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Evaluation of Proper Use of NSAIDs to Prevent Gastrointestinal
and Cardiovascular Problems in Elderly Patients
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Background: Elderly patients with gastrointestinal (GI) and cardiovascular (CV) risk factors may be more easily
exposed to NSAID-related side effects (SEs). Based on the ACG guideline of year 2009, the aim of the study is to
evaluate proper use of NSAIDs and gastroprotective drugs according to the degree of GI and CV risk strengths in the
patients. Methods: Retrospectively surveyed 410 elderly patients with NSAIDs for more than 30 days at a general hos-
pital in Korea. GI risk factor includes age, ulcer history, high-dose NSIADs, concurrent aspirin use, steroids or antico-
agulants. CV risk factor includes angina, myocardial infarction, cerebral infarction, atrial fibrillation or coronary
intervention requiring low-dose aspirin. These factors were classified as high/low cardiovascular groups and high/moder-
ate/low GI groups. Results: There were 14 patients in high CV risk group and high GI risk group. The group was rec-
ommended not to use NSAIDs as it is not adequate. There were 101 patients in high CV risk group and moderate GI
risk group. This group was recommended to use naproxen and PPI/misoprostol. But all patients except one were not
adequate. There were 9 patients in low CV risk group and high GI risk group. This group was recommended to use
selective COX-2 inhibitor and PPI/misoprostol. 5 cases were proper while 4 cases did not. There were 285 patients in
low CV risk and moderate GI risk group who were recommended to use non selective NSAIDs and PPI/misoprostol or
selective COX-2 inhibitor only. 103 patients were proper while 182 patients not adequate. Overall, the SEs were higher
in those cases for inadequate use of drugs comparing to the adequate. CV SEs were statistically significant. However,
SEs for each risk groups were different. For the case of low CV risk group and high/moderate GI risk group, the inade-
quate use of drugs makes the SE high and the other groups are not. Also, it was not statistically significant. Conclu-
sions: In elderly patients, the inappropriate use of NSAIDs can increase the risk of the disease. Therefore, GI and CV
risk must be considered simultaneously, and the proper use of NSAIDs and gastroprotective drugs for each risk groups
should be reconsidered.
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Table 1. Recommendation criteria for the prevention of NSAIDs-related ulcer complications based on gastrointestinal and

cardiovascular risk ratio (ACG, 2009).

GI
Category , , —
Low risk Moderate risk High risk
Low 1] 2] 3]
risk Non-selective Non-selective NSAIDs + Alternative therapy (if possible) OR
ov NSAIDs only PPI/misoprostol OR Selective COX-2 inhibitor  Selective COX-2 inhibitor + PPI/misoprostol
High o 5] Avoid NSAIDs OR scctive COX.2
risk Nap roxen Naproxen + PPI/misoprostol VoIc N s OR selective )
PPI/misoprostol inhibitor/Use alternative therapy

GI (Gastrointestinal); CV (Cardiovascular); Cardiovascular high-risk (a group needed low-dose aspirin)
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Table 2. Characteristics of the study population (n, %).
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Total Non-selective NSAIDs (n=202) Selective
(n=410) Naproxen (n=7) Non-naproxen (n=195) COX-2 inhibitor (n=208)
Age (year) 76.0+£6.6 70.1£5.2 75.5+6.4 76.6£6.6
Sex Male 103 (25.1) 4(1.0) 66 (16.1) 33(8.1)
Female 307 (74.9) 3(0.7) 129 (31.5) 175 (42.7)
Rx duration (day) 101.4+58.5 82.6+42.6 90.8+56.6 111.9+£58.7
Musculoskeletal 293 (71.5) 4(1.0) 91 (222) 198 (48.3)
Indications for RA 21(5.1) 3(0.7) 9(22) 9(2.2)
NSAIDs PHN 36 (8.9) - 36 (8.8) -
Miscellaneous" 60 (14.6) - 59 (14.4) 1(0.2)
Antiplatelets” 120 (29.3) 1(0.2) 33(8.1) 86 (21.0)
comedica-tions for Steroids” 53 (12.9) 5(1.2) 25(6.1) 23 (5.6)
Gl risk Anticoagulants” 8(2.0) - 1(02) 7(1.7)
High dose (duplication) ~ 17(0.2) - 19(0.2) -
Angina 58 (14.1) - 16 (3.9) 42(10.2)
Stroke 62 (15.1) - 32(7.8) 30(7.3)
MI 6(1.5) 1(0.2) 1(0.2) 4(1.0)
cv A. fib. 8(2.0) - 1(0.2) 7(1.7)
) Heart failure 32(17.8) - 11(2.7) 21(5.1)
co-morbid )
Hypertension 160 (39.0) 3(0.7) 67 (16.3) 90 (22.0)
Dyslipidemia 73 (17.8) 2(0.5) 23(5.6) 48 (11.7)
Diabetes 70 (17.1) 4(1.0) 23(5.6) 43 (10.5)
Gl Peptic ulcer_complctn 5(1.2) - 2(0.5) 3(0.7)
Peptic ulcer_smpl 21(5.1) - 8(2.0) 13(3.2)

1) cancer pain, neuralgia, 2) aspirin(low-dose), 3) prednisolon, methylprednisolon, 4) warfarin, 5) duplication (etodolac+talniflumate), GI
(gastrointestinal), CV (cardiovascular); RA (rheumatoid arthritis), PHN (Post-herpetic neuralgia), MI (myocardial infarction), A. fib (atrial

fibrilation); All data show as Mean+SD

= 26(6.7%)°1 k. A F T 1= vz NSAID
o} AR 54| 5 A4 Fo] S T(Table 3).
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Table 3. Current status using NSAIDs and gastrointestinal drugs for gastrointestinal risk ratio (n, %).
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HGI MGI LGI
n=23 (5.6%) n=386 (94.1%) n=1 (0.2%)
GI drugs ; ; ; ; : ;
Non-selective  Selective COX-2 Non-selective  Selective COX-2  Non-selective  Selective COX-2
NSAIDs inhibitor NSAIDs inhibitor NSAIDs inhibitor
PPI 2(8.7) 8 (34.8) 17 (4.4) 94 (16.6) - -
- Mucoprotectors 4(17.4) 2(8.7) 89 (23.1) 45 (11.7) 1 (100.0) -
o .

% Antacids - - 20(5.2) 1(0.3) - -
] Digestives - - 12(3.1) - - -
§ GIl-modulators - - 14 (3.6) 2(0.5) - -
H,RA (usual dose) 1(4.3) - 1(0.3) 4(1.0) - -
>2 drugs” 2(8.7) 4(17.4) 132 (4.7) 28(7.2) - -
Without co-medication - - 26 (6.7) 20(5.2) - -
Total (n=410) 9(39.1) 14 (60.8) 192 (49.7) 194 (50.3) 1(100.0) -

1) Antacids or digestives or H,RAs with PPI or mucoprotectors; 2) included 1 patient with H,RA+antacids; HGI (High GI risk group); MGI
(Moderate GI risk group); LGI (Low GI risk group); PPI (proton pump inhibitor); H,RA (H, receptor antagonist); GI (gastrointestinal).

Table 4. Current status using NSAIDs and gastrointestinal drugs for cardiovascular risk ratio (n, %).

HCV
n=115 (28.0%)

LCV

n=295 (72.0%)

Gl drugs Non-selective NSAIDs  Selective COX-2 Non-selective NSAIDs Selective COX-2
Naproxen Non-naproxen inhibitor Naproxen  Non-naproxen inhibitor
PPI - 1(0.9) 23 (20.0) 4(14) 14 (4.8) 79 (26.8)
c Mucoprotectors - 25(21.7) 23 (20.0) - 69 (23.4) 24 (8.1)
% Antacids - 3(2.6) - - 17 (5.8) 1(0.3)
3 Digestives - 1(0.9) - - 11(3.7) -
§ GI-modulator - 4(3.5) 2(1.7) - 10 (3.4) -
H,RA (usual dose) - 1(0.9) 3(2.6) - 1(0.3) 1(0.3)
>2 drugs” 1(0.9) 5(4.3) 11(9.6) 2(0.7) 72(2.4) 21(7.1)
Without co-medication - 5(4.3) 7(6.1) - 21(7.1) 13(4.4)
Total (n=410) 1(0.9) 45(39.1) 69 (60.0) 6(2.0) 150 (50.8) 139 (47.1)

1) Antacids or digestives or H,RAs with PPI or mucoprotectors; 2) included 1 patient with H,RA+antacids; HCV (High CV risk group); LCV
(Low CV risk group); PPI (proton pump inhibitor); H,RA (H, receptor antagonist); CV (cardiovascular).
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Table 5. Current status using NSAIDs and gastrointestinal drugs for gastrointestinal and cardiovascular risk ratio (n, %).

HCV n=115 LCV n=295
THGI n=14 2IMGI n=101 BIHGI n=9 4 MGI n=285 BILGI n=1
GI drugs Non-selective . Non-selective . . . .
NSAIDs Selective NSAIDs Selective Non- Selective  Non-  Selective Non- Selective
COX- COX-2 selective COX-2 selective COX-2 selective COX-2
Naproxen Non-  2inhibitor Naprox Non- inhibitor NSAIDs inhibitor NSAIDs inhibitor NSAIDs inhibitor
naproxen en naproxe
PPI - 1(7.1) 5@35.7) - - 18 (17.8) - 3(33.3) 17(6.0) 76(26.7) - -
_ Mucoprotectors - 2(143) 2(143) - 23(228)21(208) 1(1L]) - 66(23.1) 24(84) 1(100.0) -
% Antacids - - - - 3(3.0) - - - 17(6.0) 1(04) - -
Q
S Digestives - - - - 1(10) - - - 11(3.9) - - -
E GI-modulator - - - - 440 2(20 - - 10(3.5) - - -
o
H,RA - 1(7.1) - - 3(3.0) - - 1(04) 1(04) - -
>2 drugs” - 1(7.1) 2(143) 1(0.1) 4(4.0) 9(89) 3(333) 2(22.2) 8Y(28) 19(6.7) - -
Without co-medication - - - - 5(5.00 7(6.9) - - 21(7.4) 13(4.6) - -

Total (n=410) - 5(357) 9(643)

1(1.0) 40 (39.6) 60 (59.4) 4 (44.4) 5(55.5) 151(53.0) 134 (47.1) 1 (100.0) -

1) Antacids or digestives or H,RAs with PPI or mucoprotectors; 2) included 1 patient with H,RA+antacids; HCV (High CV risk group); LCV
(Low CV risk group); HGI (High GI risk group); MGI (Moderate GI risk group); LGI (Low GI risk group); PPI (proton pump inhibitor); H,RA

(H, receptor antagonist); CV (cardiovascular); GI (gastrointestinal).

Table 6. Adequacy review for using NSAIDs and GI drugs for GI and CYV risk ratio (ACG, 2009) (n, %).

High CV risk Low CV risk
[y ; [2] - Bl 4] B H - Total
High GI risk Moderate GI risk High Gl risk "' Moderate GI risk Low GI risk
Total 14 (3.4) 101 (24.6) 9(22) 285 (69.5) 1(0.2) 410 (100.0)
Adequate use - 1(1.0) 5(55.6) 103 (36.1) - 109 (26.6)
Inadequate use 14 (100.0) 100 (99.0) 4444 182 (63.9) 1(100.0) 301(73.4)
CV (cardiovascular); GI (gastrointestinal)
(36.1%), F-A 7 1829 (63.9%), PI1ATA ANPZ 19> o] veldeh $AR Aol vlAdEA NSAIDsE A

FAge s Vel AElshd, 9183 2 A A9
o] w}E NSAIDs®} $14-3A] 2F-8-oF& A2 M3 1099
(26.6%), S48} 3017 (73.4%)°] A=K Table 6).

NSADse} 9&ZHAH =H32d=E: AREEEY
A A MEEH FEE W Hn
ART/A F28-2 S29], 23H, /A A =4, 94
Solda A, AF, 28 Al dsloh =3 AT
FARE2 e AT st sl 1A 2 Al
YA F2HE-S FAlol Bl A= A, 2 A =0t
A el A$= Qgich AP AA 193 FolwA e ahat
A AL =AMl BF A vjAdg A
NSAIDs¢} PPIE ARS8 739 914l 19(7.1%), A=A
COX-2 dAIA e} AR A5 AMSSE A= AdA/A F
2hg- 29 (S 143%)0] RN o] 1Al =
PPIZ W43 2ol = e slgic). P gaA S5 =93

oFEAbgo] Aga 1ol 4] 48T FAEEIAE 100%)

o{F0f ME ¢l

53
43 7ol Al 5H(5.0%), AEHA H2HE 59
(5.0%)l M Yehg Ade® coX-2 JAAS ARE-3F AS-
o AFAA F=E 104 (9.0%), 8N 75(6.9%)°] ek
Seb 1A e = PP (s AR 3A)E ARSF Sl = H]
Ale] A NSAIDs 4% (4.0%)2Z g4 CcoX-2 JAA 64
(5.9%)ell A A= AP AA Aol PlojataA
Y AT, FEARS A FAE BRI S
ol 7} 254 (40% vs. 50%) 22 PPIZ WL Lol = et
wout AT kg s st Mg
=T A, Aol vAd=A NSAIDse} PPIE
A28l 79 9ol 57 (4.9%), AAFS 17(1.0%)0) 3L,
A A COX-2 AAA FEARA - 7] 178(1.0%)
o] velwtth. F-H el A v|AE A NSAIDs 47(2.2%),
AEA COX-2 JAIAl 7H(3.8%)01H2m, A 3A 244
& AgA COX-2 A 83 (@.4%)l M ey}, Pleyaat
A Ao A ANl BF By o) kg

2 %1%l cH(Table 7).
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Table 7. Side effects status when NSAIDs and gastrointestinal drugs are used together (n, %).
Classification Adequate Inadequate
Risk Medication Co-medication (Gl drugs) GISEs CVSEs GISEs CV SEs
M yGI Non-naproxen (n=5) PPI X X 1(7.1) -
(n=14) Selective COX-2 inhibitor (n=9) Mucoprotectors X X - 2(14.3)
Naproxen (n=1)  PPI/Mucoprotectors - 1 (100.0) - -
PPI/Mucoprotectors - - 4(4.0) 2(2.0)
HOV. NO“'SGI?;L‘ZGI)N SAIDS - on-naproxen GI modulator - - - 2(2.0)
n=40 i - - -
(n=101) ( ) Antacids 1(1.0)
Without co-medication - - - 1(1.0)
. o PPI/Mucoprotectors - - 6(59) 9"(8.9)
Selective COX-2 inhibitor (n=60) 2
H,RA (usual dose) - - 1(1.0) 17(1.0)
BlHGI Non-selective NSAIDs (n=4) PPI/Mucoprotectors - - 2 (50.0) -
(n=9) Selective COX-2 inhibitor (n=5) PPI/Mucoprotectors 2 (40.0) - - -
PPI/Mucoprotectors 5(4.9) 1(1.0) - -
Non-selective NSAIDs (n=151) Digestives - - 2(1.D -
LCV  Himat i oati Y
(n=285) Without co-medication - - (1.1 -
. L PPI/Mucoprotectors - - 7(2.5) 8(44)
Selective COX-2 inhibitor (n=134) ) o
Without co-medication 1 ( 1.0) - - -
BILGI (n=1) - - - -
Total (n=410) 8(73) 2(1.8) 26(8.6) 25(8.3)

1) hypertension 7 pts; exacerbated heart failure 2pts, 2) exacerbated heart failure 1pt, * except 1), 2), all CV side effects elevated blood pressure;
HCV (High CV risk group); LCV (Low CV risk group); HGI (High GI risk group); MGI (Moderate GI risk group); LGI (Low GI risk group);

PPI (proton pump inhibitor); H,RA (H, receptor antagonist); x (no adequate patients); CV (cardiovascular); GI (gastrointestinal).

SFEARE- A A o] ol we} Fabg- b o] A K ofn
E NaaaA 913 Zmnt a3 o, 29137 45
A B AT =4 YRR A TH40.0% vs.
27.8%) A o2 A THp=0.492). T = el A
FAge 7 2R wE Bl o =% 3UT7.7% vs 16.3%)
TAA A= A THp=0.019). A $13 2] 7+ A gl
sl A} glen® BAA ou)E At 5= olgich
g aA 13int 2243 o), 193 72) A5 =gz ¥
Aot Bahg Wk go] =9kATh(100% vs. 26.3%)
AA o)A A9chp=0.270). AP AA AP AS
Hzkg Wty 52 A g0 2R 9H8.3% vs. 11.2%) T4
A o)A AT (p=0.280). 91434 2 AdIA S =
5*1011 123 w AFAA 23 FelHA ATA Pl

= A sl 3x) oleiA A oS A
%1213_ BES =3 Tol e 23] H43 %oﬂ
F2 9k =9kX]TH(100% vs. 26.3%) A1 §-2
‘;]'(p—O 277). AE A AP FolHA $ARA P
7} PE =93Pl A B 343l ¥
2 29121 H40.0% vs. 50.0%; 6.8% vs. 10.4%)
32 918l vh(p=0.643, p=0.210). "9]2A =
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AE AR BRAA b PR 9 Ade) 19
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§ 34
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Hlel Fg o] =9k31(9.2% vs. 16.9%) A K2
218+ vH(p=0.033)(Table 8).
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Table 8. Comparision of side effects according to proper use
of NSAIDs and GI drugs.

o Side effects”
Classification ———  p-value
n %
Highrisk O@=5) 2 400 0.492"
(=23)  X@m=18) 5 278
Gy Moderate O (n=104) 8 7.7 X
. risk 0.019
risk group (n=386) X (n=282) 46 163
Lowrisk O (n=0) o x>
=D X@=1) - -
Highrisk  O@=D 1100 .
) oy ®=115) X @=114) 30 263
riskgroup | sk O(@=108) 9 83 .
_ 0.280
(0=295) X (@=187) 21 112
Blygr O@m=0) x? x? N
X
m=14) X @=14) 3 214
Hev [4] O (n=1) 1 100
n= *
Mal 0.277
(=101) X (n=100) 27 27.0
risk group =9  X@m=4) 2 500

6] O(m=103) 7 6.8 .
LCV MGl ( ) 0.210

(0=285) X (n=182) 19 104
- SR
Mg O@m=0) x* x i
=D X@=1) - -
Om=109) 8 73 .
Gl 0.424
81 Side effect X (@m=301) 26 8.6
(n=410) Om=109 2 18 \
cv 0.011
X (n=301) 25 83
o1 : 0 (@=109) 10 ]
CV & Gl risk ( ) 0,033

Total (n=410) X (n=301) 51 169

O (adequate use); X (inadequate use); 1) calculated GI- and CV- side
effects; 2) No suitable patient in the adequate group; 3) No suitable
patient in the adequate group (statistical analyses non-applicable); CV
(cardiovascular); GI (gastrointestinal); HCV (High CV risk group);
LCV (Low CV risk group); HGI (High GI risk groupe); MGI
(Moderate GI risk group); LGI (Low GI risk group); *p<0.05

QA 2R} oF 25% P o] TFAA o} A RA 2 3o] Fwk
=gl A ukebA el NSAIDsol| di gk 2137 8247} 28.0%
24 NSAIDs AH-A] Ad3HA] A9 =S 7 ejste] F
ofafjokal RS ST

NSAIDsZ == 237 S ollitslr] $1she] Autn
FA(34.4%)2} PPI(29.5%)7F A k= a1 9l it 20 19 oF o
W a7t 91559 AR 54 Q] misoprostol?’?& x]u}E 7]
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%3t misoprostol 2 Q13 AA}, H5 FzhgPw) ol n
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A 115%3 5 o520 8o M= xuike 7o
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g A7} 60%el etk o) QA7 3T BF
of zbol= g1t o Fel| M e F-A A FEARE-o] uIHFHS
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45 EFT 214%e A AP ETE o] NSAIDs AHS-HL
7§ 73-poll 2 E kgl etal o AT A - A 32
A FelwA AAR/A Tl A+ gz
naproxen®} PPI((2= misotprostol)S A3t ¢l &
At F2Rgo] W= Qi) o]+ naproxen] A A F-
zh-go] A o2 o Trelle 50| 33 NSAIDs9} Al
A 1 =l W3 v elEA oA naproxen, ibuprofen,
diclofenac, celecoxib E-FollA A A4 = ZF7}¢) o4
FaAd o] QlEE Harst 7ol v|Sel K u| = M3t RS-
olgtx Fahge] FuHe 4 QIS5 Ak 7]EF 100>
FAEg kA olEa A9 CcoxX-2 ARl 59.4%
2} B]A =& non-naproxen NSAIDs 39.6%= $1737 ol 2} Al
H3A Fzbe-e el coxX-2 FAAZ o EU4TH6.9%
vs. 5.5%; 9.9% vs. 5.0%). °]3 AHIA F2pge] €A
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ARE- Fl A AW S o] AP A AA celecoxib
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o] Mgt BAkTol 55.6%Th. ke e A

AR 735l A EREAIRF40.0% vs. 50.0%) 3
Holx BAA FelAdol el AdIA APl AF 9
A FZE28 e A= 69.5%2 ©] F celecoxib’}
47.1%, B]A €1 NSAIDs7} 53.0% A¥bs 2 glgde}. o] 74
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celecoxib 5 4.6%, ¥V]A1 B % NSAIDs2} PPI AFS- 31.6%
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