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1. INTRODUCTION

While the most important requirement for
medical documentation seems to be the accuracy
of the information it carries, increasingly greater
priority has recently been placed on speeding
information exchange and hence translation in
the pharmaceutical industry. Currently, global
multicenter clinical studies are a common
approach to the development of new drugs; a
great many inquiries and responses are
exchanged every day between pharmaceutical
companies and the regulatory authorities.

In this situation, we recently found a new trend
for faster deliveries of medical translation in the
Japanese pharmaceutical industry [1,2]. A large
corpus consisting of 3.2 million English-Japanese
sentence pairs was provided by a group of eight
(currently nine) pharmaceutical companies for
Japan’s National Institute of Information and
Communications Technology (NICT) and
optimized to a machine translation (MT) system
at NICT’s TexTra® machine translation site [3].

2. OBJECTIVE
This study was conducted to determine the
potential utility of the adaptive MT system under
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development by comparing its outputs with those
from a non-adaptive system, as well as human
translations, hopefully providing insights that
may help discuss the theme “What is translation?
What should it be?” in Theme Session 5 at the
NLP 2020 Annual Meeting of the Association for
Natural Language Processing.

3. MATEREALS AND METHODS

A number of English sentences were selected
from the U.S. National Library of Medicine Drug
Information Portal [4] and Japan’s RIKEN
research news archives [5]. Each was translated
into Japanese using two MT systems: the general
and pharma-adaptive engines on the TexTra®
platform.

The resulting outputs were simply compared in
terms of information accuracy (deletions,
additions, repeats), terminology (word choices,
spellings), and fluency as rated by the present
author who is a long-experienced medical
translator.

4. RESULTS

All the MT outputs shown below are powered by
NICT.
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Table 1 MT output comparison 1

Original* IMFINZI can cause immune-mediated pneumonitis, defined as requiring use of corticosteroids. Fatal cases have been

reported.

Gereral MT IMFINZI 1X, 2V F 22T a4 ROMEHAALEL ERSN D REMEEHEZ3 X RoT 2L i3d 5, RN
EINTND,

g | IMFINZ S Ol 251 5 2 = T HBEMEAS D ) | 2t = AT 3 AT 0 KOMBEREE TS b0
LEFRIND, FELHARHE SN TND,

tuman pewe | MPINZIGE, 20T 227 0 ROMEBE L 35 Gl MENRIRA & 51 & e 23 k2 D Y, SECHIA
HEINTHWD,

*Drug Label Information for IMFINZI, U.S. National Library of Medicine Drug Information Portal.
**Post-edited translation by the author.
Table 2 MT output comparison 2

In clinical studies enrolling 1889 patients with various cancers who received IMFINZI, pneumonitis occurred in 5% of

Original* patients, including Grade 3 (0.8%), Grade 4 (< 0.1%), and Grade 5 (0.3%) immune-mediated pneumonitis.
General MT IMFINZI % $¢ 5- - bk x 7o fa B8 1889 A\ & Bk L - BRARRBR Tlk, 7 L — K 3(0.8%). 7 L — K 4(<0.1%), 7
L — K 5(0.3%) D5 N TEETZE % ST 5% B ISk S 54E LT,
oharma MT IMFINZI D ¥ 5-% 5 1) 7= bk # 7o B8 1889 fil & xt 5 & U 7= e RABR Tl B O 5% il A I L, Z DR
1E27 L— K 3(0.8%),7 L — K 4(<0.1%)F L U7 L — F 5(0.3%) D 5esE M fEPEilg L T - 7=,
Human PE IMFINZI O 2 5-% 5% 1 7= ¥k % 700 5838 1889 (5l & %t 5 & U - BRFABR Tid, 5% O BE Il N RHBHE L, 71—

F3 (08%). Z'L— R4 (<01%), BLUZ L— F5 (0.3%) DOHRENFEVEIIRAEA3FR 0 bz,

Table 3 MT

*Drug Label Information for IMFINZI, U.S. National Library of Medicine Drug Information Portal.

output comparison 3

OPDIVO is a sterile, preservative-free, non-pyrogenic, clear to opalescent, colorless to pale-yellow liquid that may

Original* T )
contain light (few) particles.

General MT OPDIVO I3 iz, BiAIZ £, S Y e TRY, BN LILAGO, 605 READIKIET
Ho, BNDHEOWITEELZ DD D,

Pharma MT AANEER TR Z B T BBV E 2 EE T ZW DA R AR T 2 BN DR AORIKTH D B
BTEELIENDD,

Human PE ATO—RIT, B, REFAILE, ERAMEMHEASE, ZURC LABEAET S EOARHAORETHY | B

Je

B (WEBD) WFEELIEND D,

*Drug Label Information for OPDIVO, U.S. National Library of Medicine Drug Information Portal.

Table 4 MT output comparison 4
Original* In animal models, inhibition of PD-1 signaling increased the severity of some infections and enhanced inflammatory
responses.
General MT | BiE7 /L Cid, PD-1 v VI NAREEAEFET L &, —HOBROFTRELEN EH L, RESIGHTUE Lz,
Pharma MT | B{#E 7 /L CIL,PD-1 ¥ 7 /URED L E I K 0 —HB O Y O B S L J U RIERS ST L=,
Human PE | Bi#E5 /L Tid, PD-1 ¥ 7T UEEDHFICEY . —HORYIEDEIEE N LF U, SRIESG R LT,

Table 5 MT

*Drug Label Information for OPDIVO, U.S. National Library of Medicine Drug Information Portal.

output comparison 5

The five most common adverse reactions in patients treated with LIPITOR that led to treatment discontinuation and

Original* occurred at a rate greater than placebo were: myalgia (0.7%), diarrhea (0.5%), nausea (0.4%), alanine aminotransferase
increase (0.4%), and hepatic enzyme increase (0.4%).
LIPITOR ## 5 SN B ICBT 2 B G ILICE e HEN 77 B R L 0 mh o e ERRWERIL, N
General MT | (0.7%), TJFi(0.5%), HEx(0.4%), 77 =TI/ bT7 LR T = —BHIN(0.4%), TEEREHINN0.4%)D 54 Th

>77,
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LIPITOR O 525 F - BF B LB S P ILICE o= ERAEHD 5 b, 7 7 R LV BEERE» T2 b

Pharma MT | O3,/ IJE(0.7%), FHi(0.5%),05(0.4%),7 T =T 2 /) b T A7 = 5 —BHINN(0.4%)F L ONTEEEIIN(0.4%)
DO5EETH T,
ume%&ﬁént$% WCHB L CHREHRILICESTEEREWEHO S b, 77 BRIV BRENFEN-TZD
Human PE . AR (0.7%). T (0.5%). Eis (04%), 77=2T3/ bTL A7 7 —BEIN (0.4%) BLOHF

%%ﬁm(mmL®5@ﬁf%oto

*Drug Label Information for LIPITOR, U.S. National Library of Medicine Drug Information Portal.
Table 6 MT output comparison 6

Original*

Patients should be advised about substances they should not take concomitantly with atorvastatin [see Warnings and
Precautions (5.1)]. Patients should also be advised to inform other healthcare professionals prescribing a new medication
that they are taking LIPITOR.

General MT

BEIE, T MARZF U LT RE TRVWYEIZOWTHETRETHD
5t LTI, D ERGESEE DS LR 2 54 B BRI
T%,

[ L EEGLESH],
i%. LIPITOR ZfiRAH L TW5 Z &%:‘fﬂb”d‘éctj

,
\_
ﬂ:
SRy =]

Pharma MT

T MNRZF AT RE TRVWEIZD
Fo, B LWERZAS T MO ERIEFEE IS
&,

WCHEBEICHIHT 2 Z & [EEk LU EoEE(G.1)Z 2],
WX LTH, BRZERML TS Z 2 BE U2 2L 98T

Human PE

T IANRZREF UL TR DR VWEICOW AR ICHATS 2 & [(EEBIUHHEDERE (5.1) %%
B, B LWEERIZ WG 2O EEEFEEICH L CH, AAEFRALTNWDZ L&2E25 55, BEICHEES
BHI L,

Table 7 MT

*Drug Label Information for LIPITOR, U.S. National Library of Medicine Drug Information Portal.

output comparison 7

Artificial intelligence (Al) technology developed by the RIKEN Center for Advanced Intelligence Project (AIP) in Japan

Original* has successfully found features in pathology images from human cancer patients, without annotation, that could be
understood by human doctors.
General MT RIKEN Center for Advanced Intelligence Project(AIP)(Z X - TRI¥ Sz A TAIRE(ANSEIR X, AR OFEE OfEEE
WG, ERR LICAMOERABM TE DR BERALT L2 LI LT,
Sharma MT HAX® RIKEN Center for Advanced Intelligence Project(AIP)23BH%E L 7= A THHE(ANE AT IE, RO 2 ke b Oyl
FORHBERICIBNT, & POERMPEECEDFEARRAT 2 Z IR LTV D,
Human PE Bt O FRERER G v 2 — (AIP) 23BH%E L7c A LAHE_(Al) A3, FEFOFIEG_QERZ L) M HE

RS PRl C & D RFNORF A FER LTz,

*RIKEN press release: Artificial intelligence identifies previously unknown features associated with cancer recurrence,
December 18, 2019.

Table 8 MT

output comparison 8

Original*

Working with model mice, post-mortem human brains, and people with schizophrenia, researchers at the RIKEN Center
for Brain Science in Japan have discovered that a subtype of schizophrenia is related to abnormally high levels hydrogen
sulfide in the brain.

General MT

FUMER SR AT v 2 — DI EHE Hit., EF AT A, HEDOE DN, HERTEDEE 2RI
RANE DO BTN O B 7 @R E bR FE EBEL TWD I AR A LT,

Pharma MT

ETNTTA, FEEOE FOMM, FEERMIELE 2RI LR T, AADOE LA ZEFUNE %t v ¥ — D
TRHETHIX, TERREOT T XA THRPANO BRFIZE O IKERE EBEL TS 2 EZRR L,

Human PE

UL AR PR B IITEE X — DI E LT, T AU A BN, BLORAGAMEREE 25 L L
TR EATV, SERED =DV T Z A T MG KRREDORESH L EE L TWD 2 e xR LT,

*RIKEN press release: Biomarker for schizophrenia can be detected in human hair, October 28, 2019.
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5. DISCUSSION

Major findings to note in the Pharma MT
outputs compared with the general MT can
be summarized as follows:

oThe information accuracy, term choices, and
fluency are good, though minor
modifications are needed (Tables 1 and 2).
eThe Pharma MT performs well for
nonclinical descriptions. The use of one-byte
commas in Japanese sentences is not good
(Tables 3 and 4).

s\ery good fluency due to “clever”
paraphrasing, and perfect choices of adverse-
reaction terms (Table 5).

oA mistranslation due to a misidentified
subject-predicate relationship, which,
however, may be masked by the high fluency
of the sentence (Table 6).

oThe proper noun RIKEN Center for
Advanced Intelligence Project is
appropriately left untranslated, whereas the
RIKEN Center for Brain Science is
needlessly translated into the incorrect name
(Tables 7 and 8).

These findings as a whole suggest high utility

of the pharma-adaptive MT system in
medical translation practices.
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