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Detection of Cerebral Infarction Associated with Oral 5-Fluorouracil S-1
and Other Fluoropyrimidines using a Hospital Database

Katsuhito Hori!, Michio Kimura? and Junichi Kawakami'.
"Department of Hospital Pharmacy and 2Department of Medical Informatics,
Hamamatsu University School of Medicine, Japan.

Background

Results

#There have been several spontaneous reports of
the occurrence of cerebral infarction (CI) in
patients prescribed with S-1, the combination of
tegafur, gimeracil and oteracil potassium, in
Japan (~ 50 cases). However, the possibility for
the association of the CI occurrence with S-1 or
other fluoropyrimidine has not been clarified.

: Objettives
1The aim of this study was to detect the CI
occurrence after chemotherapy with S-1, UFT

(combination of oral tegafur and uracil) and 5-
FU injection using a hospital database.

»Metyhods

S-1 Prescribed Patients:
n=577

UFT Prescribed Patients:
n=216

ICD-10 code of 163
within 2 months: n = 8

ICD-10 code of 163
within 2 months: n=0

history of Cl
(excluded):
n=4

Symptom of Cl: n =4

confirmation by a diagnosis
based on CT or MRI:
n=4
(0.69%, 95% confidential
interval : 0.27-1.77%)

5-FU injection Prescribed Patients:
n=216

ICD-10 code of 163
within 2 months: n=3

history of Cl
(excluded):

n="2

Symptom of Cl: n=1

confirmation by a diagnosis
based on CT or MRI:
n=1
(0.46%, 95% confidential
interval : 0.08-2.58%)

Figure. Definition flow of CI after tested drugs.

“Facility: Hamamatsu University Hospital, Japan
(613 beds, 1,230 outpatients/day)

Table. Characteristics of Cases

wPeriod: From January 2008 to December 2010

Case Tested

S-1 or 5-FU

#Data source (patients): All in- and out-patients Gender Age Cancer lrcatment | Contominn | Gk Fac,kt)qrs Prescription Heumn
B #  Drugs Days Drugs of CI of CI
Chemotherapy (tested drugs): after CI
S-1 (combination of oral tegafur, gimeracil and 1 S-1 male 79 gastric 32 ; smoke + B
oteracil potassium), UFT (combination of oral tegafur d
and uracil) or 5-FU injection loxyco onT
#Definition of CI: 2 S-1 male 61  pancreas 28 ?(I)ligg;z?gne - -
. i(;]t)e.s 1 é)dcgfueg(s)f 163 within 2 months from prescription prochlorperazine
* Symptom of CI . cisplatin
* confirmation by a diagnosis based on computed 3 S-1  male 59 gasirio 28 rabeprazole smoke -
tomography (CT) or magnetic resonance imaging rebamipide
(MRI) gastric
To meet all the above requirements 4 Skl male 68 lung/brain 28 famotidine = 4 -
iExclusion: metastasis
History of CI before prescription of the tested drugs cisplatin
wEvaluation: T :
ypo- docetaxel hypertension
* The cases' risk factors for CI; age, sex, smoke, alcohol 5 5FU male 60 pharyngeal loxoprofen srioke T -
drinking, complication of hypertension, DM, lipid fosfomycin

disorders, and a history of cardiac diseases.

¢ Incidence proportion of CI and it's confidential interval
after the tested drugs were also evaluated.
mEthical consideration:

The protocol was approved by the Ethics Committee
of Hamamatsu University School of Medicine
following the ethical guideline for epidemiological
research, the Ministry of Education, Culture, Sports,
Science and Technology and the Ministry of Health,
Labour and Welfare, Japan (2007).

Conclusion

Abstract

 Risk factors of CI: smoke, alcohol drinking, complication of hypertension, DM, lipid disorders, and a history of cardiac
diseases.

Incidence proportion of CI after S-1therapy was not significantly higher than that after 5-FU.
'The drugs which can be CI risk were not used concomitantly in the detected 5 cases.

The occurrence of CI after S-1or 5-FU therapy was able to be detected using a hospital database
and confirmed by the diagnostic imaging.

Background: S-1, the combination of tegafur, gimeracil and oteracil potassium, is an oral fluoropyrimidine indicated for gastric and colorectal cancer and other carcinomas. There have
been a few spontaneous reports of the occurrence of cerebral infarction (CI) in patients prescribed with S-1, however, the possibility for the association of the CI occurrence with S-1 has

not been clarified.

Objectives: The aim of this study was to detect the CI occurrence after chemotherapy of S-1, UFT (combination of oral tegafur and uracil) and 5-FU injection using a hospital database.
Methods: A cohort study of the patients of Hamamatsu University Hospital, Japan was designed. An association between S-1 prescription and CI occurrence was searched from all in- and
out-patients from January 2008 to December 2010. CI was searched by ICD-10 code of 163, and confirmed by a diagnosis based on computed tomography (CT) or magnetic resonance
imaging (MRI). The cases' risk factors of CI were surveyed; age, sex, smoke, alcohol drinking, complication of hypertension, DM, lipid disorders and history of cardiac disease. An

association between prescription of UFT or 5-FU and CI was also searched. Incidence rate and 95% confidence interval of CI after these drugs were estimated.

Results: In the research period, S-1 was prescribed in 577 patients. Eight patients had a diagnosis record of CI within 2 months after the first prescription of S-1. By the diagnostic
imaging, 4 patients were confirmed as the cases with CI after S-1 therapy (0.69%, 95% CI: 0.27-1.77%). CI occurred in 28-32 days from the start of S-1. All cases were male and 59-79
years old. Although 2 cases had a history of smoking, all cases had no other risk factors for CI. UFT was prescribed in 216 patients, and no patients had a diagnosis record of CI within 2
months after the first prescription of UFT. 5-FU was prescribed in 216 patients, and 1 patient was confirmed as a case with CI after 5-FU therapy (0.46%, 95% CI: 0.08-2.58%).

Conclusions: CI occurrence after S-1 and 5-FU therapy was able to be detected using a hospital database and confirmed by the diagnostic imaging.

Disclosures

The project was funded by Health and Labour Sciences Research Grant (the Ministry of Health, Labour and Welfare,) Japan.
There was no personal or financial relationships relevant to this presentation existed during the past 12 months/during the conduct of the study:.




Development of a Distributed Research Network in Japan:
a Pilot Study on Antiemetics Use for Chemotherapy Induced
Nausea and Vomiting

Katsuhito Hori'-2, Norihiro Kobayashi?, Tomomi Kimura'- 2, Hitoshi Atsumi?, Akira Nagayama*, Masako Kondoh*, Ichiro Noge*, Midori Kimura’,
Hiroaki Utsugi®, Tsuyoshi Iwasaki®, Masaki Nakamura®, Michio Kimura' and Junichi Kawakami!.

"Hamamatsu University School of Medicine, Japan; 2Pro-Bono Pharmacoepidemiologists Committee in Japan, Tokyo, Japan; *Fukuroi Municipal Hospital, Japan;
“Numazu City Hospital, Japan; *Shizuoka General Hospital, Japan and ®Medical Data Vision, Tokyo, Japan.

Background

@“Most of the large hospitals in Japan own computerized
order entry and billing systems but little is explored in their
usefulness as a secondary data analyses tool.

Objectives

mThe objective is to seek the usefulness of the hospital-based
standardized ordering/billing systems by organizing a
distributed research network and to describe our experiences
on using this network for a nationwide, cross-sectional
antiemetic utilization survey.

Methods

mData source (Fig.): Ordering/billing data repository in 35
hospitals in Japan: of which 4 owned a standardized order
entry data repository system (D*D) and the rest provided their
billing data via Medical Data Vision (MDV) Co., Ltd.

mData for patients under injectable chemotherapies (CT) during
the study period (Jan/1/2010-Jun/30/2011) was extracted
locally

#R codes were distributed by principal investigator (PI) to
standardize and anonymize data and exclude data which met
the exclusion criteria

'R codes were run by each data partner locally

m The local datasets were checked and merged by PI

w The protocol was approved by the local ethics committees
following the ethical guideline for epidemiological research,
the Ministry of Education, Culture, Sports, Science and
Technology and the Ministry of Health Labuor and Welfare,
Japan (2007).

Table. Major issues and resolution on data processing

@ Order entry

Paper-based order (limited) system

S —

Order from each dept system

(Monthly)
Claims Data

D*D sites Total 35 sites [N Center (PI)
Develop and
distribute R
codes
Logic check 3
Staidardize Local dataset Standard}ze
. Anonymize :no?ymlzle . iteri
Local dataset Apply exclusion criteria PRIy SXCIUSION SHiena
1. Data partners run R codes internally
O \ 2. Analyzed centrally o g’/ Analyses )
Merge datasets e | : =
Site anonymization i & | e |
BT - Analyses ey (R ‘
I ; 1
Me ged DB “Dataset-- ) SAS code ‘a‘ |

Fig. Distributed Research Network System for this study.
D*D, hospital-based standardized order entry data repository system; MDV, Medical Data Vision Co., Ltd.

Results & Discussion

A total of 75,222 chemotherapy records for 9,367 patients were obtained within

Error detection Cause of issue

Resolution

Memory overloaded
Error at data loading

MDYV dataset was too huge

Divided into several datasets

Remove the comma from

with CSV (comma- Comma (,) was used as part of :

respective data manually
separated values) drug name Dot datalodins
format
Error log at merging  Different date format per site Paiched the B program

local datasets (e.g., yyyy/mm/dd)

Drug name and code didn’t
match for a medical product at
one D*D site because of the
etror in the formulary

Eyeballing of
extracted data

Data size for a specific Prescription of this drug was out Paper-based records were

drug was smaller than of the ordering system (=paper- standardized and added
expected based) at two D*D sites manually

When outpatient admitted for

Error at data analysis : ;
emergency occasion, ordering

(one patient cannot be
inpatient and
outpatient on a same
day in our dataset)

and outpatient prescription
(should have been deleted
manually)

prescription records as
outpatient data

Manually modified the raw
data before being merged

By reviewing individual data
can be recorded both as inpatient carefully (n=3), interpreted

Abstract

2 months from the first setup meeting and without a financial support. The most
time consuming part was the ethical review at each local site. Central review
would have shorten the timeline (1-2 weeks for data collection).

"Major issues and resolutions were summarized in Table.
wIn advance of developing R codes, it is essential for data partners 1) to

understand their local data characteristics (e.g., data format, possible data values,
file format and character encoding) and 2) to be familiar with data handling, to
some extent.

By running R codes locally, 1) minimal data was merged for the final analysis,
2) data could be further annonymized e.g., date of birth was transformed into
age at CT administration, and 3) local researchers could get back to raw data, as
needed.

CT with different emetic risks by dose/body surface area needed to be excluded
only because of lack of demographics (e.g. height and weight)

Conclusion

"We developed a distributed research network in Japan and found it workable,
even without an expensive statistical software and data handling skills.
Researchers who are interested in a nationwide, hospital-based study in Japan

can use this network and conduct one with a time-, resource-, and cost-
effective manner.

Background: Most of the large hospitals in Japan own computerized ordering and billing systems but little is explored in their usefulness as a secondary data analyses tool.
Objectives: The objective is to describe our experiences on developing and implementing a distributed research network of hospital data for a nationwide, cross-sectional

antiemetic utilization survey.

Methods: 35 large hospitals with in-/out-patients' detailed daily treatment records were participated: 4 owned a standardized ordering data repository system with the rest
provided their billing data via Medical Data Vision Co., Ltd. Data for patients under injectable chemotherapies was extracted locally and standardized into a minimum
dataset by distributing R Codes. Datasets were collected with execution logs monitoring any unexpected errors and integrated for analyses.

Results: Records of 75,222 chemotherapy cycles for 9,367 patients between 2010/1/1 and 2011/6/29 were obtained within 2 months from the first setup meeting and

without a financial sponsor. By extracting and processing the data, we experienced e.g., missing data, discordance of drug name and code, and partial but systemic paper-
based ordering. Some sites allowed a comma for data entry which affected data output in CSV (comma-separated values) format. All the issues were manageable and

valuable to improve the system for secondary data use.

Conclusions: The network was workable even without an expensive statistical software and data handling skills. Master agreement and central Ethics Review Committee
would shorten the study timeline > 30 days. With a strong local control of data, only minimal required data was centralized, assuring data holders' participation. This
network, however, is applicable for selected research questions: linking with other data sources will enable to explore wider variety of clinical researches.

Disclosures
The project was not funded. There was no personal or financial relationships relevant to this presentation existed during the past 12 months/during the conduct of the study.



Development of an Algorithm for Detecting Heparin-Induced Thrombocytopenia

and Assessment of the Risk Factors using a Medical Information Database [180]

Tadaaki Hanatani!2, Kimie Sail, Masahiro Tohkin2, Katsunori Segawa?, Michio Kimura3, Katsuhito Hori4, Junichi Kawakami#, Yoshiro Saito?

L Division of Medicinal Safety Science, National Institute of Health Sciences, Tokyo, Japan

2 Department of Regulatory Science, Graduate School of Pharmaceutical Sciences, Nagoya City University, Aichi, Japan
3 Department of Medical Informatics, Hamamatsu University School of Medicine, Shizuoka, Japan

4 Department of Hospital Pharmacy, Hamamatsu University School of Medicine, Shizuoka, Japan

[ Abstract ] \
Background: A new era of pharmacovigilance is coming using the electronic medical information data systems that are widely spread in most hospitals in Japan.

Objectives: To promote pharmacovigilance activities using a medical information database (MID), we aimed to develop and validate a novel algorithm for detecting heparin-
induced thrombocytopenia (HIT), and to assess possible risk factors for HIT.

Methods: This study was performed using a standardized MID in University Hospital of Hamamatsu University School of Medicine (Shizuoka, Japan) which covers health
records of approximately 200 thousand patients. Patients who were treated with unfractionated heparin (UFH) together with proper platelet count testing from
1st April 2008 through 31st March 2012 at the Hospital were included. Patients receiving anti-cancer drug therapy within 4 weeks before the UFH administration
were excluded. We developed a HIT detection algorithm based on the time-course information of platelet count and the diagnostic information to exclude
pseudo-HIT. Definite diagnoses of HIT were made from medical record review by a skilled hematologist, and algorithm performance was assessed using positive
predictive value (PPV). Possible risk factors for HIT development were evaluated by multivariate logistic regression analysis.

Results: The current algorithm detected 47 patients with suspected HIT in the source population (n=2,875). Of these, 41 were identified as definitive HIT after the medical
record review. The PPV for the algorithm was 87.2% (95% CI: 74.8-94.0%), and the frequency of definitive HIT was 1.4%. Longer-term treatment (more than 3
days) was identified as a risk factor for HIT, with an odds ratio of 5.38 (95% CI: 2.35 to 12.32) for definitive HIT.

Conclusions: We successfully developed a novel, high PPV detection algorithm for HIT, and identified possible risk factor for HIT. Our results support the utility of MIDs for
improving pharmacovigilance and related scientific research.

( [ Conflict of Interest Statement ] )
® This study was supported by the Program for the Promotion of Studies in Health Science of the Ministry of Health, Labour and Welfare of Japan.

\_ ® The authors’ research was conducted independently of the funding organization, and all authors declare no conflict of interest relevant to this study. o)

[ Background ] [ Objectives ]

@ pharmacovigilance using a medical information database (MID) has become crucial ~ To promote pharmacovigilance activities using MID, we aimed to;

® Heparin-induced thrombocytopenia (HIT) can occasionally cause severe thrombosis ® Develop an algorithm for detecting HIT

® Clinical features of HIT in large populations, including its frequency and associated ® Validate the algorithm
risk factors, remain unclear ® Assess possible risk factors for HIT

[ Methods ]

® Data source and Ethics
- Linkable anonymized data from MID of the Hospital of Hamamatsu . - z :
University School of Medicine (Shizuoka, Japan), which covered [ Flgure ] Dlagram of HIT Detection AIgorlthm
200,000 patients, were used

- This study was approved by the ethics committees of both
the Hospital of Hamamatsu University School of Medicine and
the National Institute of Health Sciences

(1) Baseline : Elimination of pseudo-HIT diseases*
> 150x10%/L judged using diagnostic codes (ICD-10)

® Inclusion Criteria
- Treated with unfractionated heparin injection between April 1, 2008 TCP: :
and March 31, 2012 thrombocytopenia

- Having tests for platelet count both within two weeks prior to and after | @gli=/dER /a0
the index date (first date of administration) Platelet Counts

- Not treated with anti-cancer drug within 4 weeks before the index date | FEBRGE{F S0 LNIE 2)

® HIT Detection Algorithm (see Figure) @) fzrfﬁ:/‘égégﬁn £
This algorithm was developed based on;

| ()
Continuing
Recovery

Continuing

(5)
Recovery
from TCP

Occurrence

- 6 criteria on platelet-count behavior over time [(1)-(6) in Figure] # Not occurring within 4 days | (4) Nadir
g2 iy 3 - : - except for previous heparin | >30% drop from baseline
Differentiation from pseudo-HIT diseases by using ICD-10 codes* et it el i | o ;10><109/L
® \alidation Study A A A
- A hematolog_lst ultlmately mad_e a definite d[agn05|s 'of HIT by . - e htiox ate. TRt SISt raton ot
comprehensive review of medical records with the aid of 4Ts scoring**
® Assessment of Risk factors for HIT * Disseminated intravascular coagulation (D65), anti-phospholipid antibody syndrome

- Multivariate logistic regression analysis was performed for the assessment ~ and congenital protein C or S deficiency (D68.8), immune thrombocytopenia purpura

- - > . . D69.3), and thrombotic thrombocyt i ra (M31.1
- Age, gender, medical history, treatment duration, hepatic dysfunction, ( ) i ISR BT pEyhuReIiER TP { )
renal dysfunction and surgery were included in the model ** Warkentin TE, et.al. Curr Hematol Rep, 2003;2:148-157.

[ Results ]

® Selection Chart for Definitive HIT and Performance of the Algorithm

Detection by using Algorithm Medical Record Review
Excludin
Source Population EENEGRLRIIGS [Jﬁgggcgeydplzfjgt'ac%ﬁ:t] SONMIME I S cnected HIT [VINIISETEN Definitive HIT PPV (95% CI)
n=2,875 n=58 |:> n=47 n=41 (1.4%) 87.2% (74.8-94.0%)
® Patient characteristics in definitive HIT and non-HIT groups ® Multivariate logistic regression analysis on HIT development
Deﬁmtuve HIT NOI’I HIT Variable 95% CI -
Age > 65 yrs n(%) 26 (63.4%) 1,539 (54.3% 0.2449 Age 265 yrs <o 1.38 0.70-2.70 0.3565
Female n(%) 14 (34.2%) 1,190 (42.0%) 0.3121 Female el 9198 1 Ure - 1ol 10500
Medical history (heparin)2  n (%) 6 (14.6%) 437 (15.4%) 0.8900 Medical history (heparin)® —Yes No LOO | @Al =247 10,9880
Treatment duration > 4 days n (%) 34 (82.9%) 1,320 (46.6%) <.0001 Treatment duration > 4 days 1-3 days - 0538 | (2,85 =1 2821 = 0001
Hepatic dysfunction® n (%) 4 (9.8%) 599 (21.1%) 0.0756  Hepatic dysfunction® -Yes No 0.44 0.16 -1.26 0.1253
Renal dysfunctionc n(%) 14 (34.2%) 1,011 (35.7%) 0.8393  Renal dysfunctionc —Yes No 0820 R0 11661 1063
Surgery? n(%) 15 (36.6%) 918 (32.4%) 0.5691 Surgeryd —Yes No 0.95 0.49-1.82 0.8662

a Exposure to any heparin within 100 days before the index date. ® >2xUpper Limit of Normal (ULN) of ALT, AST or total bilirubin at the last test date before the index date.
¢ >ULN of serum creatinine or blood urea nitrogen at the last date before the index date. 4 Performed from 3 days before the index date to the last administration date.
* Chi-square test.

[ Conclusions ]

® We have developed a novel, high-PPV (87.2%) algorithm for the identification of HIT using a hospital MID
® Important clinical features of HIT, including the frequency of HIT (1.4%) and longer-term use as a risk-factor have been identified
® Our results support the utility of MIDs for improving pharmacovigilance
[REFERENCE: Hanatani T, et. al. J Clin Pharm Ther. 2013 Jul 12. doi: 10.1111/jcpt.12083.]





