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1.  Introduction of various clinical laboratory tests 
for  SARS-CoV-2  and  environmental  arrange-
ments to prevent the infection in a clinical lab-
oratory.

Microbiology team, Serology team, Physiology team, 
Tomohiro ISHIGAKI, and Tokiko NAGAMU-
RA-INOUE

Due to the outbreak of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), prompt and 
accurate diagnosis of the infection (COVID-19) is es-
sential for clinical practice. 

Our clinical laboratory plays a vital role in the de-
tection of the virus. The current standard method for 
diagnosing SARS-CoV-2 infection is the real-time re-
verse transcriptase-polymerase chain reaction (RT-
PCR). To analyze more clinical samples and report 
the results faster, we have applied the BD MAX™ sys-

tem, which is a fully-integrated automated platform 
that performs nucleic acid extraction and real-time 
PCR, to the clinical laboratory. We are reporting the 
results of various clinical samples within about 2 
hours. 

As SARS-CoV-2 continues to spread, emerging 
variants of the virus are being identified worldwide, 
and the identification of the variants gains impor-
tance. We, therefore, introduced RT-PCR melting 
temperature assay to rapidly screen for widely circu-
lating SARS-CoV-2 variants and their mutation (such 
as N501Y, E484K, E484Q, L452R, S371L, and so on).

Moreover, vaccination for SARS-CoV-2 got gradu-
ally available this year. We have introduced SARS-
CoV-2 antibody testing to analyze previous infection 
and immunity after vaccination.

Prevention of nosocomial infection is also impor-
tant. This virus could quickly spread in confined 
spaces like a physiological laboratory. Respiratory 
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The department of laboratory medicine consists of seven divisions: clinical 
hematology, biochemistry/serology, microscopy, pathology, microbiology, 
physiology, and TR verification laboratory.
Clinical laboratory tests are necessary for all clinical practice steps including 
diagnosis of diseases, evaluation of stages, determination of treatments, and 
assessment after therapy. Our department engages in most of the clinical 
laboratory examinations in our hospital under stringent quality control and provides 
investigational laboratory analysis in collaboration with many other departments.
To facilitate translational research projects in this research hospital, we had 
established a special division named TR verification laboratory. This division has 
contributed to evaluating the safety of experimental therapeutic approaches and 
biopharmaceutical products for clinical trials.
As a central medical department, we are also taking part in many clinical trials and 
researches conducted in our hospital.
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function tests and some physiological tests are at high 
risk for infection. Therefore, we advanced environ-
mental arrangements to prevent the infection.

2.   Prediction  of  deep  vein  thrombosis  (DVT) 
based on laboratory results just before ultra-
sonography and improvement of the detection 
using a machine learning system.

Physiology team, Hematology team, Tomohiro 
ISHIGAKI, and Tokiko NAGAMURA-INOUE

Deep vein thrombosis (DVT) is venous thrombo-
sis involving the formation of a blood clot in a deep 
vein, and sometimes causes a life-threatening condi-
tion, pulmonary embolism (PE). Early detection of 
DVT is essential, and ultrasonography plays a role in 
the detection. However, ultrasonography is not appli-
cable to all patients as this test generally takes about 
20-30 minutes. Hence, evaluation of pretest probabili-
ty is recommended before the test according to the 
guideline of scientific societies. 

We retrospectively analyzed the patients who re-
ceived ultrasonography at our department and exam-
ined their coagulation fibrinolysis examination re-
sults before the ultrasonography. The result of each 
coagulation test is not enough to predict the existence 
of DVT (accuracy = 66.4% at maximum). We devel-
oped a deep neural network learning model, and 
deep learning of those laboratory results and general 
patient information could improve the predictive val-
ue (accuracy = 88.9%). The introduction of machine 
learning systems and optimization could make DVT 
detection more sensitive, and it would be useful to 
judge the necessity of ultrasonography. [Selected as 
one of chairman recommendation topics in the 68th 
annual meeting of JSLM / 2021]

3.  Establishment and introduction of a new man-
agement system of clinical laboratory exami-
nations for translational researches (TR).

TR verification laboratory team, Tomohiro ISHIG-
AKI, and Arinobu TOJO.

We have been supporting translational research 
(TR) by providing laboratory tests necessary to vali-
date the safety of experimental therapeutic approach-
es and biopharmaceutical products for clinical trial 
studies like gene and cell therapies since 2008. 

As these laboratory examinations, mainly for bio-
pharmaceutical products, are different from usual 
clinical laboratory tests for patients, we had managed 
these laboratory tests by papers for more than a dec-
ade. This time, we tried to improve the management 
of laboratory orders, results, reports, and invoices by 
introducing a database server system. Clinical labora-
tory management systems commonly used for patient 
samples were not suitable for our purpose in cost and 
merit. We have completed the refinement at a low 
cost by introducing the commercially available data-
base server system (Claris FileMaker, Santa Clara, 
CA, USA) and customizing the database to fit our 
clinical laboratory by ourselves. These efforts made 
our work more efficient, reduced human errors, ena-
bled simultaneous sharing of results among various 
kinds of hospital workers. 

The use of the database server system is valuable 
for the refinement of the management of laboratory 
results for translational research. [Article Accepted in 
2021]

4.  Laboratory contribution as a central medical 
department and support for many clinical in-
vestigations and trials in this hospital.

Hiroyuki SHINGYOCHI, Hironori SHIMOSAKA, 
and Clinical laboratory members (clinical hematol-
ogy, biochemistry/serology, physiology, and micro-
biology team)

We participate in other clinical trials and research 
led by other hospital departments. Our laboratory 
members contributed to 8 clinical investigations and 
trials conducted in this hospital, including a test of 
new vaccination and a trial of treatment for COV-
ID-19.

We also contributed to many basic and clinical 
studies.
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