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Table 1 List of data contents included in Health Insurance Review & Assessment Service dataset

Files Variables Common
variables
Beneficiary ID*, age, gender, insurance number, type of insurance, date of review, provider ID, indicators for
inpatients/ outpatients, indicators for types of providers -
. . - . Billing
Operation related to primary diagnosis
General - . statement
) . Specialty dates of treatment, dates of dispense
information . . . . . e . code, date
- Primary diagnosis, secondary diagnosis, surgery, area of provider’s practice
variables . . - ? _— . & year of
No. of days undergoing care, first visit to a physician, dates of encounter, date of admission, date of discharge .
B . S . . receipts
No. of days of supply for prescriptions, quantity of prescriptions, special codes for different out-of-pocket
costs
Procedures, inpatient prescriptions, diagnostic tests, treatments
Healthcare o P
. Operation, injection, and examination
services o .
Unit price, quantity per day, days of supply, etc.
Diagnosis All diagnoses
Outpatient

prescription

Quantity per time, quantity per day, days of supply, drug code, unit price, amount, date of prescription

Drug master

Drug code, date of starting (and terminating) coverage, drug name, unit, manufacturer, channel of
administration, coverage, unit price, etc.

Providers
information

Provider ID, location, zip code, name of providers, types of provider, address, date of open, no. of business,
no. of beds, etc.

(Source: Adapted from [Kim J-A et al., Towards Actualizing the Value Potential of Korea Health Insurance Review and Assessment
(HIRA) Data as a Resource for Health Research: Strengths, Limitations, Applications, and Strategies for Optimal Use of HIRA Data,

2017])

10
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Table 2. Potentially inappropriate medications for frail patients with limited life expectancy (comparison of

criteria)

STOPPFrail

OncPal

Adjusted criteria for this study

General
-Any drug that the patient persistently fails to

take or tolerate despite adequate education and
consideration of all appropriate formulations.
-Any drug without clear clinical indication.
‘Any drug for symptoms which have now
resolved.”

Cardiovascular system

- Lipid lowering therapies (statins, ezetimibe, |

bile acid sequestrants, fibrates, nicotinic acid
and acipimox)

- These medications need to be prescribed for a long
duration to be of benefit. For short-term use, the
risk of ADEs outweighs the potential benefits

- Alpha-blockers for hypertension*

- Strigent blood pressure control is not required in
very frail older people. Alpha blockers in
particular can cause marked vasodilatation, which
can result in marked postural hypotension, falls

Cardiovascular system
Dyslipidemia medications (statins,
fibrates, ezetimibe)
- Long-term benefits at population level.
Little short or intermediate term risk of
stopping

- Antihypertensives (ACE inhibitors,

ARBs, beta blockers, CCBs, thiazide,

diuretics)

- If sole use is to reduce mild to moderate
hypertension for secondary prevention

- Lipid lowering agents use in any patients

of the study

- Non-selective alpha-blocker use in male

patients without BPH diagnosis and with
hypertension diagnosis

None-selective alpha-blocker use in
female patients with  hypertension
diagnosis

19



and injuries
- Antihypertensive therapies*

- Carefully reduce or discontinue these drugs in
patients with systolic blood pressure (SBP)
persistently <130 mmHg. An appropriate SBP
target in frail older people is 130-160 mmHg.
Anti-anginal therapy (specifically nitrates,

nicorandil, ranolazine)*

- None of these anti-anginal drugs have been
proven to reduce cardiovascular mortality or the
rate of myocardial infarction. Aim to carefully
reduce and discontinue these drugs in patients
who have had no reported angina symptoms in
the previous 12 months and who have no proven
or objective evidence of coronary artery disease.

of cardiovascular events or as
management of stable coronary artery
disease

- Long-term benefits at population level.
Ongoing therapy unnecessary in most
shortened life expectancy

- Antihypertensive medication in patients

with 1 month average SBP<130 mmHg
and using 2 or more antihypertensive
medications (for SNUH data)

Coagulation system
- Anti-platelets
- Avoid anti-platelet agents for
cardiovascular prevention
benefit)
Aspirin  for stroke prevention
fibrillation”
- Aspirin has little or no role for stroke prevention in
frail older people who are not candidates for

primary
(no evidence of

in atrial

Blood and blood-forming organs
- Aspirin
- for limited benefit for
prevention only
- Drugs for primary prevention have, in
general, no place in the treatment of
end-of-life patients since the time-to-
benefit usually exceeds life expectancy

primary

- Antiplatelet agents use in patients without

ischemic heart
infarction, angina

diagnosis of stroke,
disease, myocardial
pectoris
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anticoagulation therapy and may significantly
increase bleeding risk.

Central Nervous System
- Neuroleptic antipsychotics
- Aim to reduce dose and gradually discontinue

Antipsychotics use for longer than
12weeks in patients without diagnosis of

these drugs in patients taking them for Ionger dementia, Schizophrenia’ or bip0|ar
than 12 weeks if there are no current clinical disorder
features of behavioural and psychiatric symptoms (in SNUH patients for longer than 4
of dementia
. weeks)
- Memantine

- Discontinue and monitor in patients with moderate
to severe dementia, unless memantine has clearly
improved behavioural and psychiatric symptoms
of dementia

- Memantine use in any patients of the
study

Gastrointestinal system Alimentary tract and metabolism
- Proton pump inhibitors Peptic ulcer prophylaxis (proton
- Proton pump inhibitors at full therapeutic dose | pump inhibitors, H, antagonists)
8>52, unless persistent dyspeptic symptoms at | - Lack of any medical history of
lower maintenance dose gastrointestinal bleeding, peptic ulcer,
- H2 receptor antagonist gastritis, GORD or the concomitant use
- H2 receptor antagonist at full therapeutic dose for of anti-inflammatory agents including
NSAIDs and steroids
- Ongoing therapy unnecessary in most
shortened life expectancy

+ Proton Pump Inhibitors use for longer
than 8 weeks

(in SNUH patients for longer than 4
weeks)

- H2 receptor antagonists use for longer
than 8 weeks

(in SNUH patients for longer than 4
weeks)

>8/52, unless persistent dyspeptic symptoms at
lower maintenance dose

- Gastrointestinal antispasmodics**
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- Regular daily prescription of gastrointestinal
antispasmodics agents unless the patient has
frequent relapse of colic symptoms because of
high risk of anticholinergic side effects

- Gastrointestinal antispasmodics use for
longer than 1 week

Respiratory system
- Theophylline
- This drug has a narrow therapeutic index, requires
monitoring of serum levels and interacts with
other commonly prescribed drugs putting patients
at an increased risk of ADEs
Leukotriene  antagonists
Zafirlukast)
- These drugs have no proven role in COPD, they
are indicated only in asthma

(Montelukast,

+ Theophylline use in any patients of the
study
Montelukast use in patients without
diagnosis of asthma or allergic rhinitis
Zafirlukast use in patients without
diagnosis of asthma

Musculoskeletal system
- Calcium supplementation
- Unlikely to be of any benefit in the short term
- Vitamin D (ergocalciferol and colecalciferol)”
- Lack of clear evidence to support the use of
vitamin D to prevent falls and fractures,
cardiovascular events or cancers.
Anti-resorptive/bone anabolic drugs for
osteoporosis  (bisphosphonates,  strontium,

Musculo-skeletal system

Osteoporosis medications
(bisphosphonates, raloxifene,
strontium, denosumab)
- Except if used for the treatment of
hypercalcaemia secondary to bone
metastases.  Long-term  benefits at
population level. Little short or
intermediate term risk of stopping

- Calcium supplements in any patients of
the study

- Anti-resorptive/bone anabolic drugs use in
patients with diagnosis of osteoporosis

- SERM use in patients with diagnosis of
osteoporosis
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teriparatide, denosumab)
- Unlikely to be of any benefit in the short term
- SERMs for osteoporosis**

- Benefits unlikely to be achieved within 1 year,
increased short-intermediate term risk of
associated ADEs particularly venous
thromboembolism and stroke

- Long-term oral NSAIDs

- Increased risk of side effects (peptic ulcer disease,
bleeding, worsening heart failure, etc.) when
taken regularly for >2 months

- Long-term oral steroids

- Increased risk of side effects (peptic ulcer disease,
etc.) when taken regularly for >2 months.
Consider careful dose reduction and gradual
discontinuation

- Oral NSAIDs use for longer than 2
months
(in SNUH patients for longer than 4
weeks)
- Oral steroids use for longer than 2 months
(in SNUH patients for longer than 4
weeks)

Urogenital system
- 5-Alpha reductase inhibitors
- No benefit with long-term urinary bladder
catheterization
- Alpha blockers
- No benefit with long-term urinary bladder
catheterization
- Muscarinic antagonists

+ 5-Alpha reductase inhibitor use in patients
with diagnosis of BPH and urinary
catheterization
Alpha blocker use in patients with
diagnosis of BPH and urinary
catheterization
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- No benefit with long-term urinary bladder
catheterization, unless clear history of painful
detrusor hyperactivity

— Drugs for overactive bladder(muscarinic
antagonists and mirabegron)®

- No benefit in patients with persistent, irreversible
urinary incontinence unless clear history of
painful detrusor hyperactivity

+ Muscarinic antagonists use in patients

with diagnosis of BPH and urinary
catheterization

Endocrine system
- Diabetic oral agents
- Aim for monotherapy. Target of HbAlc < 8%.
Stringent glycaemic control is unnecessary

— De-intensify therapy. Avoid HbAlc targets

(HbA1c<7.5% associated with net harm in this

population). The goal of care is to minimize

symptoms related to hyperglycemia.*
* ACE-inhibitors for diabetes*

- Stop where prescribed only for prevention and
treatment of diabetic nephropathy. There is no clear
benefit in older people with advanced frailty with
poor survival prognosis
- Angiotensin receptor blockers for diabetes*

- Stop where prescribed only for prevention and
treatment of diabetic nephropathy. There is no clear

Oral Hypoglycaemics
Metformin, Sulfonylureas,
thiazolidinediones, DPP-4 inhibitors,
GLP-1 analogues, acarbose
- If sole use is to reduce mild
hyperglycaemia for secondary
prevention of diabetic associated events
- Potential short-term  complications
outweigh benefit

diagnosis
diagnosis hypertension

- Concurrent use of more than two diabetic

oral agents

(HbA1c <8% and concurrent use of more
than two diabetic oral agents for SNUH
data)

ACE-inhibitor use in patients with
of diabetes and without

- Angiotensin receptor blockers use in
patients with diagnosis of diabetes and
without diagnosis of hypertension
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benefit in older people with advanced frailty with

poor survival prognosis
Systemic  estrogens

symptoms**

- Increases risk of stroke and VTE disease.

Discontinue and only consider recommencing if

recurrence of symptoms

for  menopausal

- Oral estrogens use in female patients

Miscellaneous
* Multi-vitamin combination supplements

- Discontinue when prescribed for prophylaxis

rather than treatment
- Folic acid*

- Discontinue when treatment course is completed.
The usual treatment duration is 1-4 months unless
malabsorption, malnutrition or concomitant
methotrexate use.

- Nutritional supplements (other than vitamins)

- Discontinue when prescribed for prophylaxis

rather than treatment
- Prophylactic antibiotics***

- No firm evidence for prophylactic antibiotics to

prevent recurrent cellulitis or UTIs

- Vitamins, Minerals
- If not indicated to treat a low blood
plasma concentration
- No evidence for effectiveness
Complementary—alternative
medicines
- No evidence for effectiveness

- Oral Vitamins use in any patients of the
study

Nutritional supplements use
patients of the study

in any

- Oral antibiotics use for longer than 2
weeks in patients with UTI or cellulitis.

#Added in STOPPFrail version2
##Corrected in STOPPFrail version2
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*Removed in STOPPFrail version2: new criterion relating to antihypertensive therapies included in STOPPFrail version2.

**Removed in STOPPFrail version2: rarely applied

***Removed in STOPPFrail version2: there is evidence that long-term antibiotic therapy has a role in the prevention of recurrent
urinary tract infections in postmenopausal women.
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Table 3. List of potentially inappropriate medications used in this study

WHO- ]
Class Generic name
ATC code
Simvastatin, lovastatin, pravastatin, fluvastatin,
C10AA ] o ]
atorvastatin, rosuvastatin, pitavastatin
. . C10AB Gemfibrozil, fenofibrate, choline fenofibrate
Lipid Lowering agents
C10AC Cholestyramine
C10AX Omega-3-triglycerides, ezetimibe
Non-selective C02CA Doxazosin
a-blocker GO4CA Terazosin
CO3AA Hydrochlorothiazide
CO03BA Indapamide
CO7AA Propranolol
C07AB Atenolol, bisoprolol, nebivolol
CO7AG Carvedilol,
Anti-hypertensive Amlodipine, nifedipine, nimodipine, lacidipine,
barnidipine, lercanidipine
CO8DA Verapamil
C08DB Diltiazem
C09AA Enalapril, perindopril, ramipril
Losartan, valsartan, irbesartan, candesartan,
CO09CA

telmisartan, olmesartan, fimasartan
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C09DX Valsartan and sacubitril
Clopidogrel, acetylsalicylic acid, beraprost,
Antiplatelets BO1AC ) pios Y Y P
cilostazol, sapogrelate
NO5SAD Haloperidol
NO5AH Olanzapine, quetiapine
Antipsychotics
NO5SAL Amisulpride
NO5AX Avripiprazole, risperidone
Omeprazole, pantoprazole, lansoprazole,
Proton pump inhibitors  A02BC rabeprazole, esomeprazole, dexlansoprazole,
ilaprazole
H2 receptor Cimetidine, ranitidine, famotidine, nizatidine,
. A02BA o o
antagonists roxatidine, lafutidine
Leukotriene
) RO3DC Pranlukast, montelukast
antagonists
AL2AA Calcium, calcium citrate
Calcium carbonate and vitamin D,
Ca supplements
Al12AX Calcium citrate and vitamin D
Calcium and vitamin D
Osteoporosis o o
o MO5BA Alendronic acid, risedronic acid
medication
Selective estrogen )
GO3XC Raloxifene
receptor modulator
Non-steroidal anti- MO1AB Aceclofenac
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inflammatory drugs

MO1AC Meloxicam
Loxoprofen, pelibuprofen, zaltoprofen,
MO1AE ) P P P ) P
ibuprofen, naproxen, dexibuprofen
MO1AG Mefenamic acid
MO1AH Polmacoxib, celecoxib
MO0O1AX Nabumetone, morniflumate
MO1BA Acetylsalicylic acid
Dexamethasone, methylprednisolone,
Glucocorticosteroids HO02AB prednisolone, triamcinolone, hydrocortisone,
deflazacort
5a-reductase inhibitor ~ G04CB Finasteride, dutasteride
Doxazosin, naftopidil, alfuzosin, tamsulosin,
a-blocker GO4CA o )
terazosin, silodosin
Propiverine, tolterodine, solifenacin,
L . G04BD
Muscarinic antagonists fesoterodine
for overactive bladder
G04BX Imidafenacin
Al10BA Metformin
Al10BB Glibenclamide, gliclazide, glimepiride
) Al10BF Acarbose, voglibose,
Oral hypoglycemic
agents A10BG Lobeglitazone, pioglitazone
Sitagliptin, vildagliptin, saxagliptin, alogliptin,
Al10BH linagliptin, gemigliptin, anagliptin, evogliptin,

teneligliptin
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Al0BK Dapagliflozin, empagliflozin
A10BX Nateglinide
ACE inhibitors C09AA Ramipril
Losartan, valsartan, irbesartan, telmisartan,
. . C09CA )
Angiotensin Receptor olmesartan, fimasartan
Blockers
C09DX Valsartan and sacubitril
GO3CA Estradiol
Oral estrogens GO3CX Tibolone
G03DB Dienogest
Al1BA Multivitamins
AllCC Alfacalcidol, calcitriol, colecalciferol
Multivitamins Al1DA Thiamine
AllEB Vitamin B-complex with vitamin C
Al11GA Ascorbic acid
V06B Protein supplements
Nutritional
Fat/carbohydrates/proteins/minerals/vitamins
supplements \VO6DB e Y/ p
combinations
AO7TAA Nystatin, oral vancomycin, rifaximin
JO1AA Doxycycline, minocycline
Antibiotics
JO1CA Amoxicillin
JO1CR Amoxicillin and clavulanic acid, sultamicillin
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JO1DB Cefalexin, cefadroxil, cefradine, cefroxadine
Jo1DC Cefuroxime, cefaclor
Cefixime, cefpodoxime, cefdnir, cefditoren,
Jo1DD
cefcapene
JO1EE Sulfamethoxazole and trimethoprim
JO1FA Roxithromycin, clarithromycin, azithromycin
Ofloxacin, ciprofloxacin, levofloxacin,
JOIMA ) )
moxifloxacin
JO1XD Metronidazole
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Table 4. Diagnosis and KCD72 code used for PIMP analysis

Diagnosis KCD7 code

Benign prostatic hyperplasia N40

Hypertension 110-115

Ischemic heart disease 120, 121-23, 124, 125

Stroke 163, 164, 165, 169, G459
Dementia F00, F01, F02, FO3, G30, G31.82
Psychiatric F2, F30, F31

Asthma J45

Osteoporosis M80, M81, M82

Diabetes E10-E14

N30, N300, N301, N302, N303, N308, N309, N10,

Urinary tract infection

N110, N111, N118, N119, N12, N340, N370, N378

Cellulitis K122, L983, N4821, N730, M731, N732, H601

8K CD, Korean standard classification of disease
®P|M, potentially inappropriate medication
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M1

NPS 2018 data : A A A A
D-90 D-60 D-30 Assumed date of death
n
SNUH data : A A A
D-30 Date of Hospice consult D+30

Figure 1 Timeline of periods analyzed in this study

34 2 M E g



24 A3 A

~N

™

fife)

i

T~
W
)

fi%e)

™

mjy

X

W
N

o etge

&

A, &k 914,

A A=

o] 5]

o

PIM 9]
o]

S

=

stglon, a7k FAldl 55 °]

[¢}
5ol

%L

FaAte] ofw

25 PIM 24 u
7]

No
)
ﬂ

o

=
a

|

=]

Fsick 71zE PIM )

I<]

%

Fol A

°©

35

st PIM ¥}

2= °l%

e}

3

[e]
McNemar A4S 9]

T

L

BE FEAL SAS Enterprise guide 7.15 (2017 SAS Institute,
Al e

2.6 A 4
Cary, NC, USA)
0.05 m|¥lo g A9



AR A7 2018 HA A TEAE (NPS 2018) =
% 1,481,921 9] =3 o] qdom, 79 o] F=x o] gloA
AVREE o R FAEAY, AN 7] Fo] Ele A= 74,4310l A

Hagh 37N A E FRlshy] fldl, ©of T 49 ol A

7150l AW, 44d oldel wpAE FxIeo] gl 1,4247

o

A elste], 4G 649 Ako]l F4 ApEEAR 73,0078 = AG 8T

PAH AVREE WYOE JIAT BFU B4 2,23190] ek,

ofN
u
it

o] FoA wiekd RF AU megestrolS AFESII ALY U]l 90
ol FxtE W] AR FFEte] 1,658%E FESIUTE 9
1,558%W 2 PIMS 24 WIS AAtsr] 93 BER qlob Aws
B8 S (Figure 2). Aedstugdolds 20199 & & 5

R Eel I R

ri‘l

stz 1,243 (SNUH 2019)& &4

Ao ZTE B 7B ARE & %8 Zri(Table 5).
ARRBAANE AL Az A4 829 63.7%7F FAdolgoH,
654 olAtel 1,046MOE  67.1%= ASFAT. ALy u

g o AE JA o] 57.4%, 654 o]l gx7F 50.8%°] AT

36 A ‘._, L]l



A RINAE 7MY A5 A dFe 7hE w9 (3734, 23.9%),
H<eF(3609, 23.1%), 212189, 12.1%), thdAA<H(168%, 10.8%),
AAek(1329, 8.5%) S99 L£ow Uehgow, T Il o]At9

I A=

o,
o

5 glel, BAF nuh aFe 7 o wh

H (2739, 22%), (rEE146%, 11.8%), AFHA21Y, 9.7%),

gk (1069, 8.5%), %807, 6.5%) S +«Ad=2 E)

1899944, 63.8%), T (7639, 49.0%), A2 (7529, 48.3%),

AR A8 =420, 27.0%), &3 AAE@81Y, 18.0%),

A (2707, 17.3%), &% (2487, 15.9%), F1 4 #2359, 15.1%),
oS (2157, 13.8%) ol Atk Y AdRA= AT,

A5 ™G9, 33.7%), BRW(299%, 24.1%),
A A8 tZ (984, 7.9%), < (827, 6.6%), 5|94 AA%(61'8,

4.9%), BANAL(327, 2.6%), AvH(29%, 2.3%), =t¥F(29%,

R

2.3%), A2 (279, 2.2%) T AFS FHkstal SISt

A=l ZEARAAE APl 7Pk A7l FE OEEIRE



N
i

ki

ro,

bda olojd %

il
ol

449%(699) o2 7FF w2 HES A
(26.9%, 419%), HY W BAAL (15.5%, 2429), 2 HA(12.7%,

1989) <=o]t}.

Aetstagd Anoxs SA9A AFs = Fak gl
Aq=d, Al dgFEE #FAE 6319 (50.8%) 130 aL

WEddaa7t 5457 (43.9%), SwA WESAIE 559 (4.4%),

Z3 A A gz 129 (1.0%) 02 eyt

38 . H E T ¢



NPS 2018
Total Population
1,481,921

)

Patients
with claim data
after July
1,407,490

A 4

Patients
with last claim data

between April and June

73,007

Patients

with death record
before March
1,424

A 4

Non-cancer Patients
70,776

Cancer patients
2,231

l

Opioid, megestrol use

1,558

Admission for 90days or longer

39

% NPS: national patient sample

Figure 2 Inclusion flow diagram of the terminal cancer patients from
NPS 2018 claim data
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Table 5 Patient characteristics of the terminal cancer patients

Population data

Single tertiary hospital data

(N=1,558) (N=1,243)
Gender N (%) Gender N (%)
Male 993 (63.7%) Male 714 (57.4%)
Female 565 (36.3%) Female 529 (42.6%)
Age group (years) Age group (years)
<64 512 (32.8%) <64 612 (49.2%)
65-74 389 (25.0%) 65-74 356 (28.6%)
75< 657 (42.2%) 75< 275 (22.1%)
Type of cancer* Type of cancer
Hepatobiliary 373 (23.9%) Lung 273 (22.0%)
Lung 360 (23.1%) Hepatobiliary 146 (11.8%)
Stomach 189 (12.1%) Pancreas 121 (9.7%)
Colorectal 168 (10.8%) Colorectal 106 (8.5%)
Pancreas 132 (8.5%) Stomach 80 (6.5%)
Other 101 (6.5%) Breast 78 (6.3%)
Renal 88 (5.7%) Other 73 (5.9%)
Prostate 80 (5.1) Lymphoma 55 (4.4%)
Gynecologic 53 (3.4%) Brain 54 (4.3%)
Leukemia 44(2.8%) Head and Neck 54 (4.3%)
Breast 43 (2.8%) Sarcoma 51 (4.1%)
Head and Neck 40 (2.6%) Renal 39 (3.1%)
Esophagus 39 (2.5%) Gynecologic 30 (2.4%)
Thyroid 34 (2.2%) Leukemia 27 (2.2%)
Brain 33 (2.1%) Prostate 25 (2.0%)
GIST 30 (1.9%) Esophagus 19 (1.5%)
Lymphoma 29 (1.9%) Thyroid 12 (1.0%)

Comorbidity*

Comorbidity*

Hypertension
Diabetes
Asthma
BPH**
IHD***

Dementia

Stroke

994 (63.8%)
763 (49.0%)
752 (48.3%)
420 (27.0%)
281 (18.0%)

270 (17.3%)
248 (15.9%)

40

Hypertension
Diabetes
BPH**
Stroke

IHD***

Psychiatric
disease****

Dementia

419 (33.7%)
299 (24.1%)
98 (7.9%)
82 (6.6%)
61 (4.9%)
32 (2.6%)

29 (2.3%)
b 3 [,



Psychiatric
disease****

Osteoporosis

235 (15.1%)
215 (13.8%)

Osteoporosis

Asthma

29 (2.3%)
27 (2.2%)

Type of Hospital Location of patient

Tertiary hospital 699 (44.9%) Outpatient 631 (50.8%)
Secondary hospital 419 (26.9%) Ward 545 (43.9%)
Primary hospital, clinic 242 (15.5%) Emergency room 55 (4.4%)
Nursing hospital 198 (12.7%) Intensive care unit 12 (1.0%)

* Type of cancer, comorbidities in NPS 2018 data were allowed duplicate entries
** BPH, benign prostatic hyperplasia

***|HD, ischemic heart disease includes angina, myocardial infarction
****Pgychiatric disease include schizophrenia and bipolar disorder
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79478 (63.9%)°190 2™, 10F oI’ tefAlE ARE Sk 3127

o

=
25.1%% AT AEoEdERE 309 ol 7]l
M2oll= 5% ol thefAl ARG #A7F 6817 (54.8%)°]1 3L 10F o]
AREEE 2= 260% (20.9%) 010tk M1 71kel Hls M2 7]3kel

ookAl AFE W7 Fo 8l Ak th(p<0.001) (Table 6).

PIM x4l sigdsts ofas 15 ol AR #haks M1 7]k

532W O 2 428%% AAEFF oW, PIM k& 2
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A Ak
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71Zkelli= PIME 1% o) AMgst sabyh 489 o= 39.3%%
AR o, 2% AEE @A 1488 (11.9%), 37FA ol PIMS

AFE3E S 2k= 67 (5.4%) ©] T (Table 6).

TA AR PIM AL¥E=E AHyd M1 717 5 314 219 PIM

flo

Ol AAYFA 5 A (1427, 11.4%), % 9FA] (1334, 10.7%),

F3Ha e A (1037, 8.3%), H2 &4 24 (95, 7.6%),

[d

R AAA 919, 7.3%), kA (799, 6.4%), Z7F B

=
737 NSAIDs(627, 5.0%), 713t 58 A+ AHZO|=A1A (6078,
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4.8%), ZaXTA (497, 3.9%) < =AE E}ATH(Table 6).

M1 7Z]zke] w8 M2 7]%be] PIME RIEE et AT

O
o

HAE=Y, o dXAESAZA ML 11.4% vs. M2 9.9%, p=0.004),
Z S EFU A (8.3% vs. 6.3%, p=0.001), d3d7skA (M1 6.4% vs. M2
5.3%, p=0.009), ZHEHZ=A M1 3.9% vs M2 2.6%, p=0.002),

FIAFA ML 3.3% vs M2 2.6%, p=0.003)= 3+ x}o|=

u

b gleh &, A A A= M1 73k vl M2 7]3tellA PIM 2

HIE7F Fo5HA o =4 YJebgt(M1 2.3% vs M2 3.8%, p=0.009).

STOPPFrail version29] WAAIES dHF wrgsle] daggers

PIMOo. 2 F7lste] XS uwl, M1 7|3t= 699W(5.6%), M2

1

713kell= 657 (5.2%)°] PIMRI #Fudsteks Ab&sta Qlglew +
717F Apolell o)t zfol= {1tk (Table 7). STOPPFrail version 2
WAANGS A Wk ste] PIM /8 Al A4bsd PIME 1F o4
AbEsE A M1 7Igbel 53778 (43.2%), M2 7|ztel&
4987 (40.1%)°1%3.  PIMS  2&  AREst  Sxb= M1 7]3kel
17278 (13.8%), M2 7|Ztel 1499 (12.0%) Z12Ji1 PIM= 3% o4
AHE-sE Bk M1 717bel 1039 (8.3%), M2 7|ztel 819 (6.5%) =
e O, M1e] H] 3] M2 713k 2 &HA

H4eA T (p=0.020) (Table 7).
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Table 6 Frequency of polypharmacy and potentially inappropriate

medications for single tertiary hospital 2019 data (N=1,243)

M1 (D-30 ~ DO) M2 (D1 ~ D30)
N (%) N (%) P value

Polypharmacy
=4 449 (36.1%) 562 (45.2%)
5-9 482 (38.8%) 421 (33.9%) <0.001
10< 312 (25.1%) 260 (20.9%)
Number of PIMs per patient
0 711 (57.2%) 754 (60.7%)
1 279 (22.4%) 274 (22.0%) 0.018
2 160 (12.9%) 148 (11.9%) '
3< 93 (7.5%) 67 (5.4%)
Category of PIMs
Lipid lowering agents 142 (11.4%) 123 (9.9%) 0.004
Nutritional supplements 133 (10.7%) 122 (9.8%) 0.288
Multivitamins 103 (8.3%) 78 (6.3%) 0.001
H2 receptor antagonists 95 (7.6%) 80 (6.4%) 0.139
Proton pump inhibitors 91 (7.3%) 84 (6.8%) 0.463
Hypoglycemic agents 79 (6.4%) 66 (5.3%) 0.009
Long term oral NSAIDs 62 (5.0%) 57 (4.6%) 0.522
Long term oral steroids 60 (4.8%) 48 (3.9%) 0.121
Calcium supplements 49 (3.9%) 32 (2.6%) 0.002
Antiplatelets 41 (3.3%) 32 (2.6%) 0.003
Antipsychotics 28 (2.3%) 47 (3.8%) 0.009
Memantine 7 (0.6%) 6 (0.5%) 0.317
Gastrointestinal antispasmodics 7 (0.6%) 2 (0.2%) 0.059
ARBs for diabetic nephropathy 5 (0.4%) 7 (0.6%) 0.157
Estrogens 4 (0.3%) 3 (0.2%) 0.655
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@ -blocker for urinary symptom 3(0.2%) 4 (0.3%) 0.564

Theophylline 2 (0.2%) 1 (0.1%) 0.317
Drugs for osteoporosis 2 (0.2%) 2 (0.2%) 1.000
Muscarinic antagonist for

overactive bladder 2 (0.2%) 2(0.2%) 1.000
Prophylactic antibiotics 2 (0.2%) 2 (0.2%) 1.000
Leukotriene antagonists 1 (0.1%) 0 (0%)

5 @ -reductase inhibitors 1 (0.1%) 1 (0.1%) 1.000
Non-selective « -blockers for 0 0

hypertension 0 (0%) 1(0.1%)

ACE inhibitors for diabetic

nephropathy 0 (0%) 0 (0%)

SERM for Osteoporosis 0 (0%) 0 (0%)

PIM, potentially inappropriate medication; SERM selective estrogen receptor modulator;
NSAIDs nonsteroidal anti-inflammatory drugs; ARB, angiotensin receptor antagonist
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Table 7 Frequency of potentially inappropriate medications according
to STOPPFrail criteria version2 in single tertiary hospital 2019 data

(N=1,243)
M1 (D-30 ~ DO) M2 (D1 ~ D30)

N (%) N (%) P value
Number of PIMs per
patient
0 706 (56.8%) 745 (59.9%)
1 262 (21.1%) 268 (21.6%) 0.020
2 172 (13.8%) 149 (12.0%)
3< 103 (8.3 %) 81 (6.5%)
Added PIM Category
Anti-hypertensive 69 (5.6%) 65 (5.2%) 0.586

medications

PIM, potentially inappropriate medication
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AFgD Arole] Z1IZEMI) M= 5F o) s AME @A)
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LFERTH(Table 8).

Bodqea mg Aos PIM xAe ddats RS 1E o
Fgs s M1 ZIZelE 91479 (58.7%), M2 7|Ztel:
9054 (58.1%), M3 71ztel= 8034 (51.6%)°l3Atk.  PIME 2%
AHEsE A M1 7Igbel 2587 (16.6%), M2 7|Ztel&
253 (16.2%), M3 7|Ztole= 22198 (14.2%) 01031, 37FA )49
PIMsZ ARE3 3x:= M1 713k 210W(13.5%), M2 7|zt

218 (14.0%) 1¥ 3L M3

F4 Aol 378 ol 71ZE(M1) ©ll A
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ALLE ol AAAESE A=A (3079, 19.7%), TREHZ A (274
17.6%), dFAstA(2217, 14.2%), wix#dd  FAed O
dupabekAl (18294,  11.7%), H2-FEAXA (11073 7.1%),
FEA (1027, 6.6%), 717+ HE&S AT NSAIDs(87%, 5.6%),

FHAFA (80, 5.1%) 3 FS A ZE e

T4 ALl TARIASS AW oFtol wststeAE sk 98l
M1, M3 7]7Fe] A= McNemar AL E3] A= vlws] H
M1 7]ZFell B8]l M3 7Izbell vhekA]l ARE-3RAte] RIETZE folEHA
23Tk (ThokAl AFESAF M= M1 72.7% vs M3 67.8%, p<0.001).
g4 F PIM AFE M1 ZIzkel w8l M3 71ztel f-EJEHA
ZF & THPIM 07) 82F M1 41.3% vs M3 48.5%, PIM 170 $2F M1
28.6% vs M3 26.0%, PIM 270¢1 32} M1 16.6% vs M3 14.2%, PIM
370 o]4kel #aF M1 13.5% vs M3 11.4%, p<0.001). PIM AGH=
B gS u, o)A E A5A M1 19.7% vs M3 15.9%, p<0.001),
T2 EFGZAA (ML 17.6% vs M3 16.4%, p=0.018), &d7akA] (M1
14.2% vs M3 10.9%, p< 0.001), #lxZAte] tish 2ulxickA (M1
11.7% vs M3 10.0%, p=0.006), FH23A (M1 5.1% vs M3 3.7%,
p=0.001) 28 ogd YA ML 2.4% vs M3 1.2%, p=0.003)
S M1 ZIgbel mlsl M3 7)ol foEAl fgad FAE

YER 1T (Table 8).
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Table 8 Frequency of polypharmacy and potentially inappropriate
medications in population database (2018-NPS) (N=1,558)

M1 M2 M3

(D-90~D-60)  (D-60~D-30)  (D-30~DO)

N (%) N (%) N (%) P value?
Polypharmacy
<4 425 (27.3%) 399 (25.6%) 503 (32.3%)
5-9 503 (32.3%) 476 (30.6%) 476 (30.6%) <0.001
10< 630 (40.4%) 683 (43.8%) 579 (37.2%)
Number of PIMs per patient

0 644 (41.3%) 653 (41.9%) 755 (48.5%)
1 446 (28.6%)  434(27.9%)  405(26.0%) _ 0.001
2 258 (16.6%) 253 (16.2%) 221 (14.2%)
3 < 210 (13.5%) 218 (14.0%) 177 (11.4%)
Category of PIMs
Lipid lowering agents 307 (19.7%) 299 (19.2%) 247 (15.9%) <0.001
Proton pump inhibitors 274 (17.6%) 2880 (18.5%) 256 (16.4%)  0.018
Hypoglycemic agents 221 (14.2%) 209 (13.4%) 170 (10.9%)  <0.001
So)‘,n?g‘t’gr']‘fr for urinary 182 (11.7%) 171 (11.0%) 156 (10.0%)  0.006
H2 receptor antagonists 110 (7.1%) 124 (8.0%) 106 (6.8%) 0.493
Nutritional supplements 102 (6.6%) 107 (6.9%) 100 (6.4%)  0.855
Long term oral NSAIDs 87 (5.6%) 93 (6.0%) 79 (5.1%) 0.088
Antiplatelets 80 (5.1%) 78 (5.0%) 58 (3.7%) 0.001
Calcium supplements 67 (4.3%) 67 (4.3%) 56 (3.6%) 0.071
Long term oral steroids 57 (3.7%) 59 (3.8%) 52 (3.3%) 0.197
5 a -reductase inhibitors 52 (3.3%) 53 (3.4%) 51 (3.3%) 0.853
Multivitamins 46 (3.0%) 49 (3.2%) 44 (2.8%) 0.683
Prophylactic antibiotics 37 (2.4%) 35 (2.3%) 19 (1.2%) 0.003
Memantine 20 (1.3%) 18 (1.2%) 15 (1.0%) 0.096
Muscarinic antagonist for 19(12%)  14(09%)  11(07%)  0.046
e 16 (1.0%) 12(08%)  14(0.9%)  0.695
Theophylline 12 (0.8%) 15 (1.0%) 15 (1.0%) 0.467
Antipsychotics 5 (0.3%) 5 (0.3%) 5 (0.3%) 1.000
Drugs for Osteoporosis 5 (0.3%) 9 (0.6%) 7 (0.5%) 0.414
%?%;g'eer‘t?éh"sﬁoﬁ -blockers 4 (0.3%) 4 (0.3%) 4(03%)  1.000
SERM for Osteoporosis 4 (0.3%) 3(0.2%) 2 (0.1%) 0.414
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Leukotriene antagonists 2 (0.1%)

Estrogens for menopausal

symptoms P 1(0.1%)
CE inhibitors for diabetic

nephropathy 0 (0.0%)

ARBs for diabetic

nephropathy 0 (0.0%)

2 (0.1%)
1 (0.1%)
0 (0.0%)

0 (0.0%)

2 (0.1%)
0 (0.0%)
0 (0.0%)

1(0.1%)

1.000
1.000
1.000

NPS, National population sample; PIM, potentially inappropriate medication; SERM
selective estrogen receptor modulator; NSAIDs nonsteroidal anti-inflammatory drugs; ARB,

angiotensin receptor antagonist

aMcNemar test was performed to compare M1 and M3
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218kt (Table 9).

Z0k A FoA= FIA A S (adjusted odds ratio, aOR 4.54,
95% confidence interval, CI 1.94-10.64) % 2% (aOR 2.20, 95%
CI 1.53-3.17)& 7IA1 A& A5l PIMo] & 7hsAdo] =otA]+=

O %y

AHetE oHAETE S W= PIMel Q& TheAdol
7183 (aOR 1.45, 95% CI 1.38—1.52), 75410172 A& o] 644
olat A=l B3 PIMo] & 7FsAlo]l oF 1.6M] 71 = o=

159 th(aOR 1.65, 95% CI 1.09—2.49).

AFel ME FHoAE 7P £ dFoldd A (2737, 22.0%)
=Ll 2 gFE5e PIM A JteAd ARE AAkegith
A4 9H(@O0R 5.02, 95% CI 1.73-14.63), #341%(aOR 9.70, 95%
CI 1.68-55.85), %% @OR 3.53, 95% CI 1.56-7.99),

7479+ (a0R 2.39, 95% CI 1.14-5.03), 2% (aOR 3.18, 95% CI

1.05-9.62) ¥A= PIMe A 7HsAdo] #HY AR =2 o7
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Table 9 Factors related with PIMs in terminal cancer patients received
hospice care in single tertiary hospital

Odds Ratio 95% Wald

Estimates  Confidence Limits

Comorbidity

Ischemic heart disease 4.54 1.94 10.64
Diabetes 2.20 1.53 3.17
Stroke 1.43 0.79 2.59
Hypertension 0.94 0.67 1.31
Dementia 1.70 0.64 4.54
Benign prostatic hyperplasia 1.09 0.60 1.96
Psychiatric disease 1.01 0.40 2.53
Number of medications 1.45 1.38 1.52
Female 1.19 0.85 1.67
Age

<64 years 1,00

65-74 years 1.32 0.92 1.90
> 75 years 1.65 1.09 2.49
Type of Cancer

Lung 1.00

Prostate 5.02 1.73 14.63
Thyroid 9.70 1.68 55.85
Brain 3.53 1.56 7.99
Head and Neck 2.39 1.14 5.03
Esophagus 3.18 1.05 9.62
Sarcoma 2.02 0.95 4.28
Hepatobiliary 1.57 0.92 2.67
Stomach 1.71 0.89 3.30
Leukemia 2.71 0.81 9.08
Breast 1.43 0.73 2.81
Pancreas 1.21 0.68 2.16
Colorectal 1.15 0.62 2.12
Other 1.09 0.53 2.25
Lymphoma 1.14 0.52 2.51
Gynecologic 0.60 0.20 1.82
Renal 0.38 0.15 1.59
Location of patient

Ambulatory 1.00

Intensive care unit 4.46 1.01 19.75
General ward 0.77 0.55 1.07
Emergency room 0.75 0.36 1.59
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Table 10 Factors related to PIMs in terminal cancer patients from
population database (2018-HIRA-NPS)

Odds Ratio 95% Wald

Estimates  Confidence Limits

Comorbidity

Benign prostatic hyperplasia 2.04 1.47 2.83
Diabetes 1.75 1.35 2.27
Hypertension 151 1.14 1.99
Stroke 1.35 0.91 2.01
Ischemic heart disease 1.05 0.72 1.53
Dementia 1.05 0.71 1.57
Psychiatric disease 1.01 0.69 1.47
Number of medications 1.28 1.24 1.34
Female 1.19 0.85 1.67
Age

< 64 years 1.00

65-74 years 1.42 1.01 1.32
> 75 years 0.95 0.68 1.34
Type of Cancer

Hepatobiliary 1.00

Esophagus 4.23 1.33 13.51
Stomach 1.77 1.06 2.98
Colorectal 1.73 1.02 2.93
Pancreas 1.85 0.99 3.46
Other 1.79 0.99 3.25
Multiple cancer 1.52 0.96 2.41
Head and Neck 2.64 0.94 7.41
Renal 2.00 0.92 4.35
Prostate 1.96 0.76 5.06
Lung 1.16 0.76 1.77
Leukemia 1.66 0.69 3.97
Breast 1.24 0.52 2.94
Gynecologic 1.03 0.47 2.23
Thyroid 1.73 0.41 7.25
Lymphoma 1.33 0.37 4.82
Brain 1.17 0.33 4.11
GIST 0.44 0.01 127.90

56



Type of hospital

hospital and clinic 1.00

Tertiary hospital 1.08 0.74 1.57
Secondary hospital 0.99 0.66 1.48
Nursing hospital 0.39 0.23 0.65

HIRA-NPS, Health Insurance Review and Assessment service-National population sample;
GIST, gastrointestinal stromal tumor
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English abstract
Analysis of Potentially Inappropriate

Medications Use and Related Factors

INn Terminal Cancer Patients

Sunghwan Kim
Clinical pharmacy, Department of Pharmacy
The Graduate School

Seoul National University

Polypharmacy is common in cancer patients by taking not only drugs for cancer
treatment, but also drugs for other underlying diseases and supportive care drugs
for relieving adverse reactions of chemotherapy. In terminal cancer patients who
have 6 to 12 months of life expectancy, the goal of treatment should focus on
improving quality of life, such as alleviating the pain caused by cancer-related
symptoms and avoiding unnecessary treatment. Nevertheless, it is common for
terminal patients to keep taking many drugs that can only benefit from long-term
use. Such unnecessary polypharmacy can lead to problems such as drug interaction,
adverse reactions, and poor quality of life.

STOPPFrail, OncPal are the deprescribing guideline that suggest potentially
inappropriate medications (PIMs) to frail patients with a limited life expectancy.
The purpose of this study was to identify the frequency of PIM use according to the
STOPPFrail and OncPal guideline in terminal cancer patients in South Korea and

to analyze related factors.
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We used two data sources. The one is the data from the 2018 Health Insurance
Review and Assessment Service - National Patients Sample (HIRA-NPS) of South
Korea and the other was electrical medical records of cancer patients registered
hospice care in 2019 at one tertiary hospital. After reviewing the STOPPFrail
criteria and the OncPal guideline, we adjusted the criteria for PIMs to applicable
level in this study. When we analyze the national patients sample data, patients
with death records or previous medical records but no healthcare utilization for
more than 6 months are considered as deceased patients. Among them, patients
who used opioid analgesics or megestrol, or who had been hospitalized for more
than 90 days were defined as the deceased terminal cancer patients. The
prescriptions for 3 months prior to the estimated death were reviewed and only the
oral medications used for more than 7 days or more were included in the analysis.
For patients receiving hospice care at tertiary hospital, we reviewed the
prescriptions for one months before and after the hospice consultation request date.

A total of 1,558 terminal cancer patients among 1,481921 patients of 2018
national patients sample data were included for analysis. Among them, 1,133
patients (72.7%) used 5 or more medications and 630 patients (40.4%) used 10 or
more medications. According to the adjusted PIM criteria, 914 patients (58.7%)
used 1 or more PIMs and 210 patients (13.5%) used 3 or more PIMs. The most
common categories of PIM were lipid lowering agents (307 patients, 19.7%),
proton pump inhibitors (274 patients, 17.6%), hypoglycemic agents (221 patients,
14.2%), alpha-blocker for urinary symptoms (182 patients, 11.7%), H2 receptor
antagonist (110 patients, 7.1%).

A total of 1243 cancer patients in hospice care at the tertiary hospital were

included in the analysis. Among them, 794 patients (63.9%) used 5 or more
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medications and 312 patients (25.1%) used 10 or more medications. Five hundred
and thirty two patients (42.8%) were found that used one or more PIMs and 93
patients (7.5%) were found that used three or more PIMs.

The frequent categories of PIM that found in hospice care patients were lipid
lowering agents (142 patients, 11.4%), nutritional supplements (133 patients,
10.7%), multivitamins (103 patients, 10.7%), H2 receptor antagonists (95 patients,
7.6%), proton pump inhibitor (91 patients, 7.3%).

This study showed that polypharmacy and PIM use according to the predefined

guideline in terminal cancer patients were prevalent in real-world practice. These

findings suggested that active interventions for pharmacotherapy were necessary

for these patients.

Keywords : Deprescribing, Potentially inappropriate medication, Terminal cancer

patient, STOPPFrail, OncPal
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