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Drug induced cough
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Drug induced cough

* Primary cause : Drug - or e ol sl
e SX. : cough
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Korea Institute of Drug Safety & Risk Management.



WHO ADR system VigiBase anl)

- 1107 O| &9 =7}, =7t 2&b& Y=0| =Tt 100,0007H Of &
of i3t o[obZof K o| Al ADRO| CieH BIAE wal
Ste ME A

- Sitagliptin : 28574712| ADR - cough 337 (1.18%)

« Metformin : 75718712| ADR = cough 643 (0.85%)

» Dextromethorphan : 9589712 ADR = cough 155 (1.62%)
» Lisinopril(ACE-i) : 52500712| ADR - cough 10178 (19.4%)

Lung. 2020 Apr;198(2):271-273.



Incidence

Korea, 19 multi-center,

Supplementary Table 51. Canses of patients with chromie cough (n= Observational StUdy, 427'2;|
1,822, cases =1,972)

Dhiagnosis No. of patients

VA 288 (15.9) Final diagnosis

EB 389 (21.4)
GERC 321 (17.6) UACS 229 (53.6)
UACS 313 (17.2)
AC 102 (5.6)
Unesplained 136 (7.5)
Others 423 (232)

CVA 200 (46.8)

Data are presented as number (%2). EB 34 [E . [l]
CVA, cough-vaniant asthma; EB, eosinophilic bronchitis; GERC, gastro-
esophageal reflux related cough; UACS, upper airway cough syndrome; AC,
atopic cough. Other causes meluded 73 chromic obstructive pulmonary GERD 63 [ 14, E]
dizeaze, 71 bronchiectasiz, 68 post-mfectious cough, 61 chronic bronchitis,
61 classic asthma, 21 protracted bactenal bronchitis, 20 mierstitial -

2ZIC a5 . 21 protrac C onchitiz, 20 interst PS}TﬂhﬂgE nic Cﬂl.lgh 25 [59]

pneumonia, 11 obstructive sleep apnea syndrome, 8 angiotensin-converting

enzyme inhibitor-induced cough, 6 bronchiolitiz, 6 diffusze panbronchiolitis,
4 fungus-associated chronic cough, 4 cardiac arthythmia induced cough, 3 Others 1 [E . E]
postoperative cough, 2 cervical spondylosis related cough, 1 Kartagener's

syndrome, 1 thyroid enlargement induced cough, 1 vocal cord amyloidosis
related cough, 1 menstrual periods cough.

0.5%

China, Sing|e-center, observational Study Allergy Asthma Immunol Res. 2019 Nov;11(6):871-884.
Tuberc Respir Dis (Seoul). 2020 Jan; 83(1): 31-41.
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History taking and physical examination on presentation
Cough duration
Cough impact and triggers
Family history
Cough score (using VAS or verbal out of 10)
HARQ
Associated symptoms: throat, chest, gastrointestinal
Risk factors: ACE inhibitor, smoking, sleep apnoea
Physical examination: throat, chest, ear

TRD, 2020 7/ &/ X2 A/ 2
Eur Respir J. 2020 Jan 2;55(1):1901136




Pathophysiological phenomena of cough

/ Musclev \ /

\'4
Thickened
airway wall\

* 1. Airway hyperresponsiveness

\_Airway x-section /

Q/Iuscle Mucus/

- Forebra

Sensory cortex [prefrontal cort t

( to cough and mid-cingulat tex)
on

» 2. Hypersensitivity of cough reflex arc N / )=

(unknown mec hanism)
v
Increased activation
of cough centre
from mid brain

periaqueductal grey)

Brains! tem sensorimol tor =
integration “cough centre” e S

Jugular and
nodose ganglia

Airway with bronchiectasis

* 3. Airway mucus production 1

nnnnnnn

Eur Respir J. 2019 Jul 4;54(1):1900889.
N Engl J Med. 2004 Aug 5;351(6):531-2.
National Heart Lung and Blood Institute



Cough provocation test
- hypersensitive cough reflex -

» Capsaicin, Citric acid, Tartaric acid..

C5 (pmol/L)

1,000

100

10+

L
Healthy subjects

|
Unexplained chronic cough

Chemical irritant (solvent, perfume)
Refractory cough

Unexplained cough

GERD associated cough

Cough variant asthma

Eur Respir J. 2019 Jul 4;54(1):1900889.
N Engl J Med. 2004 Aug 5;351(6):531-2.
National Heart Lung and Blood Institute



Two concepts of cough

@ Causes
Rhinitis/rhinosinusitis
Cough variant asthma
Eosinophilic bronchitis =
GERD
Idiopathic cough
(A) Anatomic diagnostic protocol
B TS
@ _/'/ \\
F X
3 \

«\ Chronié cough
hypersénsitivity

N\ /
Rhinitis/rhinosinusitis \-\\ |ntrin§ic mechanism

"

=

&

Asthma/eosinophilic bronchitis

Effects

: Chronic cough

Reflux diseases

Associated diseases

= triggers or modulators

(B) Cough hypersensitivity syndrome

—

Left shift by drugs
such as ACEls

Cough response

v

Dose of stimuli

Physiol Res. 2020 Mar 27;69(Suppl 1):S81-S92.
Korean J Med 2019;94(6):471-484.



m Disease m Clinical manifestation Possible mechanism

ACE-i
ARB?
DPP4i?

Statin
CCB

Fentanyl

Latanoprost

Miscellaneous

Topiramate
Phenytoin

MTX
MMF

PPl(Omeprazole)

Leflunomide

HTN, HF
HTN, HF
DM

DL
HTN

Analgesia

Glaucoma

Migraine

Epilepsy
RA
KT

GERD

RA, PsA

PO
PO

PO
PO

\Y,
Optahlmic

PO
PO, IV
PO
PO

PO

PO

Dry cough
Dry cough?

Cough, rhinorrhea,
wheezing

Dry cough
Cough c¢/s reflux sx.

Bronchoconstriction

Dry cough

Dry cough
Nocturnal dry cough
Dry cough
Dry cough

Nocturnal dry cough

Dry cough

Bradykinin, Substance P > cough reflux 1
ACE-i 2F wAfet 7[T7?

Aggravation of underlying allergic conditions?

NO production, Bradykinin (in vitro) 1
Aggravation of underlying reflux conditions

Central sympathetic tone | & Vagal tone 1
Cough reflux 17

Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Physiol Res. 2020 Mar 27;69(Suppl 1):S81-S92.
Ann Palliat Med. 2020 Sep;9(5):3562-3570.



Strong evidence drug



ACE-l (Angiotensin-converting enzyme inhibitor)

- S OrE 7|3, 7ol ZHEAE, 7| H 20| BrSoIA| =
- L& &2 HTN, CHD, HF(£9| HFpEF), CKD, CVA

2 H|=: 2F 10% (5~37%)

o« T Al7]

- EE 2 HYE~H 7H%(Several Months)

« @™ A|7]: 1~43F O|LY

- AT A8 (>65A), od, HE AKX}, SO0A[OFEI

« 23tA0 [E &M H|&: HTN>CHD>HF

Physiol Res. 2020 Mar 27;69(Suppl 1):S81-S92.
Clin Pharmacol Ther. 2019 Mar;105(3):652-660.



Mechanism of ACE-I induced cough

Desired effects Undesired effects
‘ Angiotensinogen ‘ Kinincgen ‘
l Renin Kallikrein l
Angiotensin | Bradykinin Substance P e
< =4
£ ACEls + + ACEls + |
- o
'-% s Angiotensin Il Inactive peptides g’
hypertensive @
ARBs +
 J  J
[ T Vasoconstriction ] Cough and respiratory tract
1 Aldosterone/ADH sensitivity

Physiol Res. 2020 Mar 27;69(Suppl 1):S81-S92.
Clin Pharmacol Ther. 2019 Mar;105(3):652-660.



Frequency of cough on ACE-I

« 45,420 pts., 135 RCT Meta-analysis

J Clin Hypertens (Greenwich). 2023 Aug;25(8):661-688.



Class differences of cough on ACE-I

Ranking of ACEI induced cough compared to placebo based on SUCEA.

ACE inhibitor SUCRA value

8 il - .
Ramipril 76.404 s Perindoprilat
Led Quinaprilat
Fosinopril 72.5% §: 6 - T 'I" W Ramiprilat
2o e Enaprilat
Lisinopril 64.790 QT amn Fosinoprilat
o 3 4. )
Benazepril 53.6% g 8 A - s Captopril
2
Quinapril 56.5% 2
Perindopril : i
0

nalapril

" |

Trandolapril

Circulating effects
Captopril 13.7%
Spirapril 12.3%0

J Clin Hypertens (Greenwich). 2023 Aug;25(8):661-688.
Eur J Intern Med. 2023 Apr;110:10-15.



NEXT STEPs of ACE-I induced cough

Patient reported incidence of cough

HTN, CHD, CVA >

Moderate to severe ARB
Watch for worsening or If remission of cough, Discontinue the current
disappearance of cough m-mtmduce tha current ACEI treatment, ‘switch to HF p EF

SRt

for 2-3 weeks

ol s B HTN(Low BP) >
v ACE-I retry or change

Switch to ARB or other drugs

If worsens, switch to
Add calcium channel blocker with ACEI to reduce cough reflex

alternative opuon*

If cough persists

» |f cessation of ACEI is not an option and other drugs are contraindicated, re-introduce current ACEI

and add-on medication to suppress the cough
« Switch to ARB or ARNI as indicated

“Patient choice and comorbid condition should be considered
Indian Heart J. 2020 Sep-Oct;72(5):345-350.



Frequency of cough

(%)

n
=

« RCT, japan, 176

F=Y
=
L

[
=
]

]
[==]
1

—
=
1

[C1Cough (+)
[ Discontinuation of treatment

25.6%

7.0%

19.9%
14.4%
<:5' 1>% 3.3%
35 9 13 3
All patients (n=176) Male (n=90)

22 6
Female (n=86)

(A)

{number)

15

10

Male Female
15
12
7 15 10
o
0
E
5 2
------- 5
ACE inhibitor ACE inhibitor 0 ACE inhibitor ACE inhibitor ACE inhibitor
+ Calcium + calcium alone + Calcium + calcium
channel channel blocker channel channel blocker
blocker + diuretic blocker + diuretic
(B) 50
40 =
— 30 -
2
2 20
= |
£ 9pd
13
10 -
0

moerning 47pts.
{42 6%)

2
Bedtime 51pts
(3.9%)

Morning and
bedtime 78pts.
(16.7%)

Clin Exp Hypertens. 2015;37(7):563-8..



Interesting research of ACE-I Side effect

Elderly stroke pt. & Pneumonia prevention

r.l: 18R The association of angiotensin-converting enzyme (ACE) inhibitor use and the rate of pneumonia in different trials

Race

Age yrs

Subjects n

Observation pericd yrs

History of stroke

Pneumonia incidence %
Without ACE inhibators
With ACE nhibitors

Pneumonia prevention by ACE
inhibitors

vaM oE Garoe [1] Sexzawa [2] Ara [3] TeramoTo [4] Owveo [5] Onsuso [5)
Asian Asian Asian Caucasian

a7 617 159.3-76.5 =G5 G4 G4

4925 340 576 358 2352 3753

6 2 3 3 38 34

Mo Yes Mo Mo Yes Yes

9 2. 71297 025 1.04 1.3

3.5 1.1 (.56 056 1.24

C M > Yes No Yes No

ERj 2007 29: 218-219.



Interesting research of ACE-I Side effect

Elderly stroke pt. & Pneumonia prevention (meta-analysis)

Summary of findings: A comparison between angiotensin converting enzyme inhibitor treatment and

control treatment (cohort and case-control studies)

Patient or population: Adults, Setting: Anywhere, Intervention: ACE-I, Comparison: Control

treatment
Anticipated absolute
effects ©(95% CI) Relative Certainty of
Risk with Riskwith effect No. of participants the evidence
Outcomes placebo  ACE-I (95% CI)  (studies) (GRADE)
Risk of 115per  99per C ORO0.85 ) 60,832 cases/272,584 OO0
pneumonia 1,0004 1,000 (92 (0.78to controls, 1,178,746
to 107)¢  0.92) exposed Very low (LK)
nexposed (34 R
observational studieg] ©
Mortality 113 per 177 per OR 1.43 1,170,449 e OO0
1,000 1,000 (168 (0.97 to exposed/183,144
to 184) 2.09) unexposed (4 observational Very low®

studies)

J Gen Fam Med. 2022 Mar 10;23(4):217-227.



Interesting research of ACE-I Side effect

Elderly stroke pt. & Pneumonia prevention (meta-analysis)

Summary of findings: A comparison between angiotensin converting enzyme inhibitor treatment and

control treatment (randomized control trials)

Patient or population: Adults, Setting: Anywhere, Intervention: ACE-I, Comparison: Control

treatment
Anticipated absolute effects?
(95% C1) Relative  No. of Certainty of
Riskwith  effect participants  the evidence
Outcomes Risk with placebo ACE-1 /[B-E%-CJJ\ [studi;:—}\ (GRADE)
Risk of 69 per 1,000 52 per 10 OR0.75 704 (7RCTs)) OO
pneumonia (44-62) (0.62-
0.90) Low?
Mortality 165 per 1,000 165 per OR1.00 8704 (7RCTs) &&O0O
1000 (117-  (0.67-
226) 1.48) Low?
Withdrawal 20 per 1,000 49 per 1000 OR2.51 6601 (6 11010
because of (27-88) (1.35- studies)
adverse effects 4.68) Low?

CVA pt.

Asian

Elderly pt.

RAS inhibitor indications

J Gen Fam Med. 2022 Mar 10;23(4):217-227.



Strong evidence drug

ARB (Angiotensin Il receptor blocker)
DPP4-| (Dipeptidyl peptiase-4 inhibitor)
"ARB2} DPP4-I= Drug induced cough® €2 %Z 7ts40| O £



Carry over effect (confounder)

10

[Testosterone] (ng

= First treatment is ‘X
===-First treatment is Y’

A
N umber of Paltent= Kuate per
patients with maornths of 100 patient-

Dirug conigh £ XHOSEre movnths
Enalapril 21983 3.9
Lisinopril 18749 4.4
Perindopril ; 12751 6.4
Losartan 20533 3.1

First treatment

Second treatment

Time

v

« ACE-1(236Q) = Rosartan > ARB(Rosartan) STOP(101Y, 43%)

@® 7 data missing
@® 947 (819F, 86%/81% > ACE-i induced cough)

955
oo fielenice

fimacis

3.1-48
12.7-16.2
14.3=18.8

24-40

Br J Clin Pharmacol. 1999 Jan;47(1):111-4.

Ecosphere 5(3):28.



Mechanism of ARB

* Kinin hypothesis

- Bradykinin / Substance

P levell| S2= TX| B5

Curr Cardiol Rep. 2020 Jul 9;22(9):95



Frequency of cough on ARB (meta-analysis)

Table Il. Summary of study results

ARBs vs other drugs/placebo RCTs References Patients RR (95% CI)

Discontinuation due to adverse events {figure 2)
ARBs vs ACE inhibitor 9 18-20, 22, 23 428 0.47 {0.18, 1.23)
ARBs vs placebo/diuretics 9 12, 18-20, 22-26 9015 0.99 (0.85, 1.15]
ARBs vs diuretics 2 18,19 140 1.50 (0.26, 8.52)
ARBs vs placebo 7 12, 20, 22-26 8875 0.99 (0.84,1.17)

Cough {figure 3)

| ARBs vs ACE inhibitor I 15-23 564 0.37 (0.28, 0.48) |
ARBs vs placebo/diuretics 10 12, 15-24, 26 8845 1.01 (0.76, 1.34)
ARBs vs diuretics 2 18,19 140 1.00 {(0.51, 1.95)

| ARBs vs placebo 8 12, 15-17, 20-24, 26 8339 1.01 (0.74, 1.39) |

Am J Cardiovasc Drugs. 2012 Aug 1;12(4):263-77.



DPP4-i(Dipeptidyl peptiase-4 inhibitor)

Substance P

A

T

(6In8|Phe7{PhediGly°[LeutMet Tic

BradyKinin

[
A 4

APP || DPPIV NEP ACE CPN
Argl!PrOZHProﬂilbly“ Phei][Ser6 Pro’ PheallArggivC

Hypertension. 2009;54:516-523.



CHEST Guideline and Expert Panel Report

Investigate
and treat

A cause of
cough Is
suggested or
concern for
Life-
threatening
condition ™

- Chest radiograph >

/ Inadequate
rasponse to

cotimal treatment, Foliow

Chronic Cough

9

History to include:
* Red flags =

* Occupational / (
Environmental
Issues

* Travel
Exposures

Physical Exam

Smoking
|

Y

4 Most Common Causes to Consider:

Upper Airway Cough Syndrome (UACS)
secondary to rhinosinus diseases
Consider:

* Sinus imaging

* Nasopharyngoscopy

* Allergy evaluation or empinc treatment
Asthma
Ideally evatuate:

* Spirometry

Discontinue
for at least 4
weeks

No responh

4-6 week follow '
up

Chest. 2018 Jan;153(1):196-209.



CASE series

- Sitagliptin intolerance, 153

- 138 =, 2g22/0E 5= et 718 (ACE-i =8)

* All Underlying allergic ds.
53O intolerance 2tAO| A X & > 4F 7[& THE

v Stop sitagliptin

600 x
Restart

drug o

200 30% drop

PEFR (L/min)
5

Allergy Asthma Clin Immunol. 2010 May 12;6(1):8.



DPP4 mARAGAPDH

0.07 4
0.06
0.05+
0.04 4
0.034
LR

0.01-

DPP4-i(Dipeptidyl peptiase-4 inhibitor)

Gour and Wills-Karp

DPP4 mBNA

=001

medium  IL-13 medium IL-13
glone (10 ng/ml) alone (10 ng/ml)
(N=14} (MN=14) (H=8) (MN=8)

snBA stBA

CPP4 (ngfmb)

DPP4 protein

- T3

- _

medium  IL-13 medium IL-13
alone (10 ngéml) alone (10 ng/ml)
(N=8) (N=8)  (N=8) (N=8)

snBA stBA

Polyamines
Proline

\;’ms&/

(

\‘«\\ \ \
oll nay
age ®\

ECM

/

«/.0 PKA MLC
O\ BEN  rob14¢

¢ Goblet cell hyperplasia

L
MucSac, Periostin_ S S BM

BRP-39 =
Uﬂi lﬂLConmctile receptor agonist
IL-13

s p-adreno-receptor
+ MLC phosphatase
+ MLC kinase

“ | |
RhoA-GDP $wen ‘gm"[.s';
V¥ GEF RhoA-GTP

3
ol 3 A
SR<§§ P, (e
10 DAG

PIP,
+ 00
MLC 00 ©
WV Calcium
— Actin-Myosin cross-bridging

Airway Smooth Muscle

. CONTRACTION

Respir Res. 2016 Mar 14;17:28.
Cytokine. 2015 Sep;75(1):68-78.



IGE (pgimi)

Number ot Mast cells

300+

200+

Histamine (ng/ml)

Control

OVA-lnduced

Mouse model

Allergic rhinitis& |

Sl= Ovalbumin(OVA)

Nasal mucosal biopsy

Pharmacology. 2023;108(2):166-175.



Frequency of cough on DPP4-|
(25 RCT pooled analysis)

Adverse event Incidence rate per 100 patient-years®

Sitagliptin 100 mg Non-exposed Difference between sitagliptin and non-exposed [95%¢ CI)"

Neck pain 0.5 0.9 -0.3 (-0.7, -0.0)
Neurcdermatitis 0.0 0.1 -0.1 (-0.2, -0.0) N=14,611 %4
Peripheral edema 2.2 3.0 -0.8 (-1.4,-0.2)
Pharyngeal erythema 0.0 0.1 -0.1 (-0.2, -0.0)
Sepsis 0.0 0.1 -0.1 (-0.2,-0.0)
Sinus headache 0.1 0.3 -0.2 (-0.4,-0.1)
Suicidal ideation 0.0 0.1 -0.1 (-0.2,-0.0)
Thrombophlebitis 0.0 0.2 -0.1 (-0.3,-0.0)
Urine ketone bedy present 0.0 0.1 -0.1 (-0.3, -0.0)
Weight increased 0.8 1.4 -0.6 (-1.0,-0.2)
White bloed cell count increased 0.1 0.3 -0.2 (-0.4, -0.0]
Upper airway cough syndrome 0.0 0.1 -0.1 (-0.3, -0.0)
Vitreous detachment 0.0 0.1 -0.1 (-0.2, -0.0)
Wheezing 0.0 0.1 -0.1 (-0.3, -0.0)

Diabetes Ther. 2013 Jun;4(1):119-45.



Drug with a secondary or indirect effect

Esophageal reflux related drugs
CCB
Drug-induced esophagitis



Reflux esophagitis

* Incidence
» Western country: 10~20%
« Asian: 5%
* Risk factor
» 50M| 0|
« BMI > 30
« Smoking
« Depression
 Nitrate, CCB

e SX.

o« XtAZE 20 =2 AMOH OIS E 7|%l 0| EZ(Lump sensation)

StatPearls Publishing; 2023 Apr 17.



Mechanism of cough on CCB
(Calcium channel blocker)

Inducing/Facilitating
Esophageal
Inflammation&Damage

(w Delayed gastric emptying

« (CCA (calcium
channel blockers)

'+ Beta-adrenergic agonists
« Alfa-adrenergic antagonists

+ Anticholinergics
: : « CCB/ Nitrates
; Reducing LES pressure 7] ma)mm)

« Estrogen
« Progesterone
- Aminophylline (theophylline)

~ « Bisphosphonates
« ASA / NSAID
« Ironsalts, ascorbic acid
« Potassium chloride
« Quinidine
» Tetracycline/Doxycyline
Clindamycin
-+ Chemotherapeutic agents

« Aminophylline (theophylline)

| ~ +TCA,SSRI

®

Causes
Rhinitis/rhinosinusitis

Effects

3 chronic cough

(A) Anatomic diagnostic protocol

Cough variant asthma
Eosinophilic bronchitis
GERD

Idiopathic cough

P
// \\\ Reflux diseases
'I/ / 4 \\ \
a)
|.\ Chronic cough
\ el ca
hypersensitivity
Rhinitis/rhinosinusitis \ \ Intrjnéi/c mechanism
L% &

Associated diseases
= triggers or modulators

Asthma/eosinophilic bronchitis
(B) Cough hypersensitivity syndrome

Korean J Med 2019;94(6):471-484.
Turk J Gastroenterol. 2017 Dec;28(Suppl 1):S38-S43



Reflux related symptoms on CCB

Precipitation of reflux-related symptoms during calcium ant

Exacerbation of reflux-related symptoms after calcdum antagonist (CA) exposure

Precipitation of reflux-related symptoms

CA n Total 0o P-value
Mifedipine 23 51 36.5 0.023
Amlodipine 19 50 35.8 0.005
Felodipine 17 45 32.0 0.118
Verapamil 18 45 39.1 0.001
Diltiazem s 24 30.7 0,107
Total 85 215 35.3

Z|oi 3702z &M SE= 1

Fatients 1.-!.-'1

symptoms priorto CA therapy

Patients with symptom

exacerbation after CA therapy

CA n 4 m 0 P-value, McNemar's test
for paired proportions

Mifedipine 28 21.5 15 53.5 <10,0001
Amlodipine 31 23.8 19 61.3 <0,0001
Felodipine 28 21.5 15 53.5 <0,0001
Verapamil 27 20.8 8 29.6 <0,0160
Diltiazem 15 12,4 2 12.5 <0, 5000

Total 130 100.0 59 ITI

Single center, Retrospective observational study

N= 371

Br J Clin Pharmacol. 2007 Jul;64(1):83-9.



Considerations for Withdrawing CCBs

Major recommendations and nemarics in recent guidelines for chronic cough in adults

Table 1.

Proton pump

inhibitors

In adult patients with

suspected chronic coughdo not routinely use anti-

due to reflux-cough

heartburn or
regurgitation, we
recommend against
using PPI therapy alone
because it is unlikely to
be effective in resolving
the cough (Grade 1C).
In adult patients with
unexplained chronic
cough and a negative
workup for acid
gastroesophageal reflux
disease, we suggest that
proton pump inhibitor
therapyv not be
prescribed (Grade 2C).

We suggest that clinicians

acid drugs in adult

syndrome, patients with chronic

cough (conditional
recommendation, low-

qualitv evidence).

8.3.1.2. 4=LH

23} 4% Z4L 540 ARA4 713 Aol 24282 919 PPI7} 17 ok2o|cH34,35]. PP 4839 2~37
& o] 3357 UrH8 3] PPIS) B WH71E g, oheo] @ ¥ Fol2 AR A} UEagA) g 4%, 7 4

Foig Al 4 SIt37-39]. £2:83 ARFAE 346 o AR 710] sl BAIAE PP EEARE

0] £go| E 7R o] woue AN o2 AgUTH440]
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Drug(pill)-induced esophagitis

* SX. : retrosternal pain, dysphagia, odynophagia, cough

* Related drugs
« /A X|: Doxycycline..
« NSAIDs
 Bisphosphate: Alendronate, Ibandronate, Risedronate
 Vit-C (Ascorbic acid)
« Potassium chloride and ferrous sulfate
 Sustained-release drugs
 Glimepride / Tiropramide
« CTx. & RTx.




Low evidence drugs
(CASE reports)



Stati
Therapeutic Advances in Respiratory Disease g SAGE
Violume 6, Issue 4, August 2012, Pages 243-245 |

£ The Author(s), 2012, Article Reuse Guidelines
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Reviews

Chronic cough as a complication of treatment with
statins: a case report

e CHD = stent

e Simvastatin=>Fluvastatin>Simbastatin (7| &)
* ACE-i S 8CHA| &5

Ther Adv Respir Dis. 2012 Aug;6(4):243-6.



Statin

- O|=, F{LICt, =F 374= database O|-&, cough ADR report
« 78S 240 2R T 88% = | &¢0[Ltr I|7|5 0] &0| BIRALE

Table 1 Reports of statm-induced cough in three intemational databases (years 2004201 2)

Statin Adverse event reporting Canada vigilance ADR database Australian Database of Adverse Total N. reports of
System database FDA (AERS) (N. reports) Event Motifications (DAEN-TGA)  statin-induced cough
(M. reports) (M. reports)
Rosuvastatin 399 26 (Three with lung injury)=23 3 425
Atorvastatin = 315 24 (Two in therapy with ACE mhibitors 11 {One with lung injury and n 344
indicated as suspected drugs; two with  thempy with ACE inhibitors
lung mjury j=20 indicated as suspected drugs;

one in therapy with ACE inhibitor
indicated as suspected drugs)=9

Simvastatin -~ 140 2 2 144
Pravastatim 35 - 4 39
Fluvastatim 34 - - 34
Lovastain 9 - - 9

Pitavastatin = — — — —

Eur J Clin Pharmacol. 2014 Dec;70(12):1529-31.



Statin

« Observational study

Table 1. Oral symptoms and evolution after interruption of the treatment with statins

First visit Second visit i
SYMPTOM - Total - | Mo change | 1 Kl l
Dryness | 26 | 23(88.5%) | 6(26.1%) | 17(73.9%) | 0(®4) |
lich 26 | 1S(57.7%) | 2013.3%) | 6((40.0%) | T (46.7%)
Bitterness | 26 | 14(53.8%) | 1(T.1%) | 0(%) | 13(92.8%)
Cough | 26 | 12(46.1%) | 1(83%) | 11(LT%) |  0(0%)

>

1~ 2WkS Med Oral Patol Oral Cir Bucal. 2008 Feb 1:13(2):E98-101.

ArSH Remission
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BK-2R protein
(optical density x 10-3)

O - N W & 00O N O O

Mechanism of cough on Statin

A

A

A

4

mouse model

10

6-keto-PGF 4, (ng/ml)

*

0

Lactacystin plus TPA
Simvastatin, 27 yM
Mevastatin, 100 uM
Lovastatin, 50 uM

LI B

e

1 + L +

+0 0+

CRP

S

" GGPP
. X . %
, v PI3K Rho
HO-1] Rac1! ~ mIiR221&
miR-222 ¥ ,
d expression |
Cav-1] *
vy Y PI3K/Akt Rho/ROCK
et AMPK > :
NOS3
expression
ROS| NADPH' 2 E
eNOS expression I
NO scavenging | » eNOS function |
* NO |

J Clin Med. 2019 Dec; 8(12): 2051.
J Mol Cell Cardiol. 2007 Nov;43(5):593-600.
Lipids Health Dis. 2003 Mar 12;2:1.



Incidence of coughing and its severity after fentanyl injection.

Severity of cough (%)

F e n ta nyl Groups Incidence (%) Onset(s) Mild Moderate Severe Total No cough (%)

Placebo  53/q00 (53) > 15.7+3.9 25(25) 17(17)  11(11) 53 47

KET 20/100 (20) 18.6+3.3 10(10) 6 (6) 4(4) 20 80
o Op|0|d induced Cough DEX 34/100(34) 18232 16(16) 11(11) 7(7) 34 66
KETODEX 9/100 (9 25.8+3.8° 6(6)° 3(3 0(0)* 9 91

* IV bolus (18~65%) /1000) S )

» Patch > HA2tX9| & Y3}
 RCT, 4009, elective surgery

« effective: lidocaine, ketamine, dexamethasone, propofol,
dextromethorphan...

* ineffective: salbutamol, tramadol, midazolam...

J Clin Anesth. 2016 Nov;34:440-7.
Ups J Med Sci. 2014 Nov;119(4):333-7.



Histamine content (ng/ml of BALF)

Mechanism of cough on Fentanyl

=
LA
|

%
10 7/
T /
5
D %
Vehicle Fentanyl

Cough center with cortical and
subcortical control

Vagus nerve

center in
medulla
oblongata

Action sites

Vagus nerve a— 4

Spinal motor /G)/

neurons

Phrenic O

nerve

World J Crit Care Med. May 9, 2022; 11(3): 115-128

Cough. 2013 Feb 1;9(1):3.




Latanoprost (PGFz analog) | s

2 af
2
Table 1. Cough Reflex Sensitivity Following Citric Acid Challenge o 5
o
Concentration, mmol/L Visit 1 Visit 2 Visit 3 = e Z
C2 104 75 105 = Before Afte
[ treatment treatment treatment
C5 14.3 113 14.3 @_ and PGF..
8 8r
Visits 1 and 3 = patient receiving latanaprost; visit 2 = patient not receiving latanaprost; © T
C2 = citric acid concentration to produce two coughs; C5 = citric acid concentration to 2 g |PRATROPIUM ?
produce five coughs. E %
< | Tee -+ 1 | E=

Before After After
treatment treatment treatment Chest. 2009 Nov;136(5):1406-1407.
and PGF,. Thorax. 1990 Sep;45(9):694-8.




Rare case reports of other drugs

« Topiramate

« 2 cases, £0] A= 7|A St =

. 7|XlCF Steroid, BronchodllatorOH EOW

* Phenytoin

+ 1 case, £9 A2 7|H, St T 67/ & X5

= -

- MTX

T OL) &2

* 10 cases(All RA pts.), Lung parenchymal dx. X, BSCE 7|& =™

- MMF

« 5 cases(All KT pts.),

of2 £0] 2 30~900|

HEFAH

= O,

OGN SE = =24

Acta Neurol Belg. 2012 Jun;112(2):217-20.
Headache. 2010 Feb;50(2):301-4.

Epilepsy Behav Case Rep. 2016 Mar 16;5:44-5.
Clin Rheumatol. 1996 May;15(3):277-82
Transplantation. 1998 Aug 15;66(3):409



Rare case reports of other drugs

192 mm Ref. [2]
Control group (n=7)

* Omeprazole = Pt

e 2 cases
« {7l Q10| & T A= S| 2tH?

8

AUC-omeprazole (umolx h/l)
o

* Leflunomide 2 T |
« 1 case, RA ¢ pul. TB pt. M i
° 7=| oH X|E 7(7=| OO'”E E__ll |._T|_ 7|i|:l x|_2_|.> e Single dose  Day 5| Day 15

Omeprazole' 20mg

¢ Leflunomide STOPZ 7|&l =™ =,

Eur J Gastroenterol Hepatol. 2010 Jul;22(7):880-2.
BMJ Case Rep. 2013; 2013: bcr2012008373.
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