care providers must be
aware of potential resistance when treating patients returning
from these areas. Fortunately, we experienced no deaths from
malaria at our institution. However, we previously reported
that the case fatality rate (CFR) nationally from falciparum
malaria is 3.3%.% This CFR is as high as that of Germany
(3.6%) and much higher than that of France (1.98%), the
United States (1.01%), and the United Kingdom (0.65%).> A
high CFR could be attributable to better mortality reporting
compared with total case reporting,” a high proportion of
patients without immunity to malaria,'® or poor management
of complicated malaria.*® These factors may explain the dis-
crepancy of CFR between the IMS Hospital and the rest of
Japan. Alternatively, travelers who are aware of their malaria
risk may present earlier to reference hospitals for tropical
medicine. Unawareness of malarial risk will lead to delayed
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infectious diseases physician consultation and result in unfa-
vorable outcomes.

P. vivax infection generally causes nonfatal disease. Pri-
maquine administration after treatment with schizonticides is
required to eradicate the dormant form of<P. vivax in the
liver. Because primaquine is not always effective against hyp-
nozoites, relapse is occasionally observed even after adequate
primagine therapy.'"'? Of the cases of vivax malaria that
relapsed after primaquine therapy at IMS Hospital, 75% were
from Oceania. Both primaquine and chloroquine resistant
P. vivax have emerged in the same area.’> We have shown
that the number of malaria cases from Oceania has increased
from 1997 to 2001. And further increases are likely, as
Japanese travel to Papua New Guinea is increasing. We,
therefore, are more likely to encounter imported cases of
primaquine and/or chloroquine resistant P. vivax. Cases of
vivax malaria from Oceania, therefore, require careful obser-
vation during treatment of the acute febrile phase and con-
sideration for a modified dosage or duration of primaquine
(for example, a longer duration or higher dose of primaquine
therapy).**

Although there had been neither guidelines nor approved
drugs for malaria chemoprophylaxis in Japan until 2001, trav-
elers used to collect information and get drugs in a variety of
ways. We unexpectedly found that the proportion of Japanese
patients who were taking chemoprophylaxis had dropped
drastically in 1997-2001. The difference may reflect the ab-
sence of chloroquine failures, as this drug was used less fre-
quently for prophylaxis. This suggests that Japanese travelers
are correctly informed of chemoprophylactic regimens that
successfully prevent malaria acquisition. In support of this
speculation, the annual number of imported malaria cases
at the IMS Hospital and nationally has remained stable in the
past decade despite record high levels of travel by both
Japanese people and foreigners in 2000 (see http:/www.
immi-moj.go.jp/toukei/index.html). However, given the sub-
stantial number of travelers who still contract malaria without
chemoprophylaxis, further efforts must be made to educate
travelers.

The interval between the onset of symptoms and presenta-
tion to a hospital is another concern because any delay in
diagnosis can lead to increased mortality with falciparum ma-
laria. Kain and others reported that the mean duration from
onset of symptoms until first medical consultation in Cana-

_dian travelers was 3.6 days (95% CI: 2.5-4.7) in hospitals
without expertise in tropical medicine and 3.8 days (95% CL:
2.3-5.3) in hospitals with a tropical medicine unit.’® The mean
duration in our cases was 4.7 days (95% CI: 3.7-5.7). How-
ever, because the duration in our cases was not normally
distributed (Figure 1), a precise comparison with our data is
difficult. Nevertheless, even a median duration of 3.0 days in
our cases is an unacceptable length that could cause severe
malaria or death in a nonimmune population. Delayed diag-
nosis despite early presentation to hospitals is another com-
mon problem that can increase mortality of falciparum ma-
laria at health care facilities lacking an infectious diseases
unit. However, because almost all cases in the IMS Hospital
were diagnosed on the first day of presentation, the data
shown above also represents the duration from the onset of
symptoms to diagnosis.

This retrospective study reveals clinical problems relevant
to malaria imported to Japan. A high frequency of relapse of

vivax malaria despite primaquine administration in patients
from Oceania must be relayed to health care providers. In
addition, the absence of chemoprophylaxis and the delay in
initial medical consultation suggest a continued ignorance of
travelers regarding malarial risk. To reduce morbidity and
mortality due to malaria, travelers must be informed of ma-
laria risks, the necessity of chemoprophylaxis, and the impor-
tance of immediate medical consultation if fever develops. To
this end, it is important to develop travel medicine referral
centers to coordinate the education of health care providers
and travel companies regarding malaria.
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Abstract Although mefloquine is the only drug licensed for
malaria chemoprophylaxis in Japan, there have been few
reports describing the effects of and adverse events in the
prophylactic usage of mefloquine in a Japanese population.
We therefore performed a questionnaire-based study in 21
travelers who were prescribed mefloquine for malaria
chemoprophylaxis between October 2001 and December
2003. The study revealed that only 8 out of 21 (38.1%) of
the travelers could complete the prophylaxis schedules.
Another 8 travelers (38.1%) with incomplete adherence
stated that they did not take mefloquine because of either
actually experienced or anticipated adverse events. Twelve
of the 16 travelers (75.0%) who took mefloquine com-
plained of at least one adverse event probably related to
mefloquine. As an overall impression about mefloquine
chemoprophylaxis, 14 of the 21 travelers stated that they
would take mefloquine again for the next travel to malaria-
endemic areas, although 5 of them were concerned about
adverse events. These results suggest that, although
mefloquine is an indispensable drug for malaria prevention,
other effective and well-tolerated chemoprophylactic
antimalarials should be available for Japanese travelers
who do not tolerate mefloquine.
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Travel medicine - Adverse effect - Adherence

In Japan, 100-160 cases of imported malaria have been
reported annually for the past 10 years."” Although caution
against mosquito bites is an essential preventive measure,
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chemoprophylaxis using antimalarial drugs is important
when travelers stay in highly endemic areas for a substantial
period. Mefloquine is a quinine-related compound with
strong antimalarial activity, and has been proven to be
highly effective not only for the treatment of the acute
phase of malaria but also for its prophylaxis.*” In Japan,
mefloquine was approved, in November 2001, for both the
treatment and prophylaxis of malaria, and it was the only
drug licensed for malaria chemoprophylaxis as of October
2004. However, several studies have shown that mefloquine
is not well tolerated, due to adverse events.**™ To our
knowledge, only two clinical trials in Japanese subjects have
reported the effects of and adverse events in mefloquine
chemoprohylaxis, and these trials were in members of the
Japan Self Defense Force.”” Although several groups in
other countries have reported clinical data on mefloquine
chemoprophylaxis in travelers,™"' information in Japanese
travelers is essential for ifs safe and effective use for chemo-
prophylaxis in Japan.

The subjects chosen for the present study were 62
Japanese travelers who were prescribed mefloquine as ma-
laria chemoprophylaxis at the hospital of the Institute of
Medical Science, University of Tokyo, between October
2001 and December 2003. The travelers were informed of
the risks and benefits of malaria chemoprophylaxis, and
mefloquine was prescribed based on the travelers’ decision.
The schedule of mefloquine chemoprophylaxis was 250mg
(one tablet of Mephaquin; Mepha Aesch BL., Switzerland)
per week, starting from 2-3 weeks before arrival in the
malarious area and continuing until 4 weeks after leaving
the area. We recommended starting chemoprophylaxis
from 2-3 weeks before arrival, because it has been shown
that many adverse events of mefloquine occurred within
three doses from starting.” Questionnaires were mailed all
together at the end of December 2003, with a notification
that there would be a 3000-yen (approximately US$ 26)
gratuity for responders. Information that was requested in
the questionnaires included age, sex, present and past ill-
nesses, destination, duration of travel, purpose of travel,
adherence to mefloquine, details of adverse events, and
whether they would consider taking mefloquine when they
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next traveled to a malarious area. The degree of severity of
adverse events caused by mefloquine was defined as “mild”
for trivial, “moderate” for those that lowered travel quality,
and “severe” for those compelling travelers tb change their
schedule of travel.

Questionnaires were mailed to 62 travelers, and 21 of
them (33.9%) responded to the questionnaires. None of the
responders had a neuropsychiatric disease, epilepsy, or hy-
pertensive disease for which a Ca blocker or a § blocker had
been prescribed. As for adherence to mefloquine, only 8§ of
the 21 respondents (38.1%) could complete the course of
chemoprophylaxis (Table 1). Six respondents terminated the
course earlier than scheduled, and three of them stated that
the reason for early termination was adverse events. Other
early terminations occurred inadvertently or for unspecified
reasons, including one person who had taken mefloquine
twice, but cancelled travel after that. Surprisingly, five re-
spondents (23.8%) did not take mefloquine at all.

Of the 16 respondents who took mefloquine with some
adherence to the prescription, 12 (75.0%) experienced at
least one adverse event (Table 2). One respondent suffered
from severe dizziness, nausea, headache, anxiety, and anor-
exia for about 1 month after the first dose and had to delay
leaving for 1 month. All adverse events occurred within
three doses from the start of admiuistration, and the dura-
tions of the symptoms varied. The most frequent adverse
events were dizziness, nausea, headache, and unpleasant
dreams. For their next travel to malaria-endemic areas, 14
of the 21 respondents (66.7%) answered that they would
take mefloquine again, although 5 (23.8%) of them stated
that they would do so with concern about adverse events.

197

Four respondents (19.0%) stated they would not take
mefloquine again because of adverse events.

Because the data for this study were collected through
mailed questionnaires, the data obtained were limited. In
addition, the response rate to the questionnaires was low
(33.9%), which may have caused bias in the sampling data
from the mother population. Travelers who have experi-
enced adverse events may respond to questionnaires more
readily than those without such events. However, the data
described here should be useful, because it was urgent to
obtain data on the safe and effeciive administration of
mefloquine chemoprophylaxis in a Japanese population.

Table 1. Resuits of mefloquine chemoprophylaxis

Number (%)

Adherence (1 = 21)

Completed 8 (38.1%)
Skip 2(9.5%)
Early termination 6 (28.6%)

Did not take at all 5(23.8%)

Reasons for “skip” (n =2)

Inadvertently 2
Reasons for “early termination” (n = 6)

Adverse events 3

Inadvertently 1

Not specified 2
Reasons for “did not take at all” (n = 5)

Concerned about adverse events 2

3

Kept for stand-by therapy
Contraction of malaria in travelers

With chemoprophylaxis with any adhérence (1= 16) 0

With no chemoprophylaxis (1 = 5) 1

Table 2. Characteristics of adverse events in travelers who took mefloquine for chemoprophylaxis

Characteristics of adverse events Number (%)

Frequency (1 = 16)
12 (75.0%)

Any

None 4 (25.0%)
Severity (n = 11)

Mild 7 (43.8%)

Moderate 3(18.8%)

Severe 1(6.3%)

Symptoms (= 16) Number (%)  Details of adverse events

Severity

Time of onset (after the) Duration (recovered

within)
Mild  Moderate  Severe Firstdase Second or 3rd dose  Later 24h  Several days More

Dizziness® 5(31.3%) 3 1 I 3 i 1 1 2
Nausea §(31.3%) 2 2 t 5 3 2
Unpleasant dreams® 3 (18.8%) 2 2 1 2 1
Headache 3(18.8%) 1 1 1 { 2 1 1 1
Anxiety 1(63%) 1 1 1
Abdominal pain 1(6.3%) 1 { 1
Anorexia 1(6.3%) | l 1
Fever 1(6.3%)" 1 1 1
Palpitation 1(6.3%) 1 { 1
Somnolence” 1(6.3%)
Insomnia 1(6.3%) 1 1 i
Irritability 1(6.3%) 1 1 1
Tinnitus 1(63%) 1 1 1

*Totals for details do not agree with numbers because a respondent did not answer appropriately
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Previous studies in other countries have shown that the
frequency of adverse events caused by mefloquine varied
from 18.8% to 67.3%.%* We can not explain why the inci-
dence of adverse events was higher in our study (75%). We
speculate that most of our participants took mefloquine for
the first time, and may have been particularly aware of the
drug’s adverse effects, which we informed them of when
prescribing. Mefloquine is really necessary and is an indis-
pensable drug for the prevention of falciparum malaria,
although our study showed poor adherence to the pre-
scribed mefloquine. Education of travelers regarding the
risk of malaria and the importance of adherence to chemo-
prophylaxis is important. In addition, our study indicates
the necessity for the use in Japan of other effective and
well-tolerated chemoprophylactic antimalarial drugs; for
example, proguanil plus chloroquine; atovaquone plus
proguanil; and doxycycline."**"
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