analyses were performed using STATA 8.1 (STATACORP
LP, College Station, TX, USA).

RESULTS

PATIENT CHARACTERISTICS

Thirty-three patients with AIDS-BL were enrolled. The distri-
butions of clinical characteristics of patients are listed in
Table 1. Twenty cases underwent analysis of the myc gene,
and myc rearrangements were detected in 14 patients. The
median age was 41 (range 26—70) years, and 97% of
the patients were male. Ten (30.3%) had a history of AIDS.
The median CD4 + lymphocyte count and HIV viral load at
diagnosis of AIDS-BL were 205/mm’ (range 3—488/mm?)
and 13 700 copies/ml (range 0—12 000 000 copies/ml), re-
spectively. Twenty-nine (87.9%) patients were diagnosed in
the advanced stage (11I/1V), with BM involvement in 17
(51.5%) patients and CNS infiltration in seven (21.2%)
patients. Ten (30.3%) were treated with cART at diagnosis, and
their median CD4 + lymphocyte count and HIV viral load at
diagnosis of AIDS-BL were 316/mm* (range 3—-488/mm°) and
100 copies/ml (range 0—15,000 copies/ml), respectively. Viral
load values were not available in two cases. Finally, cART was
administered to 90.9% of the patients. For chemotherapy, six
(18.2%) patients were treated with CODOX-M/IVAC, 23
(69.7%) patients were treated with hyper-CVAD/MA, two
(6.1%) patients were treated with EPOCH and two (6.1%)
patients were treated with CHOP.

PATiENT OUTCOMES

Response at the end of treatment among 32 assessable patients
was as follows: ORR, 26 (78.8%) patients; CR, 24 (72.7%)
patients; PR, two (6.1%) patients; SD, one (3.0%) patient and
PD, five (15.2%) patients. The overall median follow-up
period was 20.0 months (range 0.5—92.7 months). Figure 1
shows the Kaplan—Meier curves for PFS and OS in all
patients. The estimated 2-year PFS and OS rates were 59.7
and 68.1%, respectively. At the time of analysis, 10 of 33
patients (30.3%) died, and nine (27.3%) experienced recur-
rence. There was one treatment-related death.

ImPACT OF RITUXIMAB AND CHEMOTHERAPY REGIMENS

Twenty (60.6%) patients were treated with rituximab-
containing regimens (rituximab group) and 13 (39.4%)
patients were not (non-rituximab group). Of the 20 patients of
the rituximab group, none were treated with CODOX-M/
IVAC. Fifteen (75.0%) patients in the rituximab group and
nine (69.2%) patients in the non-rituximab group achieved
CR. The median follow-up in the rituximab group was 17.6
months (range 0.5—73.3 months) and that in the non-
rituximab group was 34.1 months (range 1.3—92.7 months).
The estimated 2-year PFS rates were 53.3% in the rituximab
group and 69.2% in the non-rituximab group; the estimated
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Table 1. Patient characteristics
n Percentage
Median age, years (range) 41 (26-70)
<30 3 91
31-40 12 36.4
41-50 10 303
51-60 6 18.2
>6l 2 6.1
Male sex 32 97.0
ECOG performance status
0-1 11 333
>2 22 66.7
Previous AIDS before AIDS-BL 10 30.3
Prior cART before AIDS-BL 10 30.3
Opportunistic disease at diagnosis 17 51.5
of AIDS-BL
CD4 + lymphocyte count at diagnosis
of AIDS-BL (/mm’)
<50 2 6.1
50—-100 3 9.1
100-200 10 303
>200 18 54.5

Median HIV viral load, copies/ml (range) 13 700 (0—12 000 000)
Ann Arbor stage
I-11 4 12.1

I 2 6.1

v 27 81.8
Bone marrow involvement 17 51.5
CNS infiltration 7 21.2
Extranodal disease 30 90.9
Serum LDH > upper limit of normal 27 81.8
Chemotherapy regimen

CODOX-M/IVAC 6 18.2

Hyper-CVAD/MA 23 69.7

EPOCH 2 6.1

CHOP 2 6.1
Rituximab

Yes 20 60.6

No 13 394

n, number of patients; ECOG, Eastern Cooperative Oncology Group; AIDS,
acquired immunodeficiency syndrome; AIDS-BL. AIDS-related Burkitt
lymphoma; cART, combination antiretroviral therapy; HIV, human
immunodeficiency virus; CNS, central nervous system; LDH, lactate
dehydrogenase; CODOX-M/IVAC, cyclophosphamide, vincristine,
doxorubicin, dexamethasone, etoposide, ifosfamide and cytarabine;
hyper-CVAD/MA, cyclophosphamide, vincristine, doxorubicin,
dexamethasone, methotrexate and cytarabine; EPOCH, etoposide, vincristine,
doxorubicin, cyclophosphamide and prednisone; CHOP, cyclophosphamide,
doxorubicin, vincristine and prednisone
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Figure 1. Kaplan—Meier curve of progression-free survival (PFS) (A) and overall survival (OS) (B) in patients with acquired immunodeficiency

syndrome-Burkitt lymphoma.

>

100
90

80 Non-rituximab group

50 -
Rituximab group
40

30 Log-rank P=0.44
20

Progression-free survival (%)

10

0 T T T T T T T T

0 12 24 36 48 60 72 84 96

Months from treatment

B
100
90 u—ﬁ:]_L Non-rituximab group
80
= 70
g0l Y
3 60
g Rituximab grou
; g0 group
w
T 40
g Log-rank P=0.49
o 30
20
10
0 T T T T T T T T
0 12 24 36 48 60 72 84 96

Months from treatment

Figure 2. Kaplan—Meier curve of PFS (A) and OS (B) in patients with acquired immunodeficiency syndrome-Burkitt lymphoma treated by rituximab -containing
chemotherapy (rituximab group: gray line) and by chemotherapy alone (non-rituximab group: black line).

2-year OS rates were 62.6 and 76.9%, respectively. There was
no significant difference in PFS and OS between chemother-
apy regimens with rituximab and without rituximab (P = 0.44
and P = (.49, respectively) (Fig. 2).

Six (18.2%) patients received CODOX-M/IVAC and 22
(66.7%) patients received hyper-CVAD/MA. The patients re-
ceiving rituximab was none in the CODOX-M/IVAC group
and 18 (81.8%) in the hyper-CVAD/MA group. Age, PS, clin-
ical stage and LDH were similar among the CODOX-M/IVAC
and hyper-CVAD/MA groups. We also compared the PFS and
the OS between patients receiving CODOX-M/IVAC and
patients receiving hyper-CVAD/MA. The median follow-up
in patients receiving CODOX-M/IVAC was 21.9 months
(range 1.3—92.7 months) and that in patients receiving
hyper-CVAD/MA was 27.7 months (range 0.5—73.3 months).
The 2-year PFS rate was 66.7% for patients receiving
CODOX-M/IVAC, compared with 64.2% for patients receiv-
ing hyper-CVAD/MA (P = 0.35) (Fig. 3). The 2-year OS rate

was 66.7% for patients receiving CODOX-M/IVAC, com-
pared with 72.6% for patients receiving hyper-CVAD/MA
(P =0.72).

PrROGNOSTIC FACTORS FOR SURVIVAL IN PATIENTS WiTH AIDS-BL

Significant clinical variables that affected PFS or OS were
identified using univariate Cox regression analyses. Factors
predicting poor PFS in univariate analyses were CNS infiltra-
tion, extranodal disease (>2), IPI score (3—4) and CR
to chemotherapy (P =0.030, P =0.039, P=10.013 and
P = 0.023, respectively). There was no significant prognostic
factor for OS in univariate analyses.

The clinical outcomes were compared between MY C posi-
tive cases (n = 14) and negative cases (n = 6). There was no
significant difference in OS and PFS between the abnormal-
ities and non-abnormalities of MYC (P = 0.16 and P = 0.19,
respectively).
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Figure 3. Kaplan—Meier curve of PFS in patients with acquired immunodefi-
ciency syndrome-Burkitt lymphoma treated by hyper-CVAD/MA (gray line)
and by CODOX-M/IVAC (black line).

DISCUSSION

We retrospectively evaluated the clinical outcomes of patients
with AIDS-BL who received chemotherapy. We identified 33
patients who were treated at regional hospitals for HIV/AIDS
in Japan. The ORR and CR rates for all patients were 79 and
73%, respectively. The estimated 2-year PFS and OS rates of
all patients were 59.7 and 68.1%, respectively. Mead et al.
(23) conducted a clinical trial of highly intensive regimens for
non-HIV BL and AIDS-BL, and reported that the estimated
2-year PFS and OS rates of all patients were 60 and 63%, re-
spectively. Thus, favorable overall outcomes were shown for
patients with AIDS-BL in this study. There was no significant
difference in the OS and the PFS between chemotherapy regi-
mens with/without rituximab (P = 0.49 and P = 0.44, respect-
ively). In addition, there were no differences in the OS and the
PFS when comparing CODOX-M/IVAC and hyper-CVAD/MA
groups (P = 0.72 and P = 0.35, respectively).

The institution of cART has transformed HIV infection into
a chronic disease in developed countries and has decreased
the incidence of ADCs (26—28). cART consists of two
or three antiretroviral agents including reverse transcriptase
inhibitors (nucleoside/nucleotide, non-nucleoside), protease
inhibitors and integrase strand transfer inhibitor. The applica-
tion of cART and the cautious management of infections
(including prevention) have significantly improved the prog-
nosis of the HIV-infected population, mostly by reducing
opportunistic infections. However, the incidence of BL and
cervical cancer has not declined in this population (9, 26).
AIDS-BL tended to occur in patients with relatively higher
CD4 + lymphocyte counts when compared with other lymph-
omas (3, 5—10). Chronic antigenic stimulation of B-cell by
chronic HIV viremia may be the pathogenetic mechanism of
AIDS-BL, and patients with chronic HIV viremia have a
higher incidence of ARL than those with undetectable viral
loads (28, 29). In the present study, 10 (30.3%) patients had
been treated with cART at the time of AIDS-BL diagnosis,
and the viral loads of these patients tended to be low. Two
patients had undetectable viral loads. Therefore, even with the
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widespread use of cART, AIDS-BL remains an important
disease among ADCs.

BL is a rapidly proliferating tumor that develops over a
matter of days or weeks and that has a propensity for CNS in-
volvement. The prognosis of patients with AIDS-BL is very
poor. Lim et al. (11) reported that the addition of cART to
CHOP-based chemotherapy resulted in a significant improve-
ment in the outcome of AIDS-related DLBCL, whereas the
survival of patients with AIDS-BL remained poor. Similarly,
in a Phase II study, the survival of patients with AIDS-BL was
significantly worse when compared with patients of AIDS
non-BL who were treated with rituximab plus CDE (cyclo-
phosphamide, doxorubicin and etoposide) (30). The reason
for these poor outcomes was likely related to the fact that
patients received only reduced-dose chemotherapy regimens
(13, 14). Wang et al. (31) compared HIV-infected BL patients
and non-HIV-infected BL patients treated with CODOX-M/
IVAC or less intensive regimens, and reported that the 2-year
event-free survival was significantly better in patients treated
with CODOX-M/IVAC than in those receiving less intensive
chemotherapy. In two retrospective studies, toxicity and out-
comes experienced by patients with AIDS-BL were similar to
those of patients with non-HIV BL in response to CODOX-M/
IVAC or hyper-CVAD/MA (24, 31). Another prospective
study clarified that patients with AIDS-BL treated with inten-
sive immunochemotherapy had a higher incidence of severe
mucositis and infections than patients with non-HIV-infected
BL; however, the survival was similar when comparing those
two groups (32). Therefore, in the cART era, more intensive
regimens should be considered for patients with AIDS-BL in
a manner similar to treatment offered to patients with
non-HIV BL. EPOCH would be another promising regimen
for ARLs including BL and be less intensive than
CODOX-M/IVAC and hyper-CVAD/MA (25, 33). It might be
considered a good alternative for frail patients.

Standard chemotherapy regimen for AIDS-BL patients
remains controversial. Our study showed that the type of chemo-
therapy regimen had no significantly different impact on out-
comes when comparing CODOX-M/IVAC vs. hyper-CVAD/
MA (2-year PFS, 66.7 and 64.2%, respectively; P = 0.35, and
2-year OS, 66.7 and 72.6%, respectively; P = 0.72). This result
suggests that intensive chemotherapy regimens might provide to
favorable outcomes to patients with AIDS-BL.

One important question is whether patients with AIDS-BL
should be treated with rituximab. The B-cell lineage restricted
marker, CD20 is strongly expressed in BL. /n vitro, rituximab
has a proven anti-BL effect (34). One randomized clinical trial
of ARL treated with rituximab reported that the addition of
rituximab to CHOP was associated with a significantly higher
risk of treatment-related death when compared with the use of
CHOP alone. This was due to an increase in infection-related
deaths in patients receiving rituximab plus chemotherapy, espe-
cially in patients with CD4 + lymphocyte counts <50/mm’>
(35). Another study showed that the addition of rituximab
increased the risk of infections (36). No randomized trial exam-
ining the role of rituximab has been performed in patients with
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AIDS-BL. In the present study, rituximab-containing chemo-
therapy was not superior to chemotherapy without rituximab.
The reasons for these results were not apparent, but the
rituximab-containing highly intensive chemotherapy might
contain some defects in treating AIDS-BL patients.

In conclusion, this study demonstrated favorable overall
outcomes for patients with AIDS-BL in the cART era. Highly
intensive chemotherapy regimens would bring high remission
rates and prolonged OS. The addition of rituximab to highly
intensive chemotherapy has not shown to be beneficial for
patients with AIDS-BL. These data warrant the design of a
prospective trial to optimize the treatment for patients with
AIDS-BL.
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Abstract

Clinical status analysis of tuberculosis in patients infected with
human immunodeficiency virus

Daisuke Kasai, Kazuyuki Hirota, Motoko Tkuma, Yoshihiko Ogawa,
Keishiro Yajima, Dai Watanabe, Yasuharu Nishida,
Tomoko Uehira and Takuma Shirasaka
Department of Infectious Disease, National Hospital Organization Osaka National Hospital

Tuberculosis is a serious complication in patients infected with human immunodeficiency virus (HIV). To
clarify the clinical features, a retrospective observational study was conducted from 1997 to 2013 at the Osaka
National Hospital, using a cohort of HIV-infected patients diagnosed with tuberculosis. Forty-one patients were
evaluated in this study; 40 patients were men, and one was a woman. The mean age was 44.6 years, and 34 pa-
tients were not taking antiretroviral therapy at the time of tuberculosis onset. Pulmonary tuberculosis was diag-
nosed in 18 patients, and 23 were diagnosed with extrapulmonary tuberculosis or extrapulmonary tuberculosis
complicated with pulmonary tuberculosis. An interferon-gamma release assay was performed by using samples
from 19 patients that revealed the following: 18 patients had positive test results, and 1 had an indeterminate re-
sult. Two patients experienced permanent damage. Our analysis revealed that the clinical features of tuberculo-
sis in HIV-infected patients are sometimes different from those of tuberculosis in non-HI[V-infected patients.
Proper diagnosis and treatment are important for HIV-infected patients diagnosed with tuberculosis.
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Subjective adverse reactions to metronidazole were analyzed in 111 patients with amebiasis. Metronidazole was
administered to 36 patients at a daily dose of 2250 mg and 75 patients at daily doses lower than 2250 mg. The
reactions reported included nausea without vomiting in 11 (9.9%) patients, nausea with vomiting in 2 (1.8%),
dysgeusia in 2 (1.8%), diarrhea in 1 (0.9%), headache in 1 (0.9%), numbness in 1 (0.9%), dizziness in 1 (0.9%),
urticaria in 1 (0.9%), exanthema in 1 (0.9%), and discomfort in 1 (0.9%). Nausea was reported by 28% (10/36)
of the patients receiving metronidazole at a daily dose of 2250 mg and 4% (3/75) of the patients receiving
lower daily doses. The duration of the metronidazole administration in days was not associated with the appear-
Metronidazole ance of nausea. No life-threatening adverse reactions were identified, and good clinical therapeutic effects were
Adverse reaction observed in 96% (107/111) of the patients. While metronidazole appears to be a safe anti-protozoal agent for pa-
Nausea tients with amebiasis, our results indicate that a daily metronidazole dose of 2250 mg is excessive for amebiasis,

Keywords:
Amebiasis

as it often induces nausea.

© 2014 Elsevier Ireland Ltd. All rights reserved.

Metronidazole is used widely around the world for the treatment of
amebiasis due to Entamoeba histolytica, with good clinical effects. This
antiprotozoal agent is now covered for some conditions under Japan's
national health insurance system, but there have been no earlier inves-
tigations of adverse reactions to metronidazole in patients with amebi-
asis in Japan. We investigated subjective adverse reactions and the
clinical therapeutic effect of metronidazole against amebiasis due to
E. histolytica in patients treated with metronidazole at several institu-
tions throughout Japan between April 1, 2007 and June 30, 2011. To
collect the data, we sent questionnaires to physicians in charge at the
following institutions: Department of Infectious Diseases, Tokyo Metro-
politan Bokutoh General Hospital (Tokyo); Department of Infectious
Diseases, Tokyo Metropolitan Cancer and Infectious Diseases Center
Komagome Hospital (Tokyo); Department of Disease Control and Pre-
vention Center, National Center for Global Health and Medicine

* Corresponding author at: Department of Infectious Diseases, Tokyo Metropolitan
Bokutoh General Hospital, 4-23-15 Kohtohbashi, Sumida City, Tokyo 130-8575, Japan.
Tel.: +813 3633 6151; fax: +813 3633 6173.

E-mail address: infection@bokutoh-hp.metro.tokyo.jp (K. Ohnishi).

http://dx.doi.org/10.1016/j.parint.2014.05.006
1383-5769/© 2014 Elsevier Ireland Ltd. All rights reserved.

(Tokyo); Department of Laboratory Medicine and Molecular Genetics
of Coagulation Disorders, Tokyo Medical University Hospital (Tokyo);
Department of Infectious Diseases, Tokyo Health Medical Treatments
Corporation Ebara Hospital (Tokyo); Department of Infectious Diseases,
Yokohama Municipal Citizen's Hospital (Yokohama); and Department
of Infectious Diseases, National Hospital Organization Osaka National
Hospital (Osaka). We were unable to collect adequate laboratory data
in this study, as no uniform method or interval was applied to the
blood tests performed at the different institutions.

Amebic colitis was diagnosed when the trophozoites of E. histolytica
were identified in stool or biopsied specimens of colon mucosa, or when
elevated serum antibodies against E. histolytica were detected in pa-
tients with diarrhea, Amebic liver abscess was diagnosed when elevated
serum antibodies against E. histolytica were detected or E. histolytica was
found in the aspirated liver abscess fluid of patients with CT- or ultra-
sound-confirmed liver abscesses. All undesirable symptoms found
from the start of the metronidazole administration to 1 week after the
end of the metronidazole administration were regarded as adverse re-
actions to the metronidazole unless the physicians in charge expressly
deemed them to be unrelated to the agent, The treatment was regarded
to be of good clinical efficacy when symptoms and physical signs
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deemed by the physicians to be causally linked to amebiasis disap-
peared in the course of metronidazole administration.

In total, 113 Japanese patients with amebiasis were treated with
metronidazole, and adverse reactions were analyzed in 111 patients.
One patient was excluded for failing to visit the hospital for treat-
ment and another was excluded for choosing to halt the metronida-
zole treatment. The 111 patients analyzed were 104 males and 7 females,
ranging in age and body weight from 24 to 78 years old (n = 111,
mean + S.D. = 45.0 4+ 12,8 years old) and 43 to 88 kg (n = 73,
mean + S.D. = 62.1 4 9.7 kg), respectively. The types of amebiasis
were as follows: colitis 67 (male = 62, female = 5), liver abscess 28
{male = 26, female = 2), and colitis with liver abscess 16 (male =
16, female = 0). HIV co-infection was present in 66 patients, absent
in 41, and of unknown status in 4. The 111 patients accounted for 137
cases of metronidazole administration. Seventeen patients received
from 2 to 5 courses of the metronidazole. The case receiving the
highest daily dose of metronidazole was enrolled among the 17 pa-
tients receiving several courses, and the case receiving metronida-
zole for the longest duration (in days) was enrolled among the
cases with the same daily administration doses, The daily doses of
metronidazole were left unchanged throughout the treatment course
in 99 patients and changed in the other 12 patients. Table 1 shows the
daily doses and duration of metronidazole treatment. Twenty-eight
percent (19/67) of the colitis patients received daily metronidazole
at a dose of 2250 mg and 72% (48/67) received doses lower than
2250 mg, Twenty-nine percent (8/28) of the liver abscess patients
received daily metronidazole at a dose of 2250 mig and 71% (20/28) re-
ceived lower doses. Fifty-six percent (9/16) of the patients with colitis
with liver abscess received daily metronidazole at a dose of 2250 mg
and 44% (7/16) received lower doses.

Table 1
Dose and duration of metronidazole.

Nausea without vomiting was reported in 11 (9.9%) patients, nausea
with vomiting in 2 (1.8%), dysgeusia in 2 (1.8%), diarrhea in 1 (0.9%),
headache in 1 (0.9%), numbness in 1 (0.8%), dizziness in 1 (0.9%), urti-
caria in 1 (0.9%), exanthema in 1 (0.9%), and discomfort in 1 (0.9%).
Nausea was reported by 28% (10/36) of the patients receiving metroni-
dazole at the daily dose of 2250 mg versus only 4% (3/75) of the patients
receiving lower daily doses. Significant difference was found in the
incidence of nausea between patients treated with the daily dose of
2250 mg and those treated with lower daily doses (Chi-square test,
p <0.001). Among the patients treated with the daily dose of
2250 mg, body weight of those who complained of nausea was
45-75 kg (n = 8, m + S.D. = 61.8 &= 11.0), and those with no com-
plaints of nausea was 43-78 kg (n = 25, m + S.D. = 62.8 4- 9.3),
and no significant difference was found in the body weight be-
tween the 2 groups (Student's f-test, p = 0.792). Four patients
treated with 2250 mg of metronidazole daily complained of nausea
at the 2nd day of the treatment, 2 patients complained of nausea at
the 3rd day of the treatment, 1 patient complained of nausea at
the 5th day, 2 patients complained of nausea at the 6th day, and
1 patient complained of nausea without clear memory of onset.
No significant correlation was observed in between the duration of
treatment and the incidence of nausea (linear regression analysis,
R? = 0.284, p = 0.355). Nausea was reported in 9.0% of the patients
with colitis (6/67), 14.3% of the patients with liver abscess (4/28), and
18.7% of the patients with colitis with liver abscess (3/16), but the differ-
ences in the incidence of nausea among these 3 groups were not signif-
icant (Chi-square test, p = 0.487). Few patients complained of other
subjective adverse reactions, and all of those who did were treated
with daily doses of 1500 mg or more. No serious subjective adverse re-
actions were observed in our study, Table 2 shows the daily doses of

{A) Daily doses and duration of metronidazole administration in 99 patients with amebiasis (daily doses unchanged during the treatment course).

Duration {in days) Daily doses (mg/day)
<750 750 1000 1500 2000 2250 2250<

~<5 0 0 0 0 0 0 0
5 0 [} 0 0 [¢] 0 0
6 0 0 0 0 ¢ 1 0
7 [ 8 1 3 0 3 0
8 0 0 0 1 0 4] [4]
9 ] 0 0 1 0 1 [4]
10 0 1 14 25 2 18 Q
11 o] 0 0 1 0 1 [4]
12 4] 0 0 1 o] 1 Q
13 0 0 1 1 0 v} 0
14 4] 0 0 4 2 3 0
15 0 0 0 0 0 2 0
15<~ 4] 0 0 2 ¢] 1 ¢}
Total [ 9 1 338 4 31 0

6
(B) Initial and altered doses of metronidazole in 12 patients with amebiasis (daily doses changed during the treatment course)

Initial doses (days) — following doses (days)

No. of patients

500 mg (2 days) — 1500 mg (10 days)
750 mg (1 day) — 1500 mg (5 days)

750 mg (5 days) — 1500 mg {18 days)
1000 mg (1 day) — 1500 mg (9 days)
1000 mg (3 days) — 1500 mg (9 days)
1000 mg (13 days) — 1500 mg (12 days)
1500 mg (3 days) — 1000 mg(5 days)
1500 mg(6 days) — 2250 mg(5 days) — 1500 mg(2 days)
2250 mg (2 days) - 1500 mg (5 days)
2250 mg (2 days) — 1500 mg (13 days)
2250 mg (4 days) — 1000 mg (11 days)
2250 mg {5 days) — 1500 mg (5 days)

2 Daily doses were decreased in the course of administration because of nausea.
b Metronidazole administration was interrupted because of nausea.
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Table 2
Number of amebiasis patients with symptomatic adverse reactions to metronidazole and
the daily doses they received.

Dose of metronidazole (mg/day)
<1000 1000 1500 2000 2250

Nausea without vomiting 1 1 9
Nausea and vomiting 1 1
Dysgeusia 1 1

Diarrhea 1

Headache 1
Numbness 1
Dizziness 1

Urticaria 1

Exanthem 1

Discomfort 1

Total 0 1 8 1 12

metronidazole and the number of patients with adverse subjective reac-
tions. The metronidazole administration was stopped because of nausea
in 1 patient and reduced in dosage because of nausea in 4 patients (from
an initial daily dose of 2250 mg in 3 patients and an initial daily dose of
1500 mg in 1 patient). The metronidazole administration was continued
without dosage reductions in the other patients suffering from symp-
tomatic adverse reactions.

Of the patients who complained of nausea, 10 were co-infected with
HIV and 3 were not. Differences in proportions were analyzed using the
Chi-square test, and no significant difference in the incidence of nausea
was found between the patients with and without HIV co-infection
(p = 0.228). Many amebiasis patients in Japan are co-infected with
HIV [1]. About 60% of the amebiasis patients analyzed in this investigation
had the HIV co-infection, but no significant difference in the incidence of
nausea was found between them and the patients negative for HIV. Qur
results show that co-infection with HIV does not increase the incidence
of nausea as an adverse reaction to metronidazole.

The clinical effect was good in 96% (107/111) of the patients,
poor in 2% (2/111), and unknown in 2% (2/111). The daily doses of
metronidazole in the 2 patients with poor clinical results were
1000 mg and 1500 mg, respectively.

Nausea, vomiting, anorexia, diarrhea, abdominal discomfort, un-
pleasant metallic taste or aftertaste, disulfiram-like intolerance reac-
tions to alcohol, paresthesia, incoordination, dizziness, vertigo, ataxia,
confusion, irritability, and convulsion have all been reported as symp-
tomatic adverse reactions to metronidazole [2-4]. The most common
subjective adverse reaction in our study was nausea. Only a small num-
ber of the patients in our investigation reported adverse reactions other
than nausea, and all of those who did receive metronidazole at daily
doses of 1500 mg or more. Yet as far as we can ascertain, there have
been few earlier reports on the incidence of nausea in relation to the
daily doses of metronidazole in amebiasis patients. According to one
report from India, nausea developed in 64% patients with amebic liver
abscess receiving a daily metronidazole dose of 2400 mg for 10 days
[5]. According to other reports from England, 30% and 41% of patients
with non dysenteric intestinal amebiasis due to E. histolytica or

E. hartomanni infection experienced nausea when receiving 10-day
and 5-day courses of metronidazole at a dose of 2400 mg/day, respec-,
tively, and another 5.6% of experienced nausea when receiving a
10-day course of metronidazole at a dose of 1200 mg/day [6]. In another
report from Colombia, nausea or vomiting developed in 10.2% of symp-
tomatic intestinal amebiasis patients receiving a daily metronidazole
dose of 1000 mg for 10 days [7]. Nausea predominantly appeared in pa-
tients treated with daily metronidazole doses of 2250 mg in our study,
but the duration of the metronidazole treatment (in days) was not relat-
ed to the incidence of nausea, We investigated adverse reactions to met-
ronidazole in Japanese patients in our study, and our results and the
results from the abovementioned studies clearly demonstrated that
daily metronidazole doses as high as 2250 mg and 2400 mg are likely
to induce nausea in patients with amebiasis, regardless of their national-
ity. Our results also indicate that good clinical results and a low inci-
dence of nausea can be attained when patients are given daily doses
lower than 2250 mg (e.g., 1000 mg or 1500 mg). An oral or intravenous
dose of 750 mg metronidazole 3 times daily for 10 days has been widely
used against amebiasis and is recommended in famous textbooks {8,9].
However, our results indicate that a daily metronidazole dose of
2250 mg is too much from the point of adverse reaction like nausea.
We propose here that a daily metronidazole dose of 2250 mg is exces-
sive for amebiasis treatment and a daily dose of 1000-1500 mg is rec-
ommended to avoid adverse reaction,

Some physicians may think that a daily metronidazole dose of
2250 mg should be continued in combination with stomach medicines
or antiemetics when an amebiasis patient receiving the agent complains
of nausea. We do not concur with this strategy, as good clinical thera-
peutic results are obtained by metronidazole administered at daily
doses lower than 2250 mg. We think that patients should receive metro-
nidazole at the minimal effective doses and that the co-administration of
other drugs should be reduced to avoid adverse reactions.
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Abstract

Background The present study aimed to evaluate etiol-
ogy-based differences in the risk of waiting list mortality,
and to compare the current Japanese transplant allocation
system with the Child-Turcotte-Pugh (CTP) and the
Model for End-Stage Liver Disease (MELD) scoring sys-
tems with regard to the risk of waiting list mortality in
patients with primary biliary cirrhosis (PBC).

Methods Using data derived from all adult candidates for
deceased donor liver transplantation in Japan from 1997 to
2011, we assessed factors associated with waiting list
mortality by the Cox proportional hazards model. The
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waiting list mortality risk of PBC patients was further
estimated with adjustment for each scoring system.
Results  Of the 1056 patients meeting the inclusion cri-
teria, 743 were not on the list at the end of study period;
waiting list mortality was 58.1 % in this group. In multi-
variate analysis, increasing age and PBC were significantly
associated with an increased risk of waiting list mortality.
In comparison with patients with hepatitis C virus (HCV)
infection, PBC patients were at 79 % increased risk and
had a shorter median survival time by approximately
8 months. The relative hazard of PBC patients was statis-
tically significant with adjustment for CTP score and
medical point score, which was the priority for ranking
candidates in the Japanese allocation system. However, it
lost significance with adjustment for MELD score. Strati-
fication by MELD score indicated a comparable waiting
list survival time between patients with PBC and HCV.
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Conclusions PBC patients are at high risk of waiting list
mortality in the current allocation system. MELD-based
allocation could reduce this risk.

Keywords: Child-Turcotte-Pugh -
Liver transplantation - Model for End-Stage Liver Disease

Introduction

Liver transplantation is the only curative treatment option
with excellent long-term results in patients with end-stage
liver diseases. At present, the number of patients waiting to
undergo liver transplantation is increasing in Japan, as well
as in both Europe and the United States. However, many
patients are dying on the waiting list because of the donor
organ shortage. For example, recent waiting list mortality
was reported as being 22.8 % in the United States [1].
Management of liver transplant waiting lists is aimed at
minimizing waiting list deaths by prioritization of those
with a higher mortality risk, and by ensuring allocation of
available organs to these patients. Therefore, prioritization
and allocation decisions require the accurate prediction of
the survival probability of patients.

The indications for liver transplantation include a wide
variety of liver diseases, including viral hepatitis, autoim-
mune hepatitis, cholestatic disease, metabolic disorders,
and hepatic neoplasms. Because each type of liver disease
has disease-specific therapeutic options and associated risk
of complications, liver disease etiology can influence the
patient’s natural disease course and risk of death. More-
over, disease-specific clinical tools are widely used to
determine prognosis in patients with primary biliary cir-
rhosis (PBC) [2, 3] and primary sclerosing cholangitis [4].
However, it is uncertain whether patients waiting for liver
transplantation have a disease-specific risk for waiting list
mortality, and whether the ability of the currently used
allocation system to assess the urgency of transplantation
could be generalized to every patient with heterogeneous
etiology.

By consensus, a disease severity index used to allocate
liver donor organs should be able to predict the probability
of death in patients with end-stage liver diseases of heter-
ogeneous etiology. In the United States, where a large
number of patients are registered for liver transplantation,
the Child-Turcotte—Pugh (CTP) score [5] was initially
applied to assess the severity of liver disease in the United
Network for Organ Sharing (UNOS) allocation algorithms,
because of its simplicity and recognized ability to assess
prognosis in patients with heterogeneous chronic liver
disease. Subsequently, a number of studies have demon-
strated the accuracy of the Model of End-Stage Liver
Disease (MELD) score [6] in predicting short-term

@ Springer

mortality risk in patients with end-stage liver disease [7-9].
Since February 2002, the MELD score has therefore been
used as a UNOS criterion for allocating organs to patients
waiting for liver transplantation [10].

On the other hand, in the countries with a small number
of registrations for liver transplantation, a system of pri-
oritization based on a detailed clinical review, which
includes CTP score, MELD score, and other disease-spe-
cific prognostic scores, as well as patients’ demographics,
laboratory data, and disease histories, by a small number of
expert clinicians is likely to be used to judge disease
severity and potential mortality accurately. This clinical
judgment-based prioritization of patients awaiting liver
transplantation was initiated in October 1997 in Japan and,
at present, little information is available concerning the
prognostic ability of this allocation system.

The aims of the present retrospective study were: (1) to
clarify the disease-specific risk for waiting list mortality in
patients waiting for liver transplantation; and (2) to com-
pare the current system of waiting list prioritization and
organ allocation in Japan with the MELD and CTP scoring
systems with regard to the risk in PBC patients, who have
the highest risk of waiting list mortality.

Patients and methods
Patients and liver allocation policy in Japan

This was a nationwide retrospective cohort study. We used
the Japan Organ Transplant Network (JOT)/the Assessment
Committee of Indication for Transplantation database to
identify all patients listed for deceased donor liver trans-
plantation in Japan between October 15, 1997 and August
31, 2011. We excluded patients who were less than
18 years of age because they had a spectrum of primary
diagnoses substantially different from those of patients
older than 18 years. We also excluded patients listed for
retransplantation to ensure that all observations represented
unique individuals. Finally, we excluded patients who were
diagnosed with acute liver failure because these patients
rarely have chronic liver disease and are assigned the
highest priority.

For JOT registration, the demographic, clinical, and
laboratory data including CTP score, MELD score, or
disease-specific prognostic score of all candidates are
reviewed, and each candidate is assigned a clinical priority
by the Assessment Committee of Indication for Trans-
plantation (four physicians, five surgeons, and one pedia-
trician). The priority of candidates is represented by a
medical point system, in which points are awarded
according to estimated survival: 9 points for estimated
survival <30 days, 6 points for <180 days, 3 points for
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<360 days, and | point for >360 days. In patients with
hepatocellular carcinoma, the points were determined only
by the degree of hepatic decompensation. Additional points
are awarded according to ABO blood group compatibility:
1.5 points for an identical blood group and I point for a
compatible blood group. Patients with higher total points
have a higher priority for donor liver allocation. For
patients with identical points, waiting time is a liver allo-
cation measure.

Age of the patient, blood type, etiology of liver disease,
and medical point at listing were available for all the patients.
Detailed demographic, clinical, laboratory data, including
CTP score and MELD score at the time of listing, were
available only in patients registered since June 22, 2006. The
CTP score uses two clinical variables (ascites and encepha-
lopathy), and three laboratory parameters (serum bilirubin
and albumin levels and prothrombin time). Each variable is
assigned a score from 1 to 3, with the aggregate score rep-
resenting the CTP score [5]. Although the original CTP score
used different criteria for total bilirubin level between
patients with cholestatic disease and those with other etiol-
ogies, the criteria for the CTP score in the current Japanese
allocation system did not change according to the etiology of
liver disease. The MELD score was calculated using the most
recent version of the formula documented on the UNOS
website [11]: 9.57 x loge(creatinine mg/dL) + 3.78 x
log.(bilirubin mg/dL) + 11.2 x log.(international normal-
ized ratio [INR]) + 6.43, rounded to the nearest integer.
Liver disease etiology was not incorporated in this version of
the formula. Laboratory values less than 1.0 were set to 1.0
and the maximum serum creatinine was set to 4.0 mg/dL.
The serum creatinine was set to 4.0 mg/dL if the patients had
received dialysis at least twice within the week prior to the
serum creatinine test. The MELD score was not capped at a
score of 40. In PBC patients, the spontaneous survival pre-
dicted by the updated Mayo model was calculated as
described previously [3].

Outcome

The patients’ follow-up ended on 30 September 2011. The
primary endpoint “waiting list mortality” or “waiting list
death” was a combination of death and removal from the
waiting list because the patient became too sick for trans-
plantation or was otherwise medically unsuitable. We
considered patients who were removed from the transplant
list on account of clinical deterioration to be equivalent to
patients who died, because these chronic liver diseases are
almost uniformly fatal in the short term without trans-
plantation. All other outcomes were censored, with the
most common censoring events being transplantation or list
removal due to an improvement in the patient’s condition
resulting in the patient no longer requiring transplantation.

Statistical analysis

Cox proportional hazards ratios (HRs) with 95 % confi-
dence intervals (CI) for waiting list mortality were esti-
mated with univariate models using age, gender, blood
type, etiology of liver disease, as well as multivariate
models using age and etiology of liver disease. To compare
patients’ characteristics between chronic hepatitis C virus
(HCV) infection and PBC, we used the Mann-Whitney
U test for numerical variables or the chi-square test for
categorical variables. The HRs with 95 % CI for waiting
list mortality of PBC patients were adjusted for each dis-
ease severity index, such as medical point, CTP score, and
MELD score by bivariate Cox proportional hazards mod-
els. The rates of survival were estimated by the Kaplan—
Meier method, and compared by log-rank test. All analyses
were conducted using IBM SPSS version 19 (IBM SPSS,
Chicago, IL, USA). A P value below 0.05 was considered
to be statistically significant.

Results
Patient characteristics and outcome

A total of 1,407 patients were listed for deceased donor
liver transplantation through the JOT registry during the
study period. Of these patients, 1,295 (92.0 %) were aged
>18 years. The etiology of liver disease in these subjects is
shown in Table 1. The most prevalent diagnoses in patients
>18 years were HCV infection (254 of 1,295, 19.6 %),
hepatitis B virus infection (157 of 1,295, 12.1 %), and PBC
(156 of 1,295, 12.0 %), and these accounted for 43.7 % of
all patients >18 years. Of 1,295 patients, 239 were
excluded from the study: 142 for acute liver failure and 97
for repeat liver transplant. Thus, a total of 1,056 patients
formed the study cohort. In the study cohort, 64 % of
patients were men and the median age of all patients was
51 years (range, 18-69 years). At listing, 78 patients were
registered at medical point 1, 297 at point 3, 682 at point 6,
and 29 at point 9. A flow diagram of the patient outcomes
is shown in Fig. 1. At the end of study period, 313 patients
were still listed and 743 had been removed from the list,
with 267 removed for liver transplantation, 378 for death,
and 98 for other reasons, including 54 who were too sick,
11 for improvement in their condition, and 33 for an
unknown reason. Of the 267 patients who received liver
transplantation, only 81 cases were able to receive
deceased donation in Japan, and this accounted for 10.9 %
of all patients removed from the list. Waiting list mortality,
a combination of death and becoming too sick for trans-
plantation, accounted for 58.1 % of all the patients
removed from the list.

@ Springer

-153-



J Gastroenterol

Factors associated with waiting list mortality

In univariate analysis, age, biliary atresia, PBC, hepato-
cellular carcinoma, metabolic diseases, polycystic diseases,

Table 1 Etiology of liver disease

Total =18 years <18 years
(n = 1,407) (n=1295) (n=112)
Cholestatic discases 381 325 56
BA 93 48 46
PBC 156 156 0
PSC 105 99 6
Caroli discase 8 7 I
Others 18 15 3
Hepatocellular diseases 567 565 2
HCV 254 254 0
HBV 157 157 0
HCV and HBV 8 8 0
Alcoholic 48 48 0
AlH 22 22 0
NASH 25 25 0
Cryptogenic cirrhosis 53 51 2
HCC 76 76 0
Acute liver failure 163 142 21
Graft failure 121 97 24
Vascular disease 12 12 0
Metabolic disease 62 53 9
Polycystic disease 24 24 0
Others I 1 0

AIH awtoimmune hepatitis, BA biliary atresia, HBV hepatitis B virus,
HCC hepatocellular carcinoma, HCV hepatitis C virus, NASH non-
alcoholic steatohepatitis, PBC primary biliary cirrhosis, PSC primary
sclerosing cholangitis

and vascular diseases showed statistically significant
association with waiting-list mortality. In multivariate
analysis, age (HR 1.04; 95 % CI 1.03-1.05, P < 0.001),
PBC (HR 1.79; 95 % CI 1.34-2.39, P < 0.001), and
polycystic diseases (HR 0.27; 95 % CI 0.10-0.73,
P = 0.01) were independently associated with waiting list
mortality (Table 2). Hence, PBC patients had a 79 %
higher risk of waiting list mortality compared with HCV
patients with adjustment for age.

Waiting list mortality of PBC patients

The Kaplan—-Meier waiting list survival curves for all PBC
and HCV patients are shown in Fig. 2. The 1- and 2-year
survival probabilities in HCV patients were 63 and 49 %,
respectively (median 631 days, 95 % CI 355-907 days),
whereas those in PBC patients were 51 and 33 %, respec-
tively (median 392 days, 95 % CI 283-500 days); the dif-
ferences between them represented a statistically significant
difference (log-rank test, P < 0.001). Detailed demographic
and clinical characteristics were available in 189 of 254 HCV
patients and 81 of 156 PBC patients who were registered
after June 2006. A comparison of the characteristics of
patients with PBC and HCV is shown in Table 3. In com-
parison with HCV patients, PBC patients were younger and
predominantly female. Patients with PBC had significantly
higher platelet counts and serum bilirubin values, and lower
INR and serum creatinine values. Neither the CTP score nor
the medical point at listing was different between the groups.
Conversely, the MELD score at listing was significantly
higher in patients with PBC than in those with HCV. In
addition, the median of the updated Mayo risk score was 9.4
in the PBC patients, and this predicted 1- and 2-year spon-
taneous survival rates of 74 and 54 %, respectively.

Fig. 1 Flow diagram of patient
outcomes. DDLT deceased
donor liver transplantation,
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