Vol. 67 No. 1-3 December 2015 CODEN: KDIZAA
ISSN  0368-5063

K K . “
Med J JEE Ui 5 A < S 7 =

Kagoshima Univ MEDICAL SOCIETY OF KAGOSHIMA UNIVERSITY




Medical Journal of Kagoshima University Vol.67, No1-3 2015

Index
[Article]
Serum Docosahexaenoic Acid and Cognitive Impairment of Japanese Residents in a Remote Island
Juliet David, Tetsuo Ando, Rika Fujiyama, Futoshi Uwatoko, Suminori Akiba, Chihaya Koriyama
pl-10

[Case Report] (in Japanese with Abstract in English)
A Case of Foreign Body in the Vermiform Appendix Detected Accidentally after Right Colectomy for
Ascending Colon Cancer
Taro Tateno, Futoshi Miyazono, Bunpei Nabeki, Tetsushi Saihara, Shoji Natsugoe
pl1-17

[Case Report)
Sporadic Medullary Thyroid Carcinoma in Grave's Disease - Report a case
Hideo Arima, Akihiro Nakajo, Yuko Kijima, Heiji Yoshinaka, Munetsugu Hirata, Shizuo Nakano, Miyako
Arima, Sumiya Ishigami, Hiroshi Okumura, Shoji Natsugoe
p19-25

[Article] (in Japanese with Abstract in English)
Effectiveness of Steroid Therapy for Henoch-Sch?nlein Purpura Nephritis
Masaharu Abe, Miho Inomata, Haruhito Yoshimine, Takuma Kojou, Yoshiro Muraoka, Yozo Yoshimine,
Miki Oyamada, Mayumi Fukumoto, Manei Oku, Koki Tokunaga, Tsuyoshi Nosaki, Akio Ido
p27-32

[Case Report] (in Japanese with Abstract in English)

A Case Report of Appendiceal Mucinous Adenoma Resected by Reduced Port Surgery

Yoshiaki Shinden, Kenji Baba, Koichiro Masumitsu, Shinichiro Mori, Kuniaki Aridome, Shoji Natsugoe
P33-39

[Article)

Mechanical Circulatory Support as a Potentially Useful Strategy in Patients with Severe Cyclophosphamide-
induced Cardiotoxicity

Koji Nakae, Kentaro Ueno, Junpei Kawamura, Kosuke Yanagimoto, Taisuke Eguchi, Yuichi Nomura,

Yasuyuki Kakihana, Yoshifumi Kawano
P41-50

[Article]
HTLV-1 Carrier Mothers Need Continual Support to Accomplish Their Selected Nutrition Method for
Mother-to-child Transmission Prevention in Kagoshima
Yasuhito Nerome, Tetsuhiro Owaki, Marie Amitani, Yoshifumi Kawano, Toshiro Takezaki
P51-57



BV RZEIRAHERE 55 678 1-375 2015 7817
H X
U5i8) (g & QAR

AFREEEAFE RIS 2 M7E R Y A\FH U8 L iRHIBEEE & ORFEICDOWVWT
Juliet David, ZZ§ #R, ML oA, EFR A0, BEE #BA. L T8

1-10 &
UiEf#HR ]
TSR ISR B ARSI YIRRIC & D BT R S N e RO 1 4
SEORER, EE OKE, AR SCF IR P, B X

11-17 8§

UiEGI#HRE] (& HAGREY)
FIRIBR SR RE T TEE LS & OF U 72 AT B FHARIR A A
A5 =5, P& TG 2R T SRR CFE s, e wRE A8 B aeh sl
WA i 2R R
19-25 5

GG

FRNERBER LR RIS 9% AT 11 REEDES

RIS {= N S PSS S N i< S 7 e ) A = A 1 =3 1 R B 7 N N T[S S AN VTS O N
O Uk fd. Bl Wl b =k

27-32 H
UiEfI#HR ]
Reduced port surgery I CHENERE N E YRR Z ftitT U 72 kb iz ia i iiE o —HFl
B SR S PR AR SRR B E—BR. AR . B R

33-39 H

U] (B HAGEERD)
o7 x AT 7 X RIS EIEOfIREE 2 G0 U 72BN 9 2w E OA SOV T
YL ia. BB OEORES. IR MEE Mo S, IO KB BA M HAE Wz, W FAS

41-50 H
U] (B HAGEED)
VSR D HTLV- 1 B RS TR D REIEZE R O 72 8 O REHAN O MR I3 SR 2
MREgES 2=, Kl e, e HBRERL I8 s Bl 2R

51-57 H

BERSRAR AR
Med Soc Kagoshima Univ




]’ & ERERPEHENE, BRERZEZZOBMEET, 2L VIEREINCKSEYBX
UBHHEIRK O ZZ I T E T, A, G Geal, B, JEIHE) 0iEh,
ROPEZ ELEHIENTZLE T, &, BRI ORI, 28, EEHEEFOAHE LA £J,

RIGERS | 2 TET 2560 (38) 3, BEBUEICLIEN > TEHY, HENEY, BHICHI
AR E D THRITINEBED T A,  HEHEICOVTE. F—LRX=—VZZEHWEH
WEEAZHFHBRICBIQTIEIN &8, FRZ/ Y 3V TR LG, Rz R
LT allEiA (USB XAEY—, CDZZE) BREIMLTILEE Y, b FERRE LE
FHRICDOWTIE, NV YFESF) Z2EFLEEDTRINERD A, £z, R
I, THEAHRE » TRFFEHOMESE] KOV TE, REGREZLAD |, LTS
EEWV, WINER—LRX—=Uh5s Xy va— REKRET, F—L~X—YD URL & http://
www.kufm.kagoshima-u.ac.jp/~medjkago/index.html T9

EFHE  BARE I, AR E N2 B OFMNERS N ZEZRCRIET 2 2 &% 1KY %
CEMRETT,

REAFER  ZHENNIRENE T LIEVAR—LX—ITRILE T,

MEITOWVWTORWLEDE K | BIRBRAR AR AR AR ) 2 B
fiife (ADH) KB EINETITEB IS,

WHai 099—275—-5490 EX—)b igakuza@m2.kufm.kagoshima-u.ac.jp

[FfeEfdsc: T890—-8544 EHRETKyR8TH35—1
B SRARLABLE R AR IR 0 PG oY WERERTE 4%

REEZER Editorial Board
EEE Ji B = Editor-in-Chief ~ Tatsuhiko Furukawa
% H fow W Editors Sumiya Ishigami

(until 2015, March 31)

Masahisa Horiuchi

ZEBREE- DI
H

W & F Shuji Kanmura
& Yasuo Takeda
FEMR Michiyo Higashi
E A
NI

Kousei Maemura
(from 2015, April 1)

XIS KPR MR D R — LX— © http://www.kufm kagoshima-u.ac jp/~medjkago/index.html

¥ 17 2015412 H Editorial Office
TS RIS KRR AR c/o Department of Molecular Oncology.
¥ 17 T 890 — 8544 Graduate School of Medical

B BT 8 TH 35-1 and Dental Sciences,

&3 099-275-5490 Kagoshima University,

8-35-1, Sakuragaoka,
Kagoshima-shi, 890-8544 Japan




Med. J. Kagoshima Univ., April, 2015

Serum docosahexaenoic acid and cognitive impairment of Japanese residents

in a remote island

Juliet David, Tetsuo Ando, Rika Fujiyama, Futoshi Uwatoko, Suminori Akiba,
Chihaya Koriyama

Affiliations: Department of Epidemiology and Preventive Medicine,
Graduate School of Medical and Dental Sciences, Kagoshima University
8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Address for correspondence:

Chihaya Koriyama, M.D., Ph.D.

Department of Epidemiology and Preventive Medicine, Graduate School of Medical and Dental Sciences, Kagoshima University
8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Phone: +81-992-75-5298

Fax: +81-992-75-5299

Email: fiy@m.kufm.kagoshima-u.ac.jp

(Received 2014, Dec.24; Revised 2015, Jan.30; Accepted Feb.20)

Disclosure Statement: The authors have no conflicts of interest to disclose.

Abstract

Backgrounds: Docosahexaenoic acid (DHA), which is mainly derived from marine fish, is suspected to reduce the risk of dementia
and cognitive decline. The associations of fish consumption and DHA with the scores of Kana Pick-out test (KPT), a cognitive
function test to detect pre-dementia, were examined in a remote island of Kagoshima, Japan.

Subjects and Methods: As a part of an annual health checkup of residents, a questionnaire survey, hair sample collection, and
the KPT were conducted in a remote island of Kagoshima during September and October, 2007. Out of 1,188 residents taking a
health checkup, 505 (224 men and 281 women, age 30-69), who received all examinations, were analyzed. Among of them, serum
samples from 424 subjects were available for a free fatty acid assay. Hair mercury level was analyzed by cold vapour atomic
absorption method, and serum free fatty acid level was measured by gas chromatography. Multivariate linear regression analysis was
used to calculate the age-, sex-, and education-level-adjusted KPT scores among different levels of mercury and the ratios DHA to
arachidonic acid (AA).

Results: The average of KPT score in women (38.1) was higher than that of men (35.0, p<0.001). The scores decreased with age
(»<0.001) and lower education levels (»<0.001) in both men and women. After adjusting for the effects of age, sex, and education
level, KPT score was positively related to the DHA/AA (p for trend = 0.034) in the subjects under the age of 60 but this tendency
was not observed in those aged 60 or older.

Conclusion: The present study suggested a potential benefit of DHA on cognitive function in the subjects under the age of 60 but

further studies for the elderly people are required.

Key Words: Cognitive Impairment; Dementia; Docosahexaenoic acid; Fish consumption; Kana Pick-out Test
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Introduction

Fish is a major dietary source of n-3 polyunsaturated fatty
acids (PUFAs), including docosahexaenoic acid (DHA) which
is suspected to reduce the risk of cognitive impairment and
dementia.” It has been hypothesized that DHA is associated
with cognitive change on the basis of its abundance in brain
tissue, and evidence from animal experiments demonstrating
superior learning and memory performance among DHA-
fed rodents.” The antioxidant effect by DHA is a possible
mechanism of the improvement of cognitive function since
the accumulation of lipid peroxide, induced by free radicals,
damages cellular function in the aging process.”

Higher intake of eicosapentaenoic acid (EPA) and DHA from
diet reduced cognitive decline among elder men with normal
cognitive function during a 5-year follow-up.” Another
prospective study showed an inverse association between
DHA intake and the risk of Alzheimer disease incidence
among elder residents.” Kalmijn et al.” also reported that
dietary intake of EPA and DHA was inversely related to
the risk of impaired overall cognitive function and speed of
cognitive processes in middle-aged subjects. On the other
hand, n-3 PUFAs intake was not related to a long-term risk
of dementia or Alzheimer disease in a Dutch population aged
over 55.”

A higher plasma phosphatidyl-choline DHA concentration
was associated with a decrease in the risk of developing all-
cause dementia in the Framingham study.” In the Canadian
Study of Health and Aging, however, found no evidence
of a reduced risk of dementia or Alzheimer disease among
the subjects with higher plasma concentrations of total n-3
PUFAs, DHA, or EPA.” The variations in the numerous
studies may be due to various factors including study
designs, sample sizes, the heterogeneity of study populations,
differences in PUFA intake estimations, the serum assays of
PUFAs and the wide variety of the applied cognitive tests.

The Kana Pick-out Test (KPT) was developed in Japan as
a tool for evaluating frontal lobe function and screening for
mild or slight dementia.'” '” In this test, subjects read a short
story in hiragana, Japanese syllabic characters which children
first learn, and, while reading, circle characters that comprise
five Japanese vowels within two minutes. Since functional
activity of sub-genual cingulated gyrus (SGC) was closely
related to scores of KPT,"” the KPT provides a promising
tool for screening to detect early stages of Alzheimer disease
with low SGC function, and it is widely used in clinical

practice to screen early stage of dementia'® and to detect

cognitive dysfunction in patients with Parkinson’s disease."

Furthermore, the KPT is also considered as a test suitable for
evaluating working memory and executive function as well as
for prefrontal-area function."”

Prevention of the cognitive deficit among elderly people
is one of the critical issues in aged society including Japan.
However, epidemiological reports from Asian countries,
where the fish-consumption is relatively higher than that
in European countries, are quite limited. To evaluate a
potential protective efficiency of DHA on cognitive decline in
Japanese, the present study examined the association between
fish consumption and serum DHA, in relation to KPT score
among the residents of a southern remote island in Japan,
where the migration in this population is relatively small
especially among people aged around 40 or above, and their
diet including fish does not vary significantly among seasons

since the island is located in a sub-tropical region.

Methods

Study subjects and measuring methods

As a part of an annual health checkup of residents in W-town,
a remote island in Kagoshima prefecture, a questionnaire
survey, hair sample collection, and the KPT, a cognitive
function test, were conducted during September and October,
2007. Among 1,188 residents, age 30-69, taking the health
checkup, 774 (65%) participated to this study. Furthermore,
523 (68%) subjects (233 men and 290 women) out of 774
underwent the cognitive test. The participation rate for the
cognitive test was 68%, 69%, and 66% for <50, 50-59, and 60-
69 age-groups, respectively. The KPT scores of 18 out of 523
subjects (3%) were lower than the age-specific cut-off points
for suspected cognitive deficit, as described later, and these
subjects were excluded from the analyses. Since the purpose
of the present study is to examine the preventive effects of fish
consumption / DHA intake on cognitive function, we focused
on the subjects with normal cognitive function. Thus, the total
number of the subjects was 505. This study was approved
by the ethics committee of Graduate School of Medical and
Dental Sciences, Kagoshima University (the approval number:
31, 86, and 363). A written informed consent was obtained
from all subjects.

In the KPT, examinees were asked to pick out five hiragana
letters corresponding to the five vowels used in Japanese
language i.e. “A”, “I”, “U”, “E” and “O”, while reading a
short story written in hiragana in 2 minutes. A score of the

KPT was calculated by subtracting the number of wrong
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letters (other than those 5 vowels) from the number of letters
picked out correctly. The maximum correct picking score is
61 in this examination. The age-specific cut-off points for
suspected cognitive deficit are as follows: 30, 29, 21, 15, 10, 9,
and 8 points for age 20’s, 30’s, 40’s, 50’s, 60’s, 70’s, and 80’s,
respectively.'”” For the analysis of the association with KPT
score, the study subjects were stratified by age 60, <60 and
>60, since the age-specific cut-off points indicated that the
age-dependent decrease of KPT score was the most significant
in the population age 30’s-50’s, and the magnitude of the
decrease is small after that.

Information on fish consumption (the amount and frequency
of fish consumption), education levels and lifestyles, including
smoking and alcohol drinking habits, was collected using
a questionnaire. Regarding the frequency of fish intake,
interviewees answered one of the following choices; none,
once, 2-3 times, 4-5 times, 6-8 times, or > 9 times per week.
The volume of fish per meal was determined according to the
number of fillet, 4-5 x 4-5 x 1 cm in size, which corresponds
to approximately 25g. The amount of fish consumption per
week was estimated by multiplying its volume (25, 50, 75,
100, or 125g) and the frequency of intake (0, 1, 2.5, 4.5, 7 or 9
times).

Serum samples were subjected to a free fatty acid analysis.
In brief, 200 pL of serum was transferred into a glass tube
with a Teflon-lined screw-cap and 200 pL of internal control
(tricosanoic acid; 23:0), 200 mg of potassium hydroxide and
2 mL of methanol were added followed by vigorous mixing.
After incubation for 1 h at 800C, 2 mL of hexane was added,
and the mixture was vigorously stirred and subsequently
at rest for 5 min at room temperature. The upper layer, un-
saponified fraction, was discarded and the saponification by
hexane was repeated twice. After that, 0.5 mL of hydrochloric
acid and 1 mL of methanol were added to the remaining
methanol fraction. The mixture was incubated for 1 h at
800C and 2 mL of hexane was added followed by vigorous
mixing. The upper fraction containing fatty acids methyl
ester was collected and 1 pL of the sample was applied
for the analysis using the Focus GC Gas Chromatography
(Thermo Fisher Scientific Inc., U.S.A) on a capillary column
SUPELCOWAX™ 10 (SUPELCO, U.S.A), equipped with
an auto-injector, auto-sampler, and flame ionization detector,
under the following conditions; the oven temperature was
programmed 120 oC for 1 min, and from 1200C to 2800C at a
rate of 100C /min, with holding of the final temperature for 23
min. Total run time for one sample was 40 min. The helium

carrier flow rate was 1.8 mL/min. The coefficient of variation

for the inter- and intra-assays of DHA and EPA was ~8% and
~14%, respectively. The measurement was repeated four times
for both assays.

Hair mercury level was examined as a surrogate marker
of fish consumption since human exposure to mercury is
primarily from the consumption of fish and shellfish. To wet-
digest hair samples (10 mg, about 3 cm length), 1 mL mixed
solution of nitric acid and perchloric acid (1:1 ratio) and 2.5
mL sulfuric acid were added. The specimens were heated at
2000C for 1 h and cooled under running water. The volume
was adjusted 10 mL using distilled water. Total mercury
level (methyl mercury in hair) was then measured using cold
vapour atomic absorption (CVAA) method. For each run, one
reagent blank and two referent solutions were analyzed using
the same procedure. The coefficient of variation for mercury
measurement was ~5%. The measurement was repeated five

times.

Statistical analysis

Multivariate linear regression analysis was used to calculate
the age-, sex-, and education-level-adjusted KPT scores and
their corresponding 95% confidence intervals among different
levels of mercury and the ratios DHA or EPA to arachidonic
acid (AA). Spearman’s correlation coefficients were estimated
between fish consumption and hair mercury level. All data
analyses were performed by STATA version 9.2 (Stata Corp.
LP).

Results

Table 1 shows the characteristics of the study subjects; 224
men and 281 women. There were significant differences in
the distribution of all factors except age between men and
women (Table 1). The average of KPT score in women was
higher than that of men (Table 2). The KPT scores decreased
with age (p<0.001) and lower education levels (p<0.001) in
both men and women. There was an increasing trend of KPT
scores with alcohol drinking in women (p=0.013) but that was
not true in men. Smoking was not associated with KPT scores
in analysis, adjusting for age and education levels (data not
shown).

The subjects aged 60 or older showed a weak negative
association between fish consumption and KPT scores but
there was no association in the subjects under the age of 60.
On the contrary, KPT scores tended to increase with hair
mercury levels in the subjects under the age of 60 although

this association was not statistically significant. Such a
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Table 1 Characteristics of the study population

Number (%)
Total (n=505) Men (n=224) Women (n=281) P value

Mean age (min, max) 55.1 (30, 69) 55.4 (31, 69) 54.8 (30, 69) 0.489
Education level

Junior-high school 119 (24) 49 (22) 70 (25) <0.001

High school 214 (42) 101 (45) 113 (40)

Junior college/ Training schools " 71 (14) 16 (7) 55 (20)

University 47 (9) 39 (17) 8(3)

Unknown 54 (11) 19 (8) 35(12)
Brinkman Index '

0 366 (72) 102 (46) 264 (94) <0.001

<300 38 (8) 27 (12) 11 (4)

> 300 - 600 45 (9) 40 (18) 5(Q2)

> 600 - 1000 28 (6) 28 (13) 0(0)

> 1000 24 (5) 24 (11) 0(0)

Unknown 4(1) 3(D) 1(0.4)
Frequency of Alcohol drinking(day/week)

None 188 (37) 25 (11) 163 (58) <0.001

1 83 (16) 20 (9) 63 (22)

2-4 27 (5) 13 (6) 14 (5)

5.6 63 (12) 46 (21) 17 (6)

Everyday 102 (20) 92 (41) 10 (4)

Unknown 42 (8) 28 (13) 14 (5)

* . .« . .
Professional training schools are included.

Number of cigarettes per day x years of smoking

P values were obtained by Mann-Whitney U test for age and chi-square test for education level,

Brinkman Index, and alcohol drinking.

tendency was not observed in the subjects aged 60 or older
(Table 3). The information on the frequencies of processed
fish, fish eggs, and fish sausages was also obtained but there
was no significant positive association between these fish
products and KPT scores (data not shown).

Hair mercury concentration was used as a surrogate marker
of fish consumption. The median of hair mercury levels
for men and women were 4.23 ppm (range: 0.18-32.7) and
2.4 ppm (0.37-10.3), respectively. Spearman’s correlation

coefficients for their associations among men and women

were 0.176 (p=0.009) and 0.236 (p<0.001), respectively.

Left over serum samples from 178 men and 246 women were
available for a free fatty acid assay (Table 4). Multivariate
regression analysis revealed that KPT score was positively
related to the DHA/AA ratio in the subjects under the age of
60 (p for trend = 0.034). This association remained even after
adjusting the effects of smoking and alcohol drinking habits
(p for trend = 0.037). Among the subjects aged 60 or older,
however, the score was inversely related to the DHA/AA

ratio, and the difference between two groups was marginally
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Table 2 Distribution of Kana Pick-out Test scores by age, sex, and level of education

Kana Pick-out Test scores

n Mean"+ SE* Range pvalue '
(min, max)

Age (year) p for trend
<50 124 384+1.5 25, 58 <0.001
50-59 196 36.9+0.4 16, 59
60 - 69 185 354+1.2 11, 58

Sex <0.001

Male 224 35.0+0.6 13, 56
Female 281 38.1+0.5 11,59

Education level p for trend
Junior-high school 119 35.6+0.5 13, 50 <0.001
High school 214 37.1+04 14, 59
Junior college/ Training schools 71 38.6+0.5 20, 58
University 47 40.1+0.8 20, 58
Unknown 54 32.6+0.9 11,52

' Age-adjusted mean and standard error

T P for trend derived from multiple regression model adjusted for age, sex, and education

(excluding the unknown category)

significant (p=0.111). The KPT score was not associated with
EPA/AA ratio in both age groups.

Discussion

Key findings and discussion

In the present study, KPT scores were positively associated
with the serum DHA/AA ratio among the subjects under age
60 (p=0.034) but not in the subjects aged 60 or above. Similar
trend was also observed in the association with hair mercury
levels though there was no statistical significance. These
findings can be interpreted as evidence for the beneficial
effects of DHA on cognitive function among Japanese under
age 60. There was no positive association between KPT scores
and serum EPA/AA ratio.

Recently, a study in Japan reported that elderly Japanese
with a moderately-high level of serum DHA, but not EPA,
showed a lower risk of cognitive decline than those with low
serum DHA after 10-year follow-up."” Similar findings were

also reported in other cross-sectional studies.'®'”

A protective effect of DHA was also suggested for severer
status of cognitive decline such as Alzheimer disease.18)
Other studies reported the fish-consumption effect on
dementia or Alzheimer disease.”'” An international cross-
sectional study in developing countries found that higher fish
intake was inversely associated with the risk of dementia,
using 10/66 protocol developed for dementia diagnosis.*”
On the other hand, a longitudinal study conducted in the
Netherlands did not observe the inverse association between
fish consumption and the risk of dementia or Alzheimer
disease.”

Although many observational studies indicate that higher
level of serum DHA and fish consumption are protective
against the risk of cognitive decline, some intervention studies
did not confirm this protective effects in cognitively healthy

122 and patients with Alzheimer disease.” Since

subjects
intervention periods of these studies ranged from 12 weeks
to 40 months, the evaluation of a long-term effect might be
necessary.

DHA is mainly derived from marine fish but it can also be
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Table 3 Distribution of Kana Pick-out Test scores by fish consumption and total hair mercury

All Age 30-59 Age 60-69
N (%) Adjusted mean (95% CI) * N (%)  Adjusted mean (95% CI) * N (%) Adjusted mean (95% CI)
Fish consumption 492 (100)" 311 (100) 181 (100)
(g/week)
<50 184 (37) 35.3(33.8, 36.7) 125 (40) 36.5 (34.8, 38.3) 59 (33) 33.3 (30.9, 35.8)
50 - 150 157 (32) 34.8(33.7,36.0) 97 (31) 36.6 (35.3, 38.0) 60 (33) 32.0 (30.1, 33.9)
> 150 151 (31) 34.4(33.0,35.9) 89 (29) 36.7 (35.0, 38.5) 62 (34) 30.8(28.2,33.3)
p for trend * 0.369 0.838 0.128
Hg level 505 (100) 320 (100) 185 (100)
(ppm)
<1.85 100 (20) 36.1(34.7,37.4) 68 (21) 38.3(36.7,39.9) 32(17) 32.3(29.7, 34.9)
1.85 - 103 (20) 36.4 (35.5,37.3) 72(23) 38.7 (37.7, 39.8) 31(17) 32.5(30.7, 34.3)
2.65- 101 (20) 36.7 (36.0, 37.5) 64 (20) 39.1(38.2, 40.0) 37 (20) 32.7 (31.4, 34.0)
3.65— 100 (20) 37.1(36.2, 38.0) 66 (21) 39.5 (38.3, 40.7) 34 (18) 32.9 (31.4,34.4)
>522 101 (20) 37.4 (36.1, 38.8) 50 (16) 39.9(38.2,41.7) 51(28) 33.1(30.8, 35.3)
p for trend * 0.246 0.280 0.712

* Information of fish consumption was missing for 3 men and 10 women.
T The mean scores and their corresponding 95% confidence intervals were adjusted for the effect of age, sex, and education using a multivariate regression model.

‘P for trend derived from multiple regression analysis adjusted for the effect of age, sex, and education.

Table 4 Distribution of Kana Pick-out Test scores by DHA and EPA

All Age 30-59 Age > 60
N Adjusted mean (95% CI) N Adjusted mean (95% CI)* N Adjusted mean (95% CI) '

DHA/AA ratio 424 (100) 263 (100) 161 (100)

<0.278 141 (33) 36.1(34.8,37.4) 89 (34) 37.9 (36.4,39.4) 52 (32) 33.4 (31.1, 35.6)

0.278 — 141 (33) 36.8 (36.0, 37.6) 85 (32) 39.2(38.2,40.1) 56 (35) 32.9 (31.5,34.3)

>0.397 142 (33) 37.5(36.2, 38.7) 89 (34) 40.4 (38.9, 42.0) 53 (33) 32.5(30.2, 34.7)

P for trend * 0.176 0.034 0.603

EPA/AA? ratio 424 (100) 263 (100) 161 (100)

<0.345 141 (33) 37.3 (36.1, 38.6) 91 (35) 39.7(38.2,41.1) 50 (31) 33.5(31.2,35.8)

0.345 — 142 (33) 36.8 (36.0, 37.6) 85 (32) 39.2(38.2,40.1) 57 (35) 32,9 (31.5,34.3)

>0.487 141 (33) 36.2 (35.0, 37.5) 87 (33) 38.6 (37.1,40.2) 54 (34) 32.3(30.1, 34.6)

P for trend *

0.277

0.394

0.498

* DHA: Docosahexaenoic acid; EPA: Eicosapentaenoic acid; AA: Arachidonic acid

T The mean scores and their corresponding 95% confidence intervals were adjusted for the effect of age, sex, and education using

a multivariate regression model.

* P for trend derived from multiple regression analysis adjusted for the effect of age, sex, and education.
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synthesized by humans from dietary alpha-linolenic acid
(C18.3). However, the conversion efficiency of alpha-linolenic
acid to DHA is quite low; on the order of 1% in infants, and
considerably lower in adults.”

Although fish contains various beneficial nutrients, it is
also a potential source of dietary intake of methylmercury.””
A few epidemiological studies reported adverse effects of
methylmercury, through fish consumption, on cognitive
function among adults.***” Carta et al.”® compared cognitive
function between middle-aged habitual consumers of fresh
tuna (median of methylmercury level in whole blood: 41.5
ung/L; controls 2.6 pg/L), and found that methylmercury level
was inversely related to the color, word reaction time and digit
symbol reaction time. Another study from Taiwan reported
that blood methylmercury level was significantly associated
with the risk of impairments in remote memory, mental
manipulation, and orientation among residents living near a
deserted chloralkali factory.”” The mean blood methylmercury
concentration in this population was 15.3 pg/L. On the other
hand, Weil er al.”® found no relationship between blood
mercury level and cognitive function among populations with
very low blood level of total mercury, around 2-3 pg/L. These
observations are consistent with a suggestion by Masley et
al.”®: a higher level of blood mercury, particularly >15 pg/
L, overwhelms the beneficial effects of n-3 FA. Measuring
hair mercury level is a choice for biological monitoring of
human environmental methylmercury exposure,”” and hair
methylmercury level is highly concentrated, approximately
250 times of blood level.*” The medians of hair mercury level
in our study population were 2.895 and 3.41 ppm for the
subjects under the age of 60 and aged 60 or older, respectively,
and these values correspond to 11.6 and 13.6 pg/L in blood.
Although the levels of mercury in the present study are much
lower than the recognized concentrations for neurotoxicity,
the lack of association between DHA/AA and KPT scores in
the subjects aged 60 or above could be partially explained by
a relatively higher mercury level in this group.

Regarding the KPT, the age-specific cut-off points and the
distribution pattern indicated that this test is sensitive to
detect the decline of cognitive function in the population age
30°s-50’s but that may not be effective for the population
aged 60 or older because the magnitude of the age-dependent
decrease is small, and the most elderly people are deviated to
low scores without a peak.'"'"” Further studies are necessary to
confirm the benefit of DHA among elderly people.

In our study population, there was no positive association
between KPT scores and EPA/AA ratio. This finding was

consistent with the result of recent study in Japan."” Another
study, conducted in the southern island of Japan, reported that
serum EPA levels were not related to fish consumption in both
men and women.”” The Canadian Study of Health and Aging,
a large longitudinal study, reported that serum EPA level was
not related to the risk of dementia or Alzheimer disease.”
Other prospective studies from Chicago” and Rotterdam”
also found no association between EPA intake and the risk of
Alzheimer disease and dementia, respectively.

The absence of the association between serum EPA level
and cognitive function is consistent with the fact that brain
EPA levels are significantly lower than DHA and AA.***¥ The
low EPA level in the brain could be explained by multiple
mechanisms such as beta-oxidization,® elongation/de-
saturation of EPA into longer n-3 PUFA, and lower recycling
rate within brain phospholipids.” Chen et al. reported a rapid

35,36)

and extensive beta-oxidization of EPA in the brain and a

significantly low rate of EPA recycling in brain phospholipids

37)

in comparison with DHA and AA.”” These findings indicate

that EPA may not play an important role in the brain.

The strengths and limitations of the study

The ratio of DHA or EPA to AA, applied in the analysis,
is a better indicator than concentrations of DHA and EPA
because dietary intake of n-3 PUFA is known to reduce the
amount of AA in phospholipids by diminishing its synthesis
and simple physical replacement.’® Furthermore, Hossain et
al™ suggested that the cerebral DHA/AA ratio was a good
indicator of the host defense capability against oxidative
damage.

In general, erythrocytes, in which n-3 PUFA persists for
months, are preferable to determine the exposure to DHA/EPA
since the regulation of free fatty acids is less stable than that
in either in serum lipoprotein particles or in erythrocytes.

A cross-sectional study design was one of the important
limitations in the present study. Although we tried to ask long-
term lifestyle patterns in the questionnaire, interviewees might
answered the recent lifestyle patterns, which could violate the
temporality of the causal association. However, for most of
the study subjects, aged over 40, their dietary preferences are
likely to stay constant.

In the present study, the frequency and the volume of fish
consumption in the highest group might be underestimated
because of fixed choices in the questionnaire. We assumed
that the highest frequency and volume of fish intake were 9
times per week and 125 g per meal, respectively, even though

some subjects might have eaten fish more frequently. This
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might weaken the association between fish consumption
and KPT scores. Furthermore, EPA and DHA content vary
widely among species but the information on type of fish
was not collected. Although we assumed that the diet in this
study area does not change significantly among seasons, the
questionnaire survey for the diet was conducted only once.
We cannot deny a possibility of seasonal variation of fish

consumption.

Conclusion and the implications for future research

A beneficial effect of DHA on cognitive function was
confirmed in the present study but it was limited to middle-
aged population, under age 60. Although further studies
using erythrocytes, in which n-3 PUFA persists for months,
are warranted, a prospective study would provide further
clarification on the association between DHA and cognitive

function in the elderly.

Acknowledgements

This study was supported by the research grant of Fisheries
Agency in Japan.

References

1. Solfrizzi V, Panza F, Frisardi V, Seripa D, Logroscino
G, Imbimbo BP, et al. Diet and Alzheimer's disease risk
factors or prevention: the current evidence. Expert Rev
Neurother. 2011; 11:677-708.

2. Lim SY, Suzuki H. Intakes of dietary docosahexaenoic
acid ethyl ester and egg phosphatidylcholine improve
maze-learning ability in young and old mice. J Nutr. 2000;
130:1629-1632.

3. Harman D. The aging process. Proc Nat Acad Sci USA.
1981; 78:7124-7128.

4. van Gelder BM, Tijhuis M, Kalmijn S, Kromhout D.
Fish consumption, n-3 fatty acids, and subsequent 5-y
cognitive decline in elderly men: the Zutphen Elderly
Study. Am J Clin Nutr. 2007; 85:1142-1147.

5. Morris MC, Evans DA, Bienias JL, Tangney CC, Bennett
DA, Wilson RS, et al. Consumption of fish and omega-3
fatty acids and risk of incident Alzheimer disease. Arch
Neurol. 2003; 60:940-946.

6. Kalmijn S, van Boxtel MPJ, Ocke M, Verschuren WMM,
Kromhout D, Launer LJ. Dietary intake of fatty acids and
fish in relation to cognitive performance at middle age.
Neurology. 2004; 62:275-280.

10.

I1.

12.

13.

15.

16.

17.

18.

19.

Devore EE, Grodstein F, van Rooji FJA, Hofman A,
Rosner B, Stampfer MJ, et al. Dietary intake of fish and
omega-3 fatty acids in relation to long-term dementia risk.
Am J Clin Nutr. 2009; 90:170-176.

Schaefer EJ, Bongard V, Beiser AS, Lamon-Fava S,
Robins SJ, Au R, et al. Plasma phosphatidylcholine
docosahexaenoic acid content and risk of dementia and
Alzheimer disease: the Framingham Heart Study. Arch
Neurol. 2006; 63:1545-1550.

Kroger E, Verreault R, Carmichael PH, Lindsay J, Julien
P, Dewalilly E, et al. Omega-3 fatty acids and risk of
dementia: the Canadian study of Health and aging. Am J
Clin Nutr. 2009; 90:184-192.

Kaneko M. Dementia and frontal lobe function. Higher
Brain Function Research. 1990; 10:127-131.

Kaneko M. A neuropsychological index of aging data
from 9000 elderly people. Nippon Ronen Igakkai Zasshi.
1996; 33:811-815 (in Japanese).

Kishimoto Y, Terada S, Sato S, Takeda N, Honda H,
Yokota O, et al. Kana pick-out test and brain perfusion
imaging in Alzheimer disease. Int Psychogeriatr. 2011;
23:546-553.

Yoshimoto T, Bashuda H, Tsuchiya H, Irimoto M, Sagae
J, Miyakawa I, et al. Screening for the early stages of
dementia in ningen dock — Evaluation of effectiveness of
Kana-Picking Test and CT linear measurements. Ningen
Dock. 2012; 27:591-596 (in Japanese).

. Bokura H, Yamaguchi S, Kobayashi S. Event-related

potentials for response inhibition in Parkinson’s disease.
Neuropsychologia. 2005; 43:967-975.

Otsuka R, Tange C, Nishita Y, Kato Y, Imai T, Ando F,
et al. Serum docosahexaenoic and eicosapentaenoic acid
and risk of cognitive decline over 10 years among elderly
Japanese. Eur J Clin Nut. 2014; 68:503-509.

Muldoon MF, Ryan CM, Sheu L, Yao JK, Conklin SM,
Manuck SB. Serum phospholipid docosahexaenonic acid
is associated with cognitive functioning during middle
adulthood. J Nutr. 2010; 140:848-853.

Conquer JA, Tierney MC, Zecevic J, Bettger WJ, Fisher
RH. Fatty acid analysis of blood plasma of patients
with Alzheimer’s disease, other types of dementia, and
cognitive impairment. Lipids. 2000; 35:1305-1312.

Tully AM, Roche HM, Doyle R, Fallon C, Bruce I, Lawlor
B, et al. Low serum cholesteryl ester-docosahexaenoic
acid levels in Alzheimer’s disease: a case-control study.
Br J Nutr. 2003; 89:483-489.

Berberger-Gateau P, Letenneur L, Dechamps V, Peres K,



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Serum DHA and cognitive impairment in Japanese (9]

Dartigues J-F, Renaud S. Fish, meat, and risk of dementia:
cohort study. BMJ. 2002; 325: 932-933.

Albanese E, Dangour AD, Uauy R, Acosta D, Guerra
M, Guerra SSG, et al. Dietary fish and meat intake and
dementia in Latin America, China and India: a 10/66
Dementia Research Group population-based study. Am J
Clin Nutr. 2009; 90:392-400.

Van de Rest O, Geleijnse JM, Kok FJ, van Staveren WA,
Dullemeijer C, Olderikkert MG, et al. Effect of fish oil
on cognitive performance in older subjects: a randomized
controlled trial. Neurology. 2008; 71:430-438.

Dangour AD, Allen E, Elbourne D, Fasey N, Fletcher
AE, Hardy P, et al. Effect of 2-y n-3 long-chain
polyunsaturated fatty acid supplementation on cognitive
function in older people: a randomized, double-blind,
controlled trial. Am J Clin Nutr. 2010; 91:1725-1732.
Laurin D, Verreault R, Lindsay J, Dewailly E, Holub BJ.
Omega-3 fatty acids and risk of cognitive impairment and
dementia. J Alzheimers Dis. 2003; 5:315-322.

Brenna JT, Salem N Jr, Sinclair AJ, Cunnane SC. Alpha-
Linolenic acid supplementation and conversion to
n-3 long-chain polyunsaturated fatty acids in humans.
Prostaglandins Leukot Essent Fatty Acids. 2009; 80:85-
89.

Virtanen JK, Rissanen TH, Voutilainen S, Tuomainen TP.
Mercury as a risk factor for cardiovascular diseases. J
Nutr Biochem. 2007; 18:75-85.

Carta P, Flore C, Alinovi R, Ibba A, Tocco MG, Aru
G, et al. Sub-clinical neurobehavioral abnormalities
associated with low level of mercury exposure through
fish consumption. Neurotoxicology. 2003; 24:617-623.
Chang JW, Pai MC, Chen HL, Guo HR, Su HJ, Lee CC.
Cognitive function and blood methylmercury in adults
living near a deserted chloralkali factory. Environ Res.
2008; 108:334-339.

Weil M, Bressler J, Parsons P, Bolla K, Glass T, Schwartz
B. Blood mercury levels and neurological functions.
JAMA. 2005; 293:1875-1882.

Masley SC, Masley LV, Gualtieri CT. Effect of mercury
levels and seafood intake on cognitive function in middle-
aged adults. Integrative Medicine. 2012; 11:32-40.
Cernichiari E, Myers GJ, Ballatori N, Zareba G, Vyas
J, Clarkson T. The biological monitoring of prenatal
exposure to methyl mercury. Neurotoxicology. 2007;
28:1015-1022.

WHO, Methylmercury, Environmental Health Criteria,
101, 1990. [cited 2014/4/10]; Available from: http://

32.

33.

34.

35.

36.

37.

38.

39.

www.inchem.org/documents/ehc/ehc/ehcl01.
htm#SectionNumber:6.1.

Tsuji M, Ando T, Kitano T, Wakamiya J, Koriyama C,
Akiba S. Relationship between RBC mercury levels and
serum n3 polyunsaturated fatty acid concentrations among
Japanese men and women. J Environ Public Health. 2012;
849305.

Brenna JT, Diau GY. The influence of dietary
docosahexaenoic acid and arachidonic acid on central
nervous system polyunsaturated fatty acid composition.
Prostaglandins Leukot Essent Fatty Acids. 2007; 77:247-
250.

Diau GY, Hsieh AT, Sarkadi-Nagy EA, Wijendran V,
Nathanielsz PW, Brenna JT. The influence of long chain
polyunsaturated supplementation on docosahexaenoic
acid and arachidonic acid in baboon neonate central
nervous sytem. BMC Med. 2005; 3:11.

Chen CT, Liu Z, Ouellet M, Calon F, Bazinet RP. Rapid
beta-oxidation of eicosapentaenoic acid in mouse brain:
an in situ study. Prostaglandins Leukot Essent Fatty Acids.
2009; 80:157-163.

Chen CT, Liu Z, Bazinet RP. Rapid de-esterification and
loss of eicosapentaenoic acid from rat brain phospholipids:
an intracerebroventricular study. J Neurochem. 2011;
116:363-373.

Chen CT, Domenichiello AF, Trepanier MO, Liu
Z, Masoodi M, Bazinet RP. The low levels of
eicosapentaenoic acid in rat brain phospholipids are
maintained via multiple redundant mechanisms. J Lipid
Res. 2013; 54:2410-2422.

Morita I, Saito Y, Chang WC, Murota S. Effects of
purified eicosapentaenoic acid on arachidonic acid
metabolism in cultured murine aortic smooth muscle cells,
vessel walls and platelets. Lipids. 1983; 18:42-49.
Hossain MS, Hashimoto M, Masumura S. Influence of
docosahexaenoic acid on cerebral lipid peroxide level
in aged rats with and without hypercholesterolemia.
Neurosci lett. 1998; 244:157-160.



AFEEFRICHITAMME FOUANFTH T B & RMEEEE DRBEEIC DT
Juliet David, ZZHEFTR. HELD A, FRAD. HOEBIH. BT R

JEREBS R RS GE ERAREaIIseR i - THESDE

R IANMED S FICHIRENS FadAFH T Vi (DHA) (Zid, BAEDY A7 I X UG N2 7R3 2 7]
REMER D2 T EMMEEN TS, AWETIE, BRESOESBERZNSRE LT, RYRAEOA 7Y - T
LTEHWENENE0O BT A F DR & MEOEEE B & CIiE DHA {6 & OBz e L7z,

WREFE | ERBROEICE VT, 2007 4£9 H. 10 JIERIERZMZ %2 LIcE 2 MG e U, Mo
REICT A HEMRE. BEORMNEBEXULEUA VT A M Z@ZRYTiroTe, 1,188 #HDZZ2HEDH T, IXTD
MRENEM T E 72 505 % (BN 224 %, It 281 #4. i 30-69 %) 25 HOEHge Lz, E5IcZOfTi
B OABIRAENAERE T E 72513 424 71 TH - Too BEKROIEIIHZAKUAFIOEIE T, s A s
MORERIH AT O T 5T 4 =20 TTo T2, Fiin, EBXUHBREZHEL. HEOA20TAMIRE, fa
'R, BRKEES K UME DHA (773 RV [AA] LDk 758 & DBIEIC DWW TR Zm BRI 21T > 72,

FER RO AUWGRO P M 38.1. 551 35.0 T, KIED 5w o7 (P <0.00D), Bt x5
WFRFEImE LI L (PfE 1 <0.00D), HHERE FR) LIEOMH#ZRLUZ (PfE: <0.001), ThbDHEKN%Z
AEE LIRS IR, 60 A Cld. DHAAA LLEDRT AWV T A MIUICH EAIEDOREZB» 7 (I PED P {:0.034)
M, 60 R ETIZZDO&K S HHAIEE SN ah > 7,

i AZTRERIC K DL 60 MARMDOFICEB W TIE. DHA IC K % FRAISREE RN RO RIREME AR E e hY, Sl
ICBIBAMERE SRS BEREERDNS,



VLSRR AR MRS 20154E7H
Med. J. Kagoshima Univ., July, 2015

E1TREREICN T 2REmRYIRICK VIBARR INIRERND 1 4

VEEPRER VY, EEAGK Y, WASCT Y, FEE Y, ERGEX Y

)P EESVATH TSP AY SR
WK AR A E AR IR (LS - FLARFIRER R

SuilTiTRVA SN
T 890-0056 KENL BRI T TR 3-8-1
EFENENE BRSNS SR
E-mail: tateno-t@mbd.ocn.ne.jp
#Eaf 1 099-250-1110 / FAX : 099-251-2237

A Case of Foreign Body in the Vermiform Appendix Detected Accidentally
after Right Colectomy for Ascending Colon Cancer.
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Abstract

We report an 85-year-old man who had a foreign body in the appendix, which was identified in the right colon specimen
resected for ascending colon cancer, with a review of literature. The patient underwent right colectomy for preoperative diagnosis
of ascending colon cancer of ¢SS, cNO, cHO, cP0, cMO0, and cStage II. In addition to ascending colon cancer, a black resin needle-
like foreign body was identified at the tip of the appendix in the resected specimen, histologically showing a foreign body reaction.
While a foreign body was not identified in the appendix preoperatively, postoperative review showed a foreign body finding only on
computed tomography (CT). Foreign bodies in the appendix have been reported in Japan were generally described as long thin hard
substances that can enter the orifice of the appendix; specifically, fish bones accounted for the majority. Imaging diagnosis showed
no findings in 50% of patients on plain abdominal radiographs, and the foreign bodies were identified on CT. In addition, there
are few reports of asymptomatic foreign bodies in the appendixes as in our case; most patients had acute appendicitis of varying

severities and underwent surgery, suggesting a foreign body in the appendix to possibly be a cause of acute appendicitis.

Key words: foreign body of vermiform appendix, gastrointestinal foreign body, asymptomatic
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Abstract

A 60-year-old man who noted numbness and dyskinesia of his left-hand fingers was admitted to a hospital. After anticoagulant
therapy and medication with L-3, 4-dihydroxyphenylalanine (L-DOPA) were started, his symptoms didn’t improve. He was
introduced to our institution with gait disturbance and difficulty of articulating properly. L-DOPA was administered under
a diagnosis of multiple system atrophy by magnetic resonance imaging. He was also diagnosed as Graves’ disease with
hyperthyroidism and expression of TSH receptor antibodies. Cervical ultrasonography revealed diffuse thyroid enlargement with
abundant blood flow, which was consistent with Graves’ disease. A nodule of 6.3 x 8.3 x 9.2mm was also detected in the middle
of the right lobe. The nodule was diagnosed as medullary thyroid carcinoma (MTC) by fine needle aspiration cytology (FNAC).
The serum calcitonin and CEA level were elevated. We diagnosed sporadic MTC because lacking of pituitary or adrenal tumor,
and family history of MTC. After medication for Graves’ disease, total thyroidectomy with central lymph nodes dissection was
performed. Histopathological examination diagnosed as a MTC the diameter of tumor was 9 mm in the middle of the right lobe
without extra thyroidal extension. Most of the thyroid cancers with Graves’ disease have been reported to be papillary thyroid
cancer. The case of MTC with Graves’ disease is very rare with only 12 cases having been reported. We report the case of

sporadic MTC with Graves’ disease which accidentally diagnosed by episode of multiple system atrophy.

Key words: thyroid cancer; Graves’ (Basedow) disease; CEA; calcitonin; concurrence
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Introduction

Graves’ disease is the most common cause of hyperthyroidism,
usually presenting with nodules of thyroid. In patients with
both Graves’ disease and nodular thyroid disease, thyroid
cancer was detected in 2-6 % after surgical treatment " 2.
Medullary thyroid carcinoma (MTC) comprises only
1.4-8.7% of all thyroid cancers >* In 73 patients who
underwent surgery for Graves’ disease in our institution
from January 2000 through October 2012, the incidence
of differentiated thyroid carcinoma (DTC) was 17.8% (13
cases). Histologically, nine patients had papillary thyroid
cancer (PTC), two PTC of follicular variant, one follicular
thyroid cancer (FTC), respectively. Only one patient (7.6%)
had MTC.

We herein report the case of MTC with Grave’s disease and

also review the literature of such diseases.

Case Report

A 60-year-old man who noted numbness and dyskinesia of his
left-hand fingers was admitted to a hospital. Anticoagulant
therapy and medication with L-3, 4-dihydroxyphenylalanine
(L-dopa) were started, because magnetic resonance imaging
(MRI) revealed cerebral infarction. Electromyogram and
orthopedics examination were normal. Two months later,
gait disturbance occurred and one more month later, he

was unable to articulate properly. He was introduced to our

institution for further examination and treatment. Although
L-dopa was administered, his symptoms didn’t improve.
His temperature was 36.3°C, heart rate 68 beats per minute
with blood pressure of 117/77 mmHg. Heart rate was regular
and atrial fibrillation was not observed. His body weight
and height were 71.1kg and 170cm, respectively. Cervical
palpation revealed a soft and non-tender thyroid gland
without nodules. No exophthalmos or skin changes were
found. There were no clinical features other than left-side-
dominant extrapyramidal symptoms and no special family
history. T2 image on MRI revealed high intensity in the
lateral area of the putamen. L-DOPA was administered
under a diagnosis of multiple system atrophy.

Serum levels of free triiodothyronine, free thyroxine, and
thyroid-stimulating hormone (TSH) were 6.4pg/ml (normal
range 2.3-4.0), 2.51ng/ml (normal range 0.9-1.7), and <0.016.4
plU/ml (normal range 0.5-5.0), respectively. The value of
TSH receptor antibodies (TRADb) was high (35, normal range
<1.0). Preoperative calcitonin was 220 pg/ml (reference
range, 15-86), CEA was 4.0 ng/ml (reference range, 0-5),
and thyroglobulin was 50.9 ng/ml (reference range, 0-32),
respectively.

Ultrasonography revealed diffuse thyroid enlargement with
abundant blood flow, which was consistent with Graves’
disease. A nodule of 6.3 x 8.3 x 9.2mm was also detected
in the middle of the right lobe (Figure 1). Enlarged lymph
nodes weren’t detected. Fine needle aspiration cytology
(FNAC) based on Papanicolau stain revealed hyper-cellular

tumor with round or elongated nuclei, quite different from

e S e
T e i ¥4
B L ———

Figure 1: Ultrasonography revealed the presence of a 6.3 x 8.3 x 9.2mm nodule in the middle of the right lobe.
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papillary and follicular structures, and an amyloid substance
was partly recognized without necrosis (Figure 2). In these
findings, the nodule was diagnosed as MTC cytologically.

Computed tomography (CT) of the cervix, chest and
abdomen didn’t show any metastases or tumors. We
diagnosed sporadic MTC because lacking of pituitary
or adrenal tumor and family history of MTC. RET gene
mutation analysis was not performed because he didn’t
consent.

Since Graves’ disease was probably diagnosed with hyper
thyroid state and TRAD positive, thyroid scintigraphy wasn’t
performed. After medication, total thyroidectomy with
central lymph nodes dissection was performed. The diameter
of tumor was 9 mm in the middle of the right lobe without
extra thyroidal extension (Figure 3). Histopathological
examination showed MTC composed of small nests, sheets,
and single cells characterized by moderate pleomorphism
and hyperchromasia (Figure 4A). Amyloid was present in
the background, confirmed by direct fast scarlet staining

(Figure 4B). The tumor cells were positive for calcitonin

by immunohistochemistry (Figure 4C). Non-neoplastic
thyroid parenchyma was almost normal without features of
lymphocytic thyroiditis or hyperplasia. The serum calcitonin

was <0.1ng/1 at 55 months after surgery.

Discussion

Overt Graves’ disease and DTC are relatively rarely
associated. It has been reported that the incidence of DTC
with Graves’ disease ranged from 0.76% to 9.8% *®. Thyroid
nodules with Graves’ disease are reportedly only palpable in
the range of 15% to 25% *?. The risk of cancer in palpable
thyroid nodules is controversial. The majority studies
reported that there was no significant difference in DTC
incidence between Graves’ disease and other toxic nodular
goiter'™™?.

FNAC is a useful tool to evaluate thyroid nodules. The
majority of DTC with Graves’ disease are PTC, followed by
FTC, as in the general population. According to our survey,

only 12 cases of MTC combined with Graves’ disease have

Figure 2: The tumor cells revealed round or elongated nuclei with non-papillary and non-follicular structures,

and amyloid substance was recognized without necrosis.
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Figure 3: The tumor was 9mm in diameter in the middle of the right lobe without extrathyroidal extension.

Figure 4A: Histopathological examination showed a medullary carcinoma composed of small nests, sheets, and

single cells characterized by moderate pleomorphism and hyperchromasia.

been reported in the literature®>®. Although MTC with
Graves’ disease is very rare, MTC may be also suspected by
FNAC. Immunohistochemical staining against calcitonin and
Congo red (direct fast scarlet) staining for amyloid substance
should be considered when the cytological diagnosis suggests
MTC. FNAC, measurement of serum calcitonin and CEA
are useful for the diagnosis of MTC. In the case of a normal
upper limit of serum calcitonin or CEA, measurement of
calcitonin in wash-out fluid from fine needle aspiration is
useful”*?.

The patient was incidentally diagnosed as having MTC
with Graves’ disease. He had no certain clinical features
suggesting multiple endocrine neoplasia such as diarrheal

syndrome, flushing or a specific family history. Neither

thyroid nodule nor neck lymph nodes were palpable.
Although MTC with Graves’ disease is uncommon, FNAC
was able to detect such a rare disease. Left-side-dominant
extrapyramidal symptoms he first noted numbness and
dyskinesia were not improved with the surgical treatment.

In conclusion, meticulous examination by ultrasound is also
needed in Graves’ disease as well as hormonal examination;
and if abnormal nodules are found, FNAC is strongly
recommended without overlooking thyroid malignancy

combined with Graves’ disease.
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Figure 4C: The tumor cells showed positivity for calcitonin by immunohistochemistry.
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5 LUGEDRDENEN Tz, TDR, BIEDHB ERLICANDODEDIC VT LTkt &, Yheii Mz, H
# MRI filif 1 & N2 R ZiE 2 RED NN ARANEE & 75 - 7o $RIMIC T HUIRIRBERETEE - TRAD [551C T/ 32 B 736 (Graves’
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Abstract

Purpose: Steroid therapy has been established for pediatric patients with Henoch-Schdnlein purpura nephritis (HSPN). Therefore,
adult patients with HSPN have been treated with steroid alone or combined with tonsillectomy. However the effect of steroid therapy
with or without tonsillectomy in adult patients remains to be determined. This study aims to evaluate whether steroid therapy with or

without tonsillectomy affects the clinical course of adult HSPN patients.

Methods: We retrospectively investigated nine adult patients, including five men, with biopsy-proven HSPN from 2006 to 2012,

followed by observation for more than 12 months (range: 19 to 97 months).

Results: The median age of the patients was 36 years (range 20 to 72) at the time of renal biopsy. Three patients received steroid
pulse therapy combined with tonsillectomy, and three received steroid therapy. In three additional patients, one was treated with an
angiotensin II receptor blocker (ARB) and dilazep, one was treated with a Ca blocker, and the other did not receive any medication.

Except for the patient receiving the Ca blocker, eight patients were in remission throughout the observation period. Notably, two of
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three patients treated with steroid pulse therapy and tonsillectomy and one of three with steroid exhibited a rapid decrease in urinary

excretion of protein, resulting in remission within a year.

Conclusions: All patients receiving steroid therapy with or without tonsillectomy were in remission. These results suggest that

steroid therapy alone, regardless of tonsillectomy, is likely effective in adult patients with HSPN.

Key words: Henoch-Schonlein purpura nephritis, tonsillectomy, steroid

S PR 1B 9 (Henoch-Schénlein purpura nephritis
DUFHSPN)E, IgABIUSEHE S AN G L e 28 EiE
A DHenoch-Schonlein & B % (HSP)IC A L 72 B R TH
%. JAHSPIZ50 ~80% CBERZEHL, /NRICELL
THEIE LT BT 2. LML, MAHSPNIZFHAE
BDizntcsd, HMEOAE Nisiaiakidfi I h
TEHT, HERMEEN+ AT a0 ROV 28E (L
TRt OV AL DERTH - 7ZHSPNIERI D &
NTVRITTERL), 3). SRR IZRTR OV AEE
T2 it U 72 305172 5 s BN SRB 1 B 2 9B D R R RS I
DWTHEET Lz,

J71 1 20064E8 H ~ 20124E4 H I St ic BWTE AR %

fif7 L, HSPN& Wi L7ZiER D 5 B, 14D EREEE
RO[FETH o BN RE Ul R BAWIZEIE YR
R R AR TR I N UKiRE526-83), A
BEHESNIIERZRSE LT3, BISHARIZ20054E
12H~2014FE11H & L, BAERHZBEEIGE & L.
HHRONERIFO AT 1A FEaER6H] (R OV Z#0%
3z ELs), @FGEBISENI(T >V F4 T v Ak
EPIAIARB), VY TS T, IREMBEMELCE
P+ DUR & 72 1ERBC 51/High Power Field A {i) & FREH
FEMAbGEM £ AT £ 721303g/CrRiDmENE 5N
TeIRRER MR L EF LTz, eGFRIZIMIECHICED { GFR
R (194 X Cr-1.094 X Fi5-0.287(£¢ M 1 X 0.739)) %
HANTHEI L.

Tablel. Basic characteristics of the patients

i, HIRAE (FEER )

MRl (55 /10
BUN 3k (mg/dL)
Cr *k (mg/dL)

eGFR * (mL/min/1.73m2)

IgA * (mg/dL)
C3 * (mg/dL)
CRP * (mg/dL)
ASO * (IU/mL)
U-TP * (g/gCr)
Complication

Purpura

Nephrotic syndrome

Arthralgia

Abdominal pain

ISKDC Grade (I ,I0,II,IV, V)

EXIN
(n=29)
36.0(20-72)
5/4
14.3£5.9
0.78+0.31
86.7+28.8
453+412
101.5+13.2
1.742.8
111.5+130.4
3.49+4.25

9
3
4

3
1,3,5,0,0

*k Values are expressed as mean+SD. U-TP ! proteinuria
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FEAR  ERE T RUE, R R A)365(20-72%), B
56, FEHIIMECr 0.78 £031mg/dL, - YJeGFR 86.7 +
28.8mL/min/1.73m2, ¥ JR# H133.49 £4.25¢/¢Cr T,
S EIE39.4423.3 7 H TH - 7z (Tablel.2). 3
(333% )N 7B —VIEMRREZ 8D, 5 B1FNIE B A
BICIREADEMUT, 370 —BERREHICZE - 72EH]
ThH oz, BHIRIZH(44.4%), FEIFIZ4044.4%)IW 7B
DI, BREIOIFIHNSIZ ./ ay AV AH R S Nz,
International Study of Kidney Disease in Childhood (ISKDC)
3 ¥EiZgrade I D314, grade 136, grade 5B TH >
7z, kARG E TH o I2B R U AT B A R
Ptk DHBVREEA D EED NIz 16 DF 36 R fig/ S
VAR T U, £l 7 o—BiEREE O X
T A F7)VARRE, BRI 3 & CHREERAT RAVEE T
HoykTcoEEFES NI 1IFIC AT a4 RARE
M, A7voa FEHIEOIHNIC AT a1 R - Cyclosporin
ACyA)DFH B T Uz, ROBREIZ U 723013 MRk RE
EREE(ISKDC grade 1) DR IR R IELHFISS, i
P75 B8 72 S C & 7R WIER - #22LBI(ISKDC gradell),
FELAR I =2 B (ISKDC grade 1 YO E#EHIT, ThZEh
ARB+ YTV TIEME, MK, CaltfidicimEh
TWe. BRGEBZ U 72360 2002 ARIE R E R
o iz, RN B TEISHAR A 2 B R RS
B KUHSPNOFHRIZERD Eh - Te.
BEGRZET 5L, READZWIEFIC AT A
FEEDMEITENTHD, R OV AL RPkEEFER
BTS2 WIE AT a0 FEHUE T DHBVEE

Table2. Characteristics of patients at baseline

WD B T I s FI OIS ) A 27 &S JEF T
TN TV, FORBSRHICHANZ T O REGERHZ M
{ilgA, CRP, JREM, ISKDC gradeh mWMEHIDH S
To. —7, BORBIERECTIXIREAN0.4310.22¢/eCr& )
TWEmDH SN,

AT uA REEROFIR G IV A B3, AT7uAw
Rei301)) & R EIZRE B B CTIRFRTB D IREH,
MiECrH & CeGFRE MiE} L 7z (Fig.1). AT 11 R¥Eik
BECLE ABERFIC JREE IR o 721672 B 72561 T
BERICREANZRICHD LT, —7, gl
BT CalE I TR I N TV IH TIHERICIKEA
O¥INEZED . BRI 7 0 —BREREE, mikcr b
HEBHRSNT1HIE, AT8A R - CyAffHBEIC X >
THERARLNTD, AT 04 REERO26) Tl i
CriMEE L7z, —J, 1BFERIICeGFROE FA AR LNz
AT 04 REHERDOIH T Z DREDARSNTZD, W
TV ZED 1 & 2T 1A REEREO 1] TldeGFR
IFME L.

ERERNC I R0 KO EM E TIC B LR 7% M
Flize T3, RA70A FEERE Tldefil 2Bl Sy
B/on, 3BNIIELINICER L TV 7z(Table3). AT 1
A FEREB CEMICIHEEZE L3I0 S B, 26k %
Ta—YIEREEERLTEY, BROEHEIEH -
fCERFEREEZ NI EREMRICI3 r HREL
7 1HiE, REALE &L DL, Sk TohnEz
EINizdHI, IHERIBEAT O A FEN0.56mgkg L
DigholcT eMEELLEEZ N, —F, Bl

Fin
TR (55 /10
BUN(mg/dL)
Cr(mg/dL)
eGFR(mL/min/1.73m2)
IgA(mg/dL)
C3(mg/dL)
CRP(mg/dL)
ASO(U/mL)
U-TP(g/gCr)
ISKDC Grade (I ,II,I0,IV, V)

A7 A REE (FRERINNE=iE
(n=06) (n=3)
45.84+20.0 42.7+26.6
3/3 2/1
14.3+7.32 14.32.49
0.80+0.35 0.80+0.30
83.9+29.6 92.3£32.6
515.0+507.3 331.2+45.0
102.2+8.2 100.3+21.8
2.38+3.26 0.28+0.32
82.4+95.5 160.0+188.8
5.0+4.54 0.47+0.19
0,2,4,0,0 1,1,1,0,0

Values are expressed as mean+SD.,
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WUTBITIE, CafiHiEMN G S NI 1 T BN
B5N7T, ARB -+ VIV THEBIEN RS S NIZ16TiE
FHNCREAMNEIE AL LIz D0, REmA LT %
ETIC22 y ARBE Uz, EREHEOIHE SR E TIC
87 y A HICEMMZE LTz,

H5L I HSPIFERBE, MEJe, BHEiRZ =Mire L, £
JEITEERT100%, BAETRS82%, W63 % &ME TN TV
%4). ABFFE TIZERIZ2HI(100%)ICEBDH 5NTzE DD,
REETE « IR I3 IC444% L VT NEDERWVERTH >
Tz, E7220-30% DIEFNCIHILE HiZ & 6F Ls), KT
R HRIR 7z 72 £ 2 HER & R E N DD, SRIOMETT
I EE I Z G0t LIz iEGlIE A b NEh o Tz, — A,
% ANHSPNHI Tl 15-28% 1< % 7 0 — it 2 £ 3 %
6). SEIOMF TIE R 7 0 —BREBEHOSHIE333% &
RREERTH - 720, RIRAEHEDBEEEE 2720
Bz e UTHER SR e LizlzeEZ 5N5.
BAHSPNIC 3 U AN MEDREIH & N7z i85 I i NT
TNTWIRW. ERFTADEHEDL &I REREE 725
Tt HBN, LARERENEWVGEER X7 0 —YE
e, SUEETTIERERAB R 2 R LGS E AT a A
R 7OV Z 30 S M HIA O Of FH 73 & R 7 hi A%
BLxbletbdHb6). TFE, IgABIEICHT Bi6HE
TH 2 i IV ZBEENE R T H - T2 sl AHSPNHI AV
HENIZ2), 3). HSPNIZIgATNIE & FIREICIgATR (s 4
BUERDNREMKICTEE T 2T e 5T, Rk & %5

HEROREIC K DIgABEEIIIHIE N, X714 KR
)V ABHEIC K > TREMAEMME OFSENMHRE NS &
EZH6N5B2). —F, R/ SIVAERCE->T, FHHE
fift 7315 5 N 7ZISKDC gradelV O/NEHSPNEIER] & i &
NTN38). SHEOKRETIE R 7 a0—YERREE XL

THERR kA F AR G ORER], F/2 AT a1 FIE
P DOHBVEH G DTz, B iHFI I ) X
2 2t S SR CRafi, OV AFRED R TE Nz, T a—
VIEREREZ & 72 Uz 1Tl EffIc20 7 A & B 7Z2 2
L7zt DD, 26ITIES 7 ALAN & ELlighy FHRIC Efg s
5NTED, R IV AEEEOEMED R S iz,

F 7zISKDC gradell & FHFRIEE DR OERI % 71—
VIEGREZ E T LTIERICH L, A7 84 FEERCyA
PERERZTTY, 2FCRISIIRNIC EMDE 5 Nz,
BRI, ERBE U TEflE, FIHHO AT a4 REHD
Eholzl EN—RNEEZ LN, AT04 REERHT
FORBSHHC LR, READPZWERICH > T2h, AT
O FEEREOTHNEMNR L, AT70A FzHVicig
@m&%ﬁiﬁﬁgkcﬁﬁfbéc&ﬁﬁ%émk.

—7, FOBEEREOMI T B eI, E
Wz L el Effic E - 7z ﬁﬁﬁmﬁfﬁWH
ETRBOTCEARERZZRD T, REARE DN -
o ehn, BROWEHENMENI oz EICLEED
EEZDBNTZ. TTROEESHRED 1HIZISKDC gradell T
Ho Ty, BEMRTE B NSRRI E & D iar o
fefe®, MBEHONR T2 THoTzeHE X bz,

Table3. Histopathological and laboratory data of all patients

. =X ICHE LTS
g oISKDC i Crimgidly  REE @acn R LT
Wi Al Grade R o e .
BT 1R R 1R TR IfL E{=|
35 F I bk 0.52 0.57 1.83 0.11 5 5
2 55 | 254 R 0.83 1.05 6.70 0.48 20 15
> 20 F I AV S 0.52 0.61 1.13 R 3 2
] — o
4 31 F | 7\7?:;'( K 0.65 0.71 9.43 0.14 17 11
% INVA
w64 M I XTW‘:};; K 0.80 1.00 0.19 0.12 13 0
gi — »
70 M I éﬁgig}g 1.47 1.16 10.71 0.23 12 11
4% ARB +
% 36 M 5P T 1.00 0.90 0.42 0.06 22 2
% 20 F I L 0.50 0.50 0.31 0.21 87 74
B 72 M I Ca $5Hi8 0.75 0.82 0.68 1.1 REM  REM
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IgABHEIC B T HE D R WIE ESRERIA R D
JERDWI A BEEAHETT LT LRV, SRERARE LA E AR
FRDIEA TICEMEMET L, XiREEE AT
9). FEz/NBHSPNIZ W T M FICRETH > T
& RIS ZERNH B T &, FEREH 1AM
FTRBFERIARTH S T & UiECrf D&
BREE1.7765, BHTEANORERE.736%), IRATHO
BRNG S N o TER] TR R B ME M
WKHBT ENMEETNTNS10), 11), 12). —HRIIIK
EEDNVDIROIEG] TR B AERR A 7 0 FEA
BTN, HREHRERS 20D, AHSPN
KBWTH, EMEOBETR, EEHAMOMEEICES
HEWET AV Y N EEET S &, iRz AL RN
WICAT A RIGEZITIRBEIH S LEADNS.

BAHSPNOD 5% FRIEA B A% L TN T
%13). MABITOERERETZK T L L TOFE, @I
{HCr, OREMR, @M, ORGEHOFEREED
MEETNTNST), 10). SEIOME TSN
ETH&8FE1 ¥y HLEAMTH 5 T &, EFHEHN DTN
T ORBHUCBI 2BHEAEDLEZRDEN Tz, £z
PREARRMEEHITE, 2B RE IS R U TERIC
EoTHL, READBRMED K AHSPNO EfED T}l

RFIC7E B AREE VR E Nz,

A EIF & 1 AHSPNOBIIC 351) % 161 & Z DK
BRI OWTHE L, AHSPNICEWT, AT7HaA R
Bhd B WVIE R OV AERRIC K B, RISz N &
L 7=FEMaBROR#ENE 2 SNz, SRIOMKETIE.
FEGIEN D75 RPN TR fifhTIc X 2 R N T H %
7o, SN2 ER THEZDMHAZITI RELNH B &
EZZbNiz.
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Abstract

Mucinous cystadenoma of the appendix is a relatively rare disease that is a variant of appendiceal mucocele. Because of the risk for
peritoneal pseudomyxoma by rupture of appendiceal mucocele, careful maneuvering is required during surgical resection. Although
there are many case reports of laparoscopic surgery for appendix mucocele, there are only a few reports of reduced port surgery (RPS).
We report a case of mucinous cystadenoma of the appendix that was safely resected by RPS. A 73-year-old man was diagnosed as
having mucinous cystadenoma of the appendix and underwent laparoscopic-assisted partial cecectomy. RPS is satisfactorily feasible

for the resection of an appendiceal mucocele that requires a precise surgical maneuver.

Key words: Appendiceal mucocele, Mucinous cystadenoma of the appendix, Reduced port surgery
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7,

X1 : Colonoscopy
There is a lesion resembling a submucosal tumor in the cecum. The tumor
exhibits the volcano sign in the appendiceal opening (white arrows).

[X]2 : Endoscopic ultrasonography

A cystic lesion is noted in the lumen. No tumorous tissue is present in
the cystic lesion.
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[X3 : Barium enema examination
A 3—cm spherical lesion with smooth margins is noted in the cecum. The appendix
is not visualized on radiologic examination.

[¥4 : Computed tomography
Fluid accumulation and expanded appendix is noted. No enhanced cystic

component is present.
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[X5 : Magnetic resonance imaging (T2-weighted image, coronal plane)

A 3—cm cystic structure is noted in the ileocecal region. No solid component is

SN

present within the cyst.

[X6 : Surgical wounds

The EZ access® port was inserted through the umbilicus, and a 5—mm port was
inserted into the right lower quadrant of the abdomen.
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[&7 : Macroscopic image of the resected specimen
A spherical tumor is present in the expanded root of the appendix.

At ™
oo mTalee

[X8 : HE-stained pathologic photomicrograph
Papillary proliferation of a hyperplastic glandular duct with slight atypia is noted.
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Abstract

Cyclophosphamide is one of the most widely used antineoplastic drugs. It is also a potent immunosuppressive agent administered
to patients undergoing bone marrow transplantation (BMT). Here we report two cases of aplastic anemia in which severe cardiac
dysfunction followed the serial administration of cyclophosphamide (50 mg/m? for 4 days). Both patients gradually developed
dyspnea and showed oliguria 3—4 days after BMT. Cardiomegaly was seen on chest X-ray. Echocardiography showed reduced left
ventricular contraction, pericardial effusion, and myocardial thickening. Cyclophosphamide-induced cardiotoxicity was suspected
and the patients were treated accordingly but were refractory to pharmacotherapy. They were transferred to the intensive care
unit where they received mechanical cardiopulmonary support, which improved left ventricular cardiac performance and led to a
regression of myocardial thickening. Although both patients died because of severe pulmonary and renal complications, the rapid
initiation of mechanical cardiopulmonary support may be a useful strategy in patients with a deteriorating condition, by allowing

cardiac recuperation and therefore gaining time for further, potentially life-saving treatment.

Key words: cyclophosphamide, bone marrow transplantation (BMT), cardiotoxicity, percutaneous cardiopulmonary support (PCPS),

intra-aortic balloon pump (IABP)
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Introduction

Cyclophosphamide (CPA) is widely used as a chemotherapeutic
agent and in conditioning regimens for patients undergoing
bone marrow transplantation (BMT)."” However, CPA-induced
cardiotoxicity is a dose-limiting toxic effect and a well-known
complication. The cardiac manifestations that result from
high-dose CPA are heterogeneous and range from innocuous
to fatal, but there is little risk of cumulative toxicity.” Here
we report the cases of two patients with aplastic anemia who
developed severe cardiac dysfunction following the serial
administration of cyclophosphamide (50 mg/m? for 4 days)
prior to BMT. Post-transplantation, both suffered profound
cardiopulmonary failure and in both cases the clinical course
was deemed inevitably fatal without definitive hemodynamic
support. Mechanical circulatory support was provided in
the form of percutaneous cardiopulmonary support (PCPS)
and the use of an intra-aortic balloon pump (IABP). The
enormous advances in mechanical circulatory support have
provided additional options for achieving hemodynamic
stability in patients suffering profound cardiopulmonary
failure, cardiogenic shock, or cardiac arrest. The use of
these procedures in a wide variety of clinical settings” can
be expanded to include the acute life-threatening situations

described herein.

Case Presentation

Casel

A previously healthy 15-year-old girl developed purpura on
her lower extremities and facial pallor. A peripheral blood
examination indicated pancytopenia, with white blood cell
counts (WBC) of 2,900/ul, a hemoglobin concentration (Hb)
of 5.5 g/dl, and a platelet count (Plt) of 2.4x10* /ul. She was
therefore referred to our hospital, where she underwent bone
marrow aspiration, which revealed a hypocellular marrow
(nucleated cell count (NCC) 1.5x10* /ul, no megakaryocytes)
but no chromosomal abnormalities. Flow cytometry showed
a CD55 deficiency, based on a detection rate of 5.2%, 9.3%,
and 16.8% of her red blood cells (RBCs), neutrophils, and
monocytes. A CD59 deficiency was also detected (5.1%,
10.8%, and 53.1%, respectively). She was diagnosed
as having aplastic anemia with paroxysmal nocturnal
hemoglobinuria (PNH). She was admitted to our hospital for
BMT. Her body weight, height, and body surface area were
55.5 kg, 149.8 cm, and 1.52 /m?, respectively. Laboratory
findings were as follows: WBCs, 1,680/ul; neutrophils, 479/

ul; Hb, 5.0 g/dl; Plt, 2.6X104/u1; and reticulocyte counts,
41,850/pul. She was administered 30 mg/m? of fludarabine,
2.5 mg /kg of rabbit anti-human thymocyte immunoglobulin
(ATG), and 50 mg/m? of CPA for 4 days prior to BMT (days
—5 to —2). She was transplanted with a graft from her HLA-
matched brother. On day 4, she complained of chest pain
and dyspnea, with concomitant systemic involvement as
evidenced by a decrease in urine output (<1,000 ml/day) and
an increase in her body weight. Echocardiography showed
pericardial effusion with diastolic collapse of the right atrium
(RA), a moderate free echo space of 17.0 mm behind the
posterior wall of the left ventricle (LV) and of 10.0 mm
ahead of the anterior right ventricular (RV) wall in diastole.
Severe myocardial thickening based on an intraventricular
septal thickness at diastole (IVSd) of 15.0 mm, a LV posterior
wall thickness at dimensions (LVPWd) of 17.0 mm, and a
reduced left ventricular ejection fraction (LVEF) of 50.0%
(Fig. 1A). She was transferred to the intensive care unit
(ICU) on the same day. Despite an intermittent infusion of
diuretics and a continuous infusion of human atrial natriuretic
peptide (hANP), olprinone, and dobutamine hydrochloride,
her pulse and blood pressure gradually dropped. On day 5,
she developed low-output syndrome (cardiac index below
2.0 ml/kg/m? or less) and oliguria (<500 ml/day) with
reduced LV contraction (LVEF 30.0%) as determined on
echocardiography. Shortly thereafter, she went into cardiac
arrest. Return of spontaneous circulation after resuscitation, a
21-French sheath of PCPS drainage cannula (CX-EB21VLX:
Terumo, Tokyo, Japan) was withdrawn from the right femoral
vein and a 16.5-French sheath of blood supply cannula (CX-
EB16ALX: Terumo, Tokyo, Japan) was inserted into the
right femoral artery. Subsequently PCPS was initiated as an
additional treatment with an initial blood flow was 1.8 L/
min and a rotation rate of the biopump was 1,800 rpm using
a Capiox SP Pump Controller Sp-100 plus (Terumo, Tokyo,
Japan) to support the state of low cardiac output. These
measures resulted in an improvement of LV contraction and
the regression of myocardial thickening. On day 11, the use
of an IABP was added to obtain a synergistic effect. On day
19, echocardiography showed improved LV contraction
(LVEF 55.0%) and reductions of myocardial thickening (IVSd
15.0—12.0 mm, LVPWd 17.0—11.0 mm) and pericardial
effusion (posterior wall of the left ventricle 17.0—5.0 mm)
(Fig. 1B). PCPS flow was gradually decreased when PCPS
flow was 1.0 L/min and hemodynamics were stable as systolic
blood pressure was more than 80 mmHg, central venous

pressure was less than 15 mmHg, and pulse pressure was more
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Fig 1A. Echocardiography showed pericardial effusion with diastolic collapse of the right atrium,

reduced left ventricular contraction and severe myocardial thickening on day 4 after BMT.

peps off

Fig 1B. Echocardiography showed improved left ventricular contraction and reductions of myocardial

thickening and pericardial effusion on day 22 after BMT.
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than 40 mmHg with sufficient preload and requisite dose of
catecholamine. On day 22, she was successfully weaned from
PCPS and shifted to extracorporeal membrane oxygenation

(ECMO). However, she could not be weaned off mechanical

Pre treatment
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ventilation support and ECMO. On day 55, she died from a
severe disturbance of oxygenation with lung injury and sepsis

due to Stenotrophomonas maltophilia (Fig. 2).
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Fig 2. Casel; Patient’s clinical course and laboratory data

Patient developed dyspnea and showed oliguria after BMT, and was transferred to the intensive care unit where they received

mechanical circulatory support, which improved left ventricular cardiac performance. However, she died from a moderate

disturbance of oxygenation with lung injury and sepsis due to Stenotrophomonas maltophila.

Case 2

A previously healthy 8-year-old girl developed purpura and
recurrent epistaxis. She went to nearby hospital and her
laboratory findings showed pancytopenia. She had been on
close observation due to her pancytopenia that was considered
to be induced by viral infection. At the age of 10 years, a
bone marrow aspiration revealed a hypocellular marrow
(NCC 1.3x10* /ul, no megakaryocytes) but no chromosomal
abnormalities. Her laboratory findings were as follows: WBC,
3,930/ul; neutrophil counts, 1,460/ul; Hb, 10.2 g/dl; Plt,

4.2x10* /ul; reticulocyte counts, 52,972/ul. She was diagnosed
with moderate aplastic anemia and followed without specific
therapy. At the age of 14 years, her laboratory findings
showed decreased neutrophil counts (439/ul), reticulocytes
(61,800/u1), and Plt (1.6x10*/ul). She was therefore diagnosed
with severe aplastic anemia and admitted to our hospital
for therapeutic BMT. As a conditioning regimen, she was
administered 5 mg/kg of rabbit ATG and 50 mg/kg of CPA for
4 days. She received a graft from her HLA-matched younger

sister, which was nonetheless rejected. When she was 15 years
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old, she was admitted to our hospital for a second BMT. Her
body weight, height, and body surface area were 40.7 kg,
156.3 cm, and 1.33 /m?, respectively. She was administered
20 mg/m? of fludarabine, 2.5 mg/kg of ATG, and 50 mg/m?
of CPA for 4 days (days —5 to —2) and 2 Gy of total body
irradiation (days —2 to —1). Following transplantation with
bone marrow from her HLA-mismatched mother, her volume
status was carefully monitored and included the administration
of diuretics to increase urine output and relieve fluid tension.
However, her renal function deteriorated and she gradually
complained of dyspnea. On day 3, she developed low-output
syndrome and oliguria (<500 ml/day). Cardiomegaly was seen
on chest X-ray. Echocardiography showed mildly reduced
LV contraction (LVEF 50.0%) with myocardial thickening
(IVSd, 10.0 mm; LVPWd, 15.0 mm) and pericardial effusion
both behind the posterior wall of the LV (6.0 mm) and ahead
of the anterior RV wall (14.0 mm) in diastole (Fig. 3A).
Despite the continuous infusion of dopamine hydrochloride
and hANP, her condition deteriorated further. On day 5, she
was transferred to the ICU, where she was managed with a
continuous infusion of olprinone hydrochloride, nicorandil,
and randiorol hydrochloride, but their effects were limited.
Soon thereafter, she lost consciousness because of a dramatic
fall in blood pressure and went into cardiac arrest. Return of
spontaneous circulation after resuscitation, a 21-French sheath
of PCPS drainage cannula (CX-EB21VLX: Terumo, Tokyo,
Japan) was withdrawn from the right femoral vein and a
16.5-French sheath of blood supply cannula (CX-EB16ALX:
Terumo, Tokyo, Japan) was inserted into the right femoral
artery. Subsequently PCPS was initiated as an additional
treatment with an initial blood flow was 2.2 L/min and a
rotation rate of the biopump was 2,800 rpm using a Capiox
SP Pump Controller Sp-100 plus (Terumo, Tokyo, Japan) to
support the state of low cardiac output. IABP and CHDF were
also initiated for the treatment of severe cardiopulmonary
failure. Under close supervision, those treatments resulted
in improved myocardial thickening (IVSd 10.0—6.0 mm,
LVPWd 15.0—8.0 mm) and LV contraction (LVEF 70%) as
well as the disappearance of the pericardial effusion. PCPS
flow was gradually decreased when PCPS flow was 1.0 L/
min and hemodynamics were stable as systolic blood pressure
was more than 90 mmHg, central venous pressure was less
than 13 mmHg, and pulse pressure was more than 50 mmHg
with sufficient preload and requisite dose of catecholamine.
On day 18, she was successfully weaned from PCPS and
IABP (Fig. 3B). However, she could not be weaned off
mechanical support (CHDF and ECMO). On day 57, she

died from a moderate disturbance of oxygenation with lung
injury, progressive renal impairment, and sepsis due to fungal

infection (Fig. 4).

Discussion

In patients with severe aplastic anemia, ATG and high-dose
CPA have been used as combination chemotherapy and to
enhance engraftment after BMT.” However, CPA is associated
with life-threatening toxic adverse effects such as heart
failure, myocarditis, and pericarditis. Thus, cardiotoxicity is
the dose-limiting toxic effect of CPA." *” It occurs abruptly
within days of drug infusion and is fatal, but there is little risk
of cumulative toxicity.” A total dose >170-180 mg/kg per
course or 1.55 g/m2/day are correlated well with the incidence
of CPA-induced cardiotoxicity.*”

The pathophysiology of high-dose CPA-induced cardiotoxicity
may involve endothelial damage followed by extravasation
of toxic metabolites, resulting in damage to the myocardium,
interstitial hemorrhage, and edema.” In addition, CPA
may cause ischemia-related damage via the development
of capillary microemboli or coronary angiospasm.” The
histological findings of CPA-induced cardiotoxicity include
multiple areas of myocardial hemorrhage, extravasation of
blood, interstitial edema, and multifocal myocardial necrosis
with fibrin microthrombi. A loss of myofilaments and damage
to mitochondrial cristae has been observed in electron
micrographs obtained from animal models of CPA-induced
cardiotoxicity.'” The early recognition of CPA-induced
cardiotoxicity and the prompt initiation of treatment of these
patients may have potent beneficial therapeutic effects, given
that CPA-induced toxicity seems to be transient and the end-
organ toxicity is reversible." "

In mild or moderate cases of CPA-induced cardiotoxicity,
elevated ventricular filling pressure should be treated with
diuretics, vasodilators, and p-blockers unless contraindicated.”
In patients suffering severe cardiopulmonary failure
and with a worsening clinical course that seems to be
inevitably fatal, mechanical circulatory support may be
therapeutically promising. Early diagnosis and intervention
are important in preventing hypoperfusion-related injury
and death. Mechanical circulatory support may improve
LV contraction via reducing in LV volume and restoring of
a more elliptical cardiac chamber, which suggests that the
remodeling process is reversible."” Moreover, these support
was shown to reverse structural and molecular remodeling

and to improve both baseline contractility and contractile
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Fig 3A. Echocardiography showed pericardial effusion both behind the posterior wall of the left
ventricle and ahead of the anterior right ventricle wall in diastole, reduced left ventricular ejection

fraction with myocardial thickening on day 5 after BMT.

Fig 3B. Echocardiography showed improved left ventricular contraction and reductions of myocardial

thickening and pericardial effusion on day 18.
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Fig 4. Case2; Patient’s clinical course and laboratory data

Patient developed dyspnea and showed oliguria after BMT, and was transferred to the intensive care unit where they received

mechanical circulatory support, which improved left ventricular cardiac performance. However, she died from a moderate

disturbance of oxygenation with lung injury, progressive renal impairment, and sepsis due to fungal infection.

Flu, fludarabine; ATG, rabbit anti-human thymocyte immunoglobulin; CPA, cyclophosphamide; BMT, bone marrow transplantation;
PCPS, percutaneous cardiopulmonary support; IABP, intra-aortic balloon pump; CHDF, continuous hemodiafiltration; ECMO,
extracorporeal membrane oxygenation; WBC, white blood cell counts; BUN, blood urea nitrogen; Cr, creatinine; CRP, C-reactive
protein; hANP, human atrial natriuretic peptide; CZOP, cefozopran, MEPM, meropenem; CFPM, cefepime; TAZ/PIPC, tazobactam/
piperacillin; TEIC, teicoplanin; ABK, arbekacin; VCM, vancomycin; MINO, minomycin; AMK, amikacin, PAPM/BP, panipenem/

betmipron

response, thereby increasing the heart rate and the response
to p-agonist stimulation.'” Combined PCPS and IABP
were introduced in our patients with severe CPA-induced
cardiotoxicity, neither of whom responded to conventional
medical treatment, and those were useful to maintain total
circulation by quick application.'” In our patients, there
were no clear indications for the use of PCPS, but PCPS

need to be initiated because deteriorating of systolic pressure

after using inotropic agents, hypoxia and acidosis. The
experiences with the presented two patients, both of whom
had oliguria, cardiomegaly, a decrease in cardiac contraction,
and pericardial effusion in spite of appropriate medical
treatment, suggest that the rapid administration of mechanical
circulatory support is an effective and valuable approach to
achieve clinical improvement. Although, our patients could

be successfully weaned off PCPS over time, long-term
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support with ventricular associated device (VAD) should be
considered as a bridge to myocardial recovery to resuscitate
impaired organ function.'® Because, PCPS cannot augment
coronary blood flow which could be one of the contributors
to a lower rate of left ventricle recovery and may gradually
increase left ventricular afterload."” There was few report
and no established therapy for patients with CPA-induced
cardiotoxicity suffering severe cardiopulmonary failure, these
mechanical circulatory support could be an useful therapeutic
effect and could extend a life prognosis.

Our patients could be successfully weaned off PCPS and
their cardiac function improved, they eventually died
because of severe pulmonary and renal complications in
the presence of sepsis. Pulmonary complications may have
arisen from the cardiogenic pulmonary edema resulting
from the increased capillary hydrostatic pressure secondary
to elevated pulmonary venous pressure or from the sepsis-
related multiple organ failure, driven in part by graft failure.
Oxidative stress or using CPA as conditioning agents prior
to BMT also could be a risk factor for CPA-induced lung
toxicity.'” ' Early-onset pneumonitis due to CPA is generally
reversible process following discontinuation of CPA." The
role of glucocorticoids in the treatment in CPA-induced lung
toxicity remains unclear, but most successfully treated patients
have received glucocorticoids though magnitude of benefit
due to glucocorticoid use remains unknown.”” Moreover,
genetic susceptibility was reported to be associated with the
development of lung toxicity in humans.”” Further intensive-
care management and more effective hematologic treatment
may lead to a better prognosis for patients with pulmonary,
renal, and cardiac complications of CPA-induced toxicity.
This report described two cases in which pediatric patients
with aplastic anemia developed severe heart failure following
the serial administration of high-dose CPA before BMT.
Our experience showed that mechanical circulatory support
for patients with CPA-induced cardiotoxicity could allow
the recovery of cardiac function such that the other clinical
manifestations can be adequately addressed. Therefore, the
early recognition and initiation of mechanical circulatory
support may be life-saving in patients with CPA-induced

cardiotoxicity.
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Abstract
INTRODUCTION: Since 2011, the nationwide mother-to-child transmission prevention program in Japan for HTLV-1 has

recommended three nutritional methods: formula-feeding (FF), short-term breast-feeding (STBF) and frozen-thawed milk feeding.
Here we clarify the support necessary for HTLV-1-positive mothers to accomplish their selected nutrition method in Kagoshima.
METHODS: We administered questionnaires to 93 HTLV-1-positive mothers to determine whether each baby was successfully fed
by following the mother’s selected nutrition method, and whether any problems were encountered. They were divided into 2 groups
(FF and STBF) by chosen nutrition method and compared; the FF group comprised 23 women and the STBF group comprised 70
women.

RESULTS: We received responses from 70 of the 93 women enrolled. The success rate of accomplishing their selected nutrition
method was lower in the STBF than the FF group, and the difficulty rate was higher in the STBF than the FF group. The major
reasons for feeling a difficulty in accomplishing the STBF method were the lack of support for weaning, suffering from emotional
stress, and inability to wean children from breast milk. In contrast, the major reason for feeling a difficulty in the FF group was not
being understood by family members and/or neighbors.

CONCLUSIONS: HTLV-1-carrier mothers, especially mothers who selected the STBF method, needed continual support to
accomplish their selected nutrition method for mother-to-child transmission prevention. It is necessary to improve the support

environment for HTLV-1-carrier mothers in Japan without delay.

Key words: HTLV-1, mother-to-child transmission, breast-feeding

main routes of HTLV-1 transmission are known. The first
)

Introduction

is mother-to-child transmission”, mainly due to ingestion

The human T-lymphotropic virus type 1 (HTLV-1) is
known to be the pathogenic agent of adult T-cell leukemia-
lymphoma (ATL)"“”. HTLV-1 is endemic in southern Japan,

the Caribbean, Latin America and western Africa®. Three

of breast milk”. The second is sexual transmission, mainly
from men to women®. The third is transfusion of blood that
includes HTLV-1-positive cellular components”. Of the three,

breast-feeding is the predominant route of transmission.
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Lymphocytes in breast milk are responsible for transmitting
HTLV-1°. Refrain from breast-feeding is the best and easiest
way to prevent mother-to-child transmission of HTLV-1.
However, the advantages of breast-feeding over formula-
feeding (FF) to prevent overall child morbidity and mortality
have been well established®, especially in developing
countries”. There are a couple of approaches to prevent
mother-to-child transmission of HTLV-1 via breast milk other
than refraining from breast-feeding. One is freeze-thawing
of breast milk; the infectivity of HTLV-1 in breast milk was
lost during the freezing and thawing processes'”. The next
possible approach to reduce the milk-borne transmission is to
limit the duration of breast-feeding'""*. This may be related to
the protective effect of maternally derived anti-HTLV-1 IgG
antibodies'”.

The prognosis for ATL is extremely poor, and no vaccine
is yet available. Therefore, a public health system to prevent
transmission from carrier mothers to infants is important.
In 1990, the Japanese government decided not to introduce
a nationwide system of HTLV-1 prevention based on the
Health Labour Sciences Research Grant reports'®, which
recommended implementation of appropriate prevention
plans only in endemic areas. One of the reasons was that
introduction of a prevention system in a non-endemic area
might increase the risk of confusion. Another reason was that
the number of HTLV-1 carriers was expected to decrease with
or without intervention because there was a trend toward a
reduced rate and duration of breast-feeding at that time.

However, the Health Labour Sciences Research Grant reports
in 2010 suggested that the number of HTLV-1 carriers had not
decreased, contrary to expectations, and that the distribution
of HTLV-1 carriers had spread into non-endemic areas'”. The
phenomenon may be explained by the flow of the population
from endemic rural areas to non-endemic major urban cities
during the period of high economic growth in Japan. A
nationwide system of HTLV-1 prevention is needed under
such circumstances, and the Ministry of Health, Labour and
Welfare introduced a nationwide mother-to-child transmission
prevention program. It recommended three nutritional
methods: FF, short-term breast-feeding (STBF) of <3 months
after birth, and frozen-thawed milk feeding. Nation-wide
screening of pregnant women for HTLV-1 infection was
implemented in Japan in 2011'¥.

On the other hand, in 1985, Kagoshima University began
a study on the prevention of HTLV-1 transmission in
collaboration with the local government of Kagoshima

Prefecture. Kagoshima prefecture is located in Kyushu, in

the south of Japan. Many HTLV-1-positive people live in
Kyushu. In the 1985 study, Takahashi et al. determined that
the seroconversion rate of STBF children was nearly equal to
that of bottle-fed children'”. Therefore, the prefecture-wide
“ATL Prevention Decade Plan” to promote FF or STBF for
HTLV-1 carrier mothers began in 1997. Approximately two-
thirds of the HTLV-1 carrier pregnant women chose STBF,
which was a higher rate than in other endemic prefectures'”.
In the previous report, in Kagoshima Prefecture, there were
not many obstetrics facilities that cared for HTLV-1 carrier

mothers when weaning from the breast™

. Therefore, only
75% of HTLV-1 carrier mothers accomplished their selected
nutrition method. In this study, we introduced a support
system performed by visiting public health nurses. But it
remains unclear whether HTLV-1-positive pregnant mothers
are successfully implementing their selected nutrition
method, especially STBF; in addition, whether any support is
necessary for success is unknown.

The aim of this study was to clarify the support necessary
for HTLV-1-positive mothers to achieve success with their

selected nutrition method in Kagoshima.

Methods

During the nation-wide screening of pregnant women for
HTLV-1 infection, informed consents were obtained before
screening for the antibody. Screening for HTLV-1 antibody
was performed using the passive particle agglutination
method (PA) or the chemiluminescent immunoassay (CLIA).
Positive results were confirmed by Western blot analysis
or an immunofluorescence assay'®. The obstetricians or
midwives in the obstetrics facilities in Kagoshima Prefecture
recommended HTLV-1 positive pregnant woman to use one of
three nutritional methods: bottle-feeding, STBF (<3 months),
or frozen-thawed milk, as outlined in the HTLV-I mother-
to-child transmission (MTCT) prevention health guidance
manual compiled by the Ministry of Health, Labour and
Welfare'.

We obtained the cooperation of 48 of the 50 obstetrics
facilities in Kagoshima Prefecture by the end of 2013. We
visited these obstetrics facilities to obtain informed consent
for this study from HTLV-1-positive pregnant woman
between January 2013 and December 2013. We obtained
informed consent from 93 HTLV-1-positive pregnant women.
We investigated the choices made for nutrition methods
before the delivery. No mother selected frozen-thawed milk

(FT). Accordingly, the HTLV-1-positive pregnant women
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Figure 1. Response rate, success rate, and rate of sense of difficulty in accomplishing the selected nutrition method"

HTLV-I-positive mothers

93*
I I
FF 1 STBF * FT?
23 (25%) 70 (75%) 0
I I
Response’ Non-response Response Non-response
18 (78%) 5(22%) 52 (74%) 18 (26%)
I I
Success ' Failure Success Failure
18 (100%) 0 48 (92%) 4 (8%)
I |
Sense of ease Sense of difficulty Sense of ease Sense of difficulty
16 (89%) 2 (11%) 32 (67%) 16 (33%)

woman between January 2013 and December 2013.
FF: formula-feeding

STBF: short-term breast-feeding (<3 months)

FT: frozen-thawed milk

" Response: We received replies from them.

P

Success: They accomplished their selected nutrition method.

participants were divided into 2 groups: the FF group,
consisting of 23 mothers; and the STBF group, consisting of
70 mothers.

In this study, support was introduced through visiting public
health nurses after childbirth. They visited upon request from
the mothers, with a frequency of approximately once per
month. They provided consultation to help the mothers who
were anxious about the nutritional status of their baby. We
administered questionnaires to all 93 enrolled participants
three months after delivery to determine whether each baby
was successfully fed by following the selected nutrition
method, and whether any problems were encountered.
Frequency analysis was performed with the Fisher’s exact
test.

The study protocol was reviewed and approved by the
Ethics Committee of Kagoshima University Graduate School
of Medical and Dental Sciences (No.196).

We visited obstetrics facilities in Kagoshima prefecture to obtain informed consent for this study from HTLV-1-positive pregnant

Results

1. Response rate

We received replies from 52 of 70 (74%) STBF group
subjects and 18 of 23 (78%) FF group subjects. Both groups
had almost the same response rate (Fig.1). No significant
differences were found between Kagoshima city and the urban
area for the nutrition method choice.
2. Accomplishment rate

Successful use of the selected nutrition method was
accomplished by 48 (92%) of the STBF group and the entire
FF group. No significant difference was found between the
two groups in accomplishment rate (Fig.1).

In addition, no significant differences were found in
accomplishment rate between primiparas and multiparas.
3. Rate of feeling a difficulty in successful use of the selected
nutrition method

In the STBF group, 16 (33%) found it difficult to achieve
success with the selected nutrition method, as did 2 (11%) of

the FF group. No significant difference in this rate was found
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Table 1. The reasons for feeling a difficulty using the selected method

Group Case number
Formula-feeding (FF) group 2
Feeling a difficulty 2

Lack of understanding from family members and/or neighbors * 2

Medical support was insufficient 1

Short-term breast-feeding (STBF) group 20
Feeling a difficulty 16

Difficult to wean from the breast § 4

Trouble with breasts § 4

Sense of desolation after weaning from breast / 4

Medical support for how to wean was insufficient q 3

Lack of understanding from family members and/or neighbors 1

Failure to wean from the breast within 3 months 4

Difficult to wean from the breast 2

Medical support for how to wean was insufficient 1

Plan to go abroad ** 1

(Multiple answers allowed)

* “Lack of understanding from family members and/or neighbors” included “It was difficult to explain to friends and
relatives, excluding parents, why breast feeding was impossible" and "suffered from questions about breast-feeding.”
T “Medical support was insufficient” means that the mother did not receive support as expected from a medical institution (The

details were unwritten).

1 “Difficult to wean from the breast” means STBF mothers found it considerably difficult to wean from the breast.
§ “Trouble with breasts” included mastitis and pain or discomfort caused by engorged breasts with weaning.
// “Sense of desolation after weaning from breast” included feelings of “I am not required by my baby” and “Why is it just me

who cannot breast-feed?”

9 “Medical support for how to wean was insufficient” means that the mother received insufficient support to wean from the

breast.

** “Plan to go abroad” means that the mother expected to provide their baby passive immunity through the transfer of IgA
antibodies found in breast milk in anticipation of traveling to a developing country.

between the two groups (Fig.1).

4. Reasons for feeling a difficulty in using the selected method
The reasons for feeling a difficulty for successful use of the
selected nutrition method are listed in Table 1.

The major reason in the FF group was not being understood
by family members and/or neighbors. In contrast, the major
reasons for feeling a difficulty in accomplishing the STBF
method were lack of support for weaning, suffering from
emotional stress, and inability to wean children from breast
milk. The major reasons for feeling a difficulty differed

between groups.

Discussion

This study shows that HTLV-1-positive mothers found it
considerably difficult to use their selected feeding method,
regardless of the method chosen. Therefore, HTLV-1-
positive mothers need much support to be successful with

their selected method. Furthermore, the STBF group needed

more support than the FF group, as evidenced by their lower
accomplishment rate and the higher rate of feeling a difficulty
with using the method despite the major reasons for feeling a
difficulty differing between groups (Fig.1).

Because the total success rate (92%) of this study was higher
than the rate (75%) of the previous report™”, the support
by public health nurses might be effective. However, not
all mothers could achieve their goals by using this support.
Because the major reasons for feeling a difficulty with the
STBF method were the lack of the support for weaning,
suffering from emotional stress, and the inability to wean
children from breast milk, further support is necessary (Table 1).
Support by midwives may resolve these problems since they
are specialists in childbirth, postpartum issues (including
nursing), and women’s health care. They can also help resolve
the cognitive, emotional and technical problems of weaning.
However, the economics of introducing such support is
problematic.

On the other hand, the major reasons for feeling a difficulty
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while using the selected method in the FF group was different
that the STBF group in that feeling a lack of being understood
by their family members and/or neighbors would make some
mothers feel afraid of revealing their HTLV-1 carrier status
(Table 1), which could occur if they attempted to explain
why they refrained from breast feeding'*". To eliminate
prejudice against the HTLV-1 carriers, educational activities
are required.

All 18 mothers in the FF group accomplished their selected
nutrition method. According to our results, FF seemed to be
the most reliable and easiest way to prevent mother-to-child
transmission of HTLV-1. Additionally, in developed countries,
including Japan, infectious diseases and malnutrition are not
main causes of infant mortality. In light of this, the question
of why the Japanese government recommends STBF as a
nutrition method for these mothers is raised. Although the
benefit of STBF is unclear, breast-feeding per se is beneficial
to not only the health of the infants but also the health of
mothers®. HTLV-1 causes ATL or HAM in only a minority
(approximately 5%) of carriers after a long incubation period.
In addition, the FF method cannot protect against all mother-
to-child transmission. Approximately 3% of infants will be
infected by their mothers, even if formula fed. The infection
route of HTLV-1 when the FF method is used remains
unknown'®. Therefore, the optimal nutrition method for
HTLV-1 carrier mothers is still controversial; more studies are
needed to clarify this issue.

The limitations of this study include its small sample size
and a possible selection bias. However, in 2012, the rate of
pregnant carrier women was only 1.3% even in Kagoshima,
which is located in a pandemic area. Theoretically, there
are approximately 200 pregnant carrier women per year in
Kagoshima. This study enrolled approximately half of all
suspected carrier pregnant women in Kagoshima, which lends
credence to the results.

In conclusion, HTLV-1-carrier mothers, especially mothers
who chose the STBF method, need continual support to
accomplish mother-to-child transmission prevention. Despite
the fact that the Japanese government introduced a HTLV-1
mother-to-child transmission prevention health program by
recommending three post-delivery nutrition methods, there
exists no post-delivery system of support to achieve success
in preventing transmission via those methods. In our study,
8% of STBF mothers failed in their selected method, as such,
approximately 20% of those mothers’ babies could become
HTLV-1 carriers, of which 5% could suffer from associated

diseases including ATL and HAM in future. However, if a

support system were introduced, it would take time to see the
effect. So even if there are unsolved problems, it is necessary
to immediately improve the support environment for HTLV-
1-carrier mothers in Japan. Any future trials in Japan will be
important in informing optimal preventative strategies in other

countries.
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