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Regimen

ALK-TKIs
Crizotinib
Alectini
Ceritinib
Brigatinio

Lorlatinib

HLGT

N

ROR (95% ClI)
N

ROR (95% Cl)
N

ROR (95% Cl)
N

ROR (95% Cl)
N

ROR (95% Cl)
N

ROR (95% Cl)

Heart
failures

137
1.64 (1.38, 1.94)
72
2.07 (1.64, 261)
31
1.37 (0.96, 1.95)
5
0.54 (0.22, 1.30)
5
061 (0.25, 1.48)
2
272 (1.81, 407)

Coronary
artery
disorders

67
0.65(0.51, 0.82)
28
0.65 (0.45, 0.94)
15
0.54 (0.32, 0.89)
8
0.71(0.35, 1.41)
7
0.7 (0.33, 1.47)
9
0.82 (0.42, 1.58)

Pericardial
disorders

126
6.66 (5.58, 7.95)
48
6.09 (4.58, 8.10)
30
5.87 (4.09, 8.41)
29
14.19 (9.81, 2051)
3
1.63 (0.52, 5.05)
15
7.47 (4.49, 12.42)

I: confidence interval: N: the number of cases, ROR: reporting odds ratio.

Myocardial
disorders

28

0.80 (0.55, 1.16)
8

0.55 (0.27, 1.10)
6

0.64 (0.29, 1.42)
1

0.26 (0.04, 1.86)
2

0.59 (0.15, 2.38)
1
2.99 (1.65, 5.41)

Cardiac

arthythmias

267

1.13 (1.00, 1.28)
126

1.28 (1.08, 1.53)
8

1.31 (1.05, 1.63)
24

0.92 (062, 1.38)
16

0.70 (0.42, 1.14)
18

0.71 (0.45, 1.13)

Cardiac
valve
disorders

3

0.21 (0.07, 0.67)
2

0.34 (0.09, 1.37)
1

0.26 (0.04, 1.88)
0
0

0

Cardiac
disorders,
signs,
and symptoms
NEC

50
041 (031, 0.55)
22
044 (029, 0.67)
9
028 (0.14, 0.53)
6
045 (020, 1.01)
4
034 (0.13,0.92)
9
0.7 (037, 1.36)
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HLGT/PT

Heart failures
Cardiac failure
Cardiac failure acute
Cardiopulmonary failure
Left ventricular failure
Pericardial disorders
Pericardial effusion
Cardiac tamponade
Pericarditis
Myocardial disorders
Cardiomyopathy
Cardiac arthythmias
Bradycardia
Sinus node dysfunction
Sinus bradycardia

“CI: confidence interval: N: the number of cases, ROR: reporting odds ratio.

Crizotinib Alectinib Ceritinib Lorlatinib
N ROR (95% Cl) N ROR (95% CI) N ROR (95% Cl) N ROR (95% CI)
52 3.08 (2.3, 4.05) - - - - 15 3.40 (204, 5.81)
4 2.78 (1.04, 7.43) s - = = N N
3 4.38 (1.41, 13.60) o = ® = - #
- - 3 6.66 (2.14, 20.70) - - - -
4“1 9.06 (6.66, 12.34) 23 7.83(6.19, 11.81) 19 16.06 (10.20, 25.29) 13 10.83 (6.26, 19.47)
& 5 7.41(3.08, 17.84) 6 22.00 (9.85, 49.14) 3 10.78 (3.47, 35.11)
- - - 15 26.49 (15.90, 44.12) . -
R = R - = 3 439 (1.41, 13.95)
56 4.89 (3.75, 6.36) 42 5.67 (4.18, 7.69) - - - -
- - 4 11.39 (4.26, 30.43) - - - -
12 6.38 (3.62, 11.26) 9 7.39 (384, 14.23) 3 6.06 (1.95, 18.82) - -
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Characteristic Cases, N (%)

Total Crizotinib Alectinib Ceritinib Brigatinib Lorlatinib
Sex of patient
Female 307 (50.74%) 134 (49.08%) 86 (53.75%) 33 (61.56%) 15 (45.45%) 39 (52.00%)
Male 240 (39.67%) 107 (39.19%) 64 (40.00%) 27 (42.19%) 15 (45.45%) 27 (36.00%)
Unknown 58 (9.59%) 32 (11.72%) 10 (6.25%) 4 (6.25%) 3 (9.09%) 9 (12.00%)
Age group (years)
<18 2(0.33%) 2(0.73%) 0(0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
18-44 47 (7.77%) 14 (5.13%) 12 (7.50%) 10 (15.63%) 4 (12.12%) 7 (9.33%)
45-64 182 (30.08%) 83 (30.40%) 43 (26.88%) 26 (40.63%) 6(18.18%) 24 (32.00%)
65-74 125 (20.66%) 60 (21.98%) 25 (15.63%) 12 (18.75%) 9 (27.27%) 19 (25.33%)
>74 107 (17.69%) 61 (22.34%) 30 (18.75%) 2 (3.13%) 3 (9.09%) 11 (14.67%)
Unknown 142 (23.47%) 53 (19.41%) 50 (31.25%) 14 (21.88%) 11 (33.33%) 14 (18.67%)
Age (years)
Mean + SD 62.96 + 14.48 64.92 £ 14.31 63.46 + 14.81 56.20 + 12.53 60.27 + 14.51 61.51 + 14.48
Reporters
Healthcare professionals 474 (78.35%) 224 (82.05%) 122 (76.25%) 46 (71.88%) 21 (63.64%) 61 (81.33%)
Non-healthcare professionals 120 (19.83%) 46 (16.85%) 38 (23.75%) 10 (15.63%) 12 (36.36%) 14 (18.67%)
Unknown 11 (1.82%) 3(1.10%) 0(0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Reporting region
Asia 202 (33.39%) 83 (30.40%) 56 (35.00%) 28 (43.75%) 1 (3.03%) 34 (45.33%)
North America 194 (32.07%) 87 (31.87%) 61(38.13%) 7 (10.94%) 15 (45.45%) 24 (32.00%)
Europe 175 (28.93%) 89 (32.60%) 39 (24.38%) 19 (29.69%) 13 (39.39%) 15 (20.00%)
South America 14 (2.31%) 10 (3.66%) 1(0.63%) 2(3.13%) 1(3.03%) 0 (0.00%)
Ocearia 9 (1.49%) 2(0.73%) 1 (0.63%) 1 (1.56%) 3 (9.09%) 2 (2.67%)
Africa 2(0.33%) 1(0.37%) 1(0.63%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Unspecified 9 (1.49%) 1(0.37%) 1(0.63%) 7 (10.94%) 0 (0.00%) 0 (0.00%)

IN: the number of cases: SD: standard deviation.
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Regimen "Without sensitive “With sensitive analysis

analysis

N ROR (95% Cl) N ROR (95% Cl)
ALK-TKIs 605 1.14 (1,05, 1.24) 475 175 (1.60, 1.92)
Crizotinib 273 1.24 (1.10, 1.40) 224 2.89 (253, 3.31)
Alectinlo 160 1.12 (0.95, 1.31) 122 aoa (256, 3.71)
Ceritinib 64 1.10 (0.86, 1.42) a7 66 (1.98, 3.58)
Brigatinib 33 0.63 (0.44, 0.89) 21 1 41 091, 2.17)
Lorlatinib 75 1.34 (1.06, 1.70) 61 2.97 (2.29, 3.8

“Cl: confidence interval; N: the number of cases; ROR: reporting odds ratio.

"AE reporters were not limited, inclucing healthcare providers and non-healthcare
providers

AF reporters were limited in healthcare providers.
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Variable b Adjusted odds ratio  p-value

(95%Cl)
Anemia 1677 5348 (2002, 14.288) 0001
Poor medication adherence  1.256  3.512 (1.470, 8.388) 0005

Multiple stepwise logistic regression was performed with adjustment of gender, ethnicity,
age, baselne eGFR, albuminuria, diabetes melltus, hypertension, dyslpidemia,
spironolactone use, and recessive model of CYP3AS"3 polymorphism. Multicolinearity
and interaction term were not found. Model fit was examined using the
Hosmer-Lemeshow test (p = 0.995), classification table (84.4%), and area under receiver
operating characteristic curve (73.5%).

ADR, adverse drug reaction; Cl, confidence interval; CYP, cytochrome P450; éGFR,
estimated glomerular filtration rate.
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Variable Prescripted with CBZ/OXC

Number of Patients (%) 1,539
CBZ/OXC-induced SCARs (no.) 14
Incidence of CBZ/OXC-induced SCARs (%) 0.91
CBZ/OXC-induced SJS-TEN (no.) H
Incidence of CBZ/OXC-induced SJS-TEN (%) o7

8 value (<0.05) calculated using fisher axact fest between testad and non-lested patients.

No HLA-B*15:02 Testing

623 (40.5)
12
1.93
10
1.61

Testing for HLA-B*15:02

916 (59.5)
2
022
1
0.1

P-Value®

0.0001

0.0003
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Case  Gender Age  HLA-B Genotype ADRstype  Year of

Report
1 F 51 B15:02/46:01 SUS/TEN 2013
2 F 32 B*15:02/44:03 SUS/TEN 2014
3 M 93 B*40:01/58:01 DRESS 2015
4 M 35 B15:02/39:09 sJs 2015
5 M 64 B15:02/58:01 sJs 2015
6 F 38 B27:06/58:01 DRESS 2016
7 F 40 B*15:02/18:01 sJs 2016
8 F 43 B*15:02/46:01 sis 2016
9 F 19 B15:02/15:02 SUS/TEN 2017
10 M 23 B15:02/15:25 sJs 2018
1 M 54 B*15:02/40:01 TEN 2018
12 F 57 B15:02/46:01 TEN 2019
13 F 56 DNAnotavaiable — FDE 2019

ADRs, Adverse dug reactions; CBZ, carbamazepine; DRESS, drug reaction with
eosinophili and systemic symptoms; FDE, fixed drug eruption; SCAR, Severe
cutaneous adverse drug reactions; SJS, Stevens-Johnson syndrome; TEN, toxic
epidermal necrolysis.
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Therapeutics Before the HLA-B*15:02 Testing After Received the HLA-B*15:02 reports

+ve (n = 70) -ve (n = 314) Total (n = 384) Hold CD +ve (n = 70) -ve (n = 314) Total (n = 384)
CBZ/OXC 7 (10.00%) 48 (15.29%) 55 (14.32%) 320 (85.67) 5(7.14%) 189 (60.19%) 194 (50.52%)
Alterative drugs 63 (90.00%) 266 (84.71%) 329 (85.68%) - 65 (92.86%) 125 (39.80%) 190 (49.48%)

CD, Clinical Decision; CBZ, Carbamazepine: OXC, Oxcarbazepine: +ve, HLA-B*15:02 positive; -ve, HLA-B*15:02 negative.
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Parameter

Nuber of Patients (%)
Age (vear)
Range
Mean:SD
Gender (%)
Male
Female
Diagnosis (%)
Epilepsy
Trigeminal Neuralgia
Neuropathic pain
Hemifacial spasm
Tonic spasm
Bipolar disorder
Miscellaneous
CBZ/OXC Dosage (mg)
ADR History (%)
CADRs and Non CADRs (%)
CADRs
Non-CADRs
CBZ/OXG prescription (%)
Prescrioed
Not prescribed
Comorbidties (%)
Types of Comorbidities (%)
SLE
RA
CA
HIV
DM
ONS infections
Thyroid
Others
Past Drug Allergy (%)
Other AEDs
Other Drugs
Past PGx testing (%)
B'13:01
B'57:01
B'58:01
B35:05

Number of CADRs in CBZ/OXC used (%)

Mild
Severe

Number of non-CADRs in CBZ/OXC used (%)

Total

384

16-95
49.23 + 19.79

141 (36.72)
243 (63.28)

112 (29.16)
95 (24.74)
64 (16.67)
14 (365)
13 (3.39)
23 (5.99)
63 (16.40)
CBZ50-800/0XC300-600
140 (36.46)

71(18.49)
69 (17.97)

194 (50.52)
190 (49.48)
108 (28.12)

9(2.34)
3(0.78)
15 (3.90)
4(1.04)
9(2.34)
6(1.56)
6(1.56)
56 (14.58)
140 (36.46)
48 (12.50)
92 (23.96)
40 (10.42)
14 (3.65)
2(052)
16 (4.17)
9(2.34)
21 (547
19 (4.95)
2(052)
22(5.73)

HLA-B*15:02 Positive
70 (18.23)

15-94
4634 £ 20.25

32 (45.71)
38 (54.29)

20 (28.57)
18 (25.71)

14 (20.0)

0

1(1.43)

4(671)
13 (18.57)

CBZ200-800/0XC300-600

33 (47.14)

18 (26.71)
15 (21.43)

5(7.14)
65 (92.86)
17 (24.29)

3(4.29)
2 (2.86)
3(4.29)
1(1.43)
2(2.86)
1(1.43)
1(1.43)
4(671)
33 (47.14)
13 (18.57)
20 (28.57)
4671)
1(1.43)
1(1.43)
1(1.43)
1(1.43)
0
0
0
0

HLA-B*15:02 Negative
314 (81.77)

15-95
49.89 + 19.66

109 (34.71)
205 (62.29)

92 (29.30)
77 (24.52)
50 (15.92)
14 (4.46)
12 (3.82)
19 (6.05)
50 (15.92)
CBZ 50-800/0XC300-600
107 (34.08)

53 (16.88)
54 (17.20)

189 (60.19)
125 (39.81)
91 (28.98)

6(1.91)
1(031)
12 (3.82)
3(0.96)
7 (223
5 (1.59)
5(1.59)
52 (16.56)
107 (34.08)
35 (11.15)
72 (22.93)
36 (11.46)
13 (4.14)
P
15 (4.78)
8(2.55)
21 (6.69)
19 (6.05)
2(0.64)
22 (7.01)

p-value®

0.01

CBZ, Carbamazepine; OXC, Oxcarbazepine; RA, Rheumatoid arthritis; HIV, Human immunodeficiency virus; SLE, Systemic Lupus Erythromatous; CA, Carcinoma; DM, Diabetes Melitus;
ADR, Adverse drug reactions; CADRS, Cutaneous adverse drug reactions; AEDs, Antiepileptic Drugs; PGx, Pharmacogenetic Testing; SD, Standard Deviation.

° value caloulated using fisher exact test

®one patient had 2 PGx testing history

°n value calculated between male and female.
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Drug class WHO/ATC code

Antibiotic
Vancomycin JO1XA01
Cindamycin Jo1FFO1
Colistin-Linezolid JO1XBO1-JO1XX08
Ceftriaxone J01DD04
Amphotericin B J02AA01

Antiviral
Aciclovir JOSABO1

Abbreviation ADRs = Adverse drug reactione. 1t = frequency, % = percentsges,

n (%)

11 (68.75)

16.25)
1(6.26)
1(6.25)
1(6.26)

1625

Reaction details (no of patients)

Maculopapular rash (5)
Anaphylaxis (2)

Erythema muliforme/Redness on the whole body (2
Acute Kidney injury (1)

Increase creatinine leve (1)

Maculopapular rash (1)

Increase creatinine level (1)

Rashes and urticaria (1)

Maculopapular rash (1)

Acte kidney injury (1)

WHO/ATC = World health organization/Anatomical therapeutic and chemical classification.
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Cephalosporins

Cefadroxil
Cefoperazone/Tazobactam
Cefixime

Cefradine

Cefathiamidine

Cefazolin
Cefoperazone/Tazobactam
Cefaclor

Cefprozil
Cefoperazone/Sulbactam
Cefradine

Cefamandole nafate
Cefoperazone/Sulbactam
Ceftriaxone/Tazobactam
Cefalexin

Ceftriaxone

Cefuroxime
Cefoperazone/Sulbactam
Cefamandole nafate
Cefathiamidine
Cefotaxime
Ceftriaxone/Tazobactam
Ceftizoxime

Cefuroxime axetil
Cefazolin
Cefotaxime/Sulbactam
Ceftriaxone

Cefixime

Cefmenoxime

Cefaclor

ADR

nausea
pneumonia
diarhoea

nausea

skin disorder
vesicular rash

eye pain

diarhoea
diarhoea

back pain
vomiting

abdomen enlarged
urticaria acute

eye abnormality
nausea

allergic reaction
injection site pruritus
anaphylactic shock
rash

rash

larynx oedema
rash

diarthoea

vomiting

allergic reaction
rash

local anaesthesia
rash erythematous
allergic reaction
dermatitis

ROR

51.28
100.03
32.34
54.83
52.41
53.55
89.89
25.58
40.26
11229
30.12
106.04
18.85
25.44
31.01
10.21
43.63
14.51
9.28
8.97
20.69
9.08
11.31
279
10.38
8.82
18.38
14.16
10.38
19.14

95% CI
lower limit

32
317
3.08
3.01
297
277
27
268
264
246
241

24
237
235
221

22
217
216
214
207
2.06
2.05
205
2056
2.04
1.99
1.98
1.97
1.95
1.94

PRR

40.99
99.64
20.28
43.13
52.09
52.75
89.67
23.53
35.19
112,12
23.79
105.89
18.69
2521
26.91
7.54
43.55
14.37
5.38
517
20.62
5.14
10.93
19
7.43
5.05
18.31
1877
7.4
18.71

95% CI
lower limit

312
317
3.02
298
297
277
27
264
264
246
239
24
236
235
224
1.93
217
245
1.63
1.58
2.06
1.55
2.02
2.05
18
1.52
1.98
1.96
173
1.94

306.65
147.43
71024
164.49
169.26
9229
72.25
267.05
99.84
56.54
87.73
53.29
189.1
96.28
51.04
2,158.99
425
170.13
3,394.92
1,850.75
63.563
1,071.36
241.18
51.59
346.89
767.47
60.13
89.4
205.47
48.55
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Generation Cephalosporins

1st Ceftezole

Cefathiamidine

Cefazolin
Cefazolin pentahydrate
Cefazedone

Cefadiroxi

Cefradine

Cefalexin

2nd Cefuroxime
Cefamandole nafate

Cefaclor
Cefotiam
Cefprozil
Cefuroxime axetil

3rd Cefoperazone/Sulbactam
Ceftazidime
Cefotaxime

Cefoperazone/
Tazobactam
Ceftriaxone

Ceftizoxime

Cefixime
Gefotaxime/Sulbactam
Geftriaxone/Tazobactam
Cefodizime
Gefmenoxime
Cefoperazone
Gefpiramide

Cefdinir

4th Cefepime

Total

a0ff-label ADRs.

Signal N

23

—wo~N

17

15

14

10

PR ®OR OO N O

~

206

ADR

tremor®, cyanosis®, pallor?, rigors®, palpitation?, dizziness®, face oedema®, agitation, rash, pruritus, erythematous
rash, urticaria, urticaria acute, nausea, vomiting, abdominal pain, flushing, sweating increased, fever, hyperpyrexia,
coughing, allergic reaction, dysproea

dermatitis?, coughing®, lip disorder®, rash, pruritus, urticaria, skin disorder, hyperpyrexia, rigors, oedema,
anaphylactoid reaction
vesicular rash?, abdominal pain
rash maculo-papular®, dermat
coughing®, pruritus®, rash
nausea, allergic reaction
nausea, vomiting

nausea, vomiting

nausea, vomiting, allergic reaction
urticaria®, rash, pruritus

tremor?, injection site pruritus®, rash, pruritus, nausea, vomiting, abdominal pain, rigors, fever, hyperpyrexia,
dizziness, palpitation, anaphylactoid reaction, allergic reaction, dyspnoea, injection site reaction

pruritus®, coughing?, abdomen enlarged, chest pain®, face oedema’, agitation®, rash, urticaria, skin disorder, fever,
hyperpyrexia, injection site reaction

dermatitis®, abdominal painf, flushing?, vomiting, nausea, diarthoea, allergic reaction

face oedema®, rash, rash erythematous, urticaria, flushing, fever

nausea, vomiting, diarthoea

vomiting

flushing?, dyspnoea®, agitation?, dermatitis®, dizziness®, palpitation®, back pain®, cyanosis®, rash, pruritus, rash
maculo-papular, urticaria acute, nausea, vomiting, abdominal pain, allergic reaction, anaphylactic shock

pallor®, flushing?, cyanosis®, rigors?, increased stool frequency?, rash, pruritus, rash maculo-papular, rash
erythematous, urticaria, urticaria acute, nausea, vomiting, abdominal pain, allergic reaction

rash maculo-papular®, dermatitis?, vesicular rash®, palpitation®, larynx oedema?, lip disorder®, rash, pruritus, nausea,
vomiting, headache, allergic reaction, anaphylactic shock, dysproea

vesioular rash®, coughing®, pneumonia®, face oedemat, eye pain®, eye abnormality?, agitation®, rash, pruritus,
urticaria

dyspnoea®, anaesthesia local?, pain®, pruritus, rash erythematous, abdominal pain, anaphylactoid reaction, allergic
reaction, anaphylactic shock

rash maculo-papular®, flushing®, pallor®, rigors®, cyanosis®, oedema periorbital®, rash, diarrhoea, allergic reaction
rash, rash erythematous, urticaria, nausea, diarrhoea, flushing, sweating increased

anaphyiactoid reaction, face oedema®, oedema®, eye abnormality?, rash, pruritus

coughing®, eye abnormality?, rash, pruritus, urticaria

rash, pruritus, rash maculo-papular, allergic reaction

rash maculo-papular®, rash erythematous, allergic reaction

rash, rash erythematous®, diaroea

rash, allergic reaction

rash, diarrhoea

diarrhoea, allergic reaction
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Gender
Male
Female

Age groups
Neonates (birth to 1 month)
Infants (>1 month to 2 years)
Chidren (>2-12 years)
Adolescents (>12-17 years)

Year of reporting

2020
2021
Causality
Naranjo algorithm
Probable
Definite
WHO/UMC
Likely
Certain
Severity
Modified Hartwig/Siegel scale
Level 2 (mild)
Level 4 (moderate)
Level 5 (severe)
(CTCAE scale

Grade 2 (moderate)
Grade 3 (severe)
Grade 4 (ife-threatening)

Preventabiity
Definitely preventable/Probably preventable
Not preventable

Seriousness criteria (Hospital criteriz)
Death
Life-threatening
Caused hospitalization/prolonged hospitalization
Caused permanent disability
Other

System organ class
Skin
Renal and urinary disorders
Ciroulatory system

Management
The medication was stopped
Another medication was substituted
Dose was reduced

Another medication was added to combat adverse effect

Qutcomes
Recovered
Recovering
Fatal

n (%)
3(18.75)
13 (81.25)

00

5(31.25)
9 (56.25)
2(125)

11 (68.75)
5 (31.25)

15 (93.75)
1 (6.25)

15 (93.75)
1 (6.25)

3(18.75)
5(31.25)
8 (50)

5(31.25)
4(25)
7 (43.75)

7 (43.75)
9 (56.25)

0()
6(37.5)
9(66.25)

00
1(6.25)

10 (62.5)
4 (25)
2(125)

9 (56.25)
1(6.25)
2(125)
4(25)

14.87.5)
2(125)
00

Abbreviation ADRs = Adverse drug reactions, n = frequency, % = percentage, WHO/
UMC = Word health organization-Uppsala monitoring centre, CTCAE = Common

terminology criteria for adverse events.
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Rank System-organ damage N Percentage (%)

1 skin and appendages disorders 13,205 64.29
2 body as a whole-general disorders 3886 18.79
3 gastro-intestinal system disorders 1,708 823
4 respiratory system disorders 536 259
5 autonomic nervous system disorders 515 249
6 central and peripheral nervous system disorders 257 1.24
7 urinary system disorders 151 073
8 psychiatric disorders 105 051

9 metabolic and nutritional disorders 0 0.44
10 vision disorders 53 026
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Total study population N (%)
Female (%)
Age, median [IQR]

Race/ethnicity

Latino
Black
White
Unknown

Electronic record

Clinical Evaluation and Monitoring (CEMS)
Epic

Diagnosis at admission

Depression
MDD without psychotic features

MDD with psychotic features

MDD recurrent

MDD recurrent with psychotic features
Other

Number of patients prescribed a major substrate CYP2D6 psychotropic medication

Latino
Black
White
Drug-gene interactions (DGIs)*
Latino
Black
White

Total number of psychotropics prescribed, median [IQR]

Latino
Black
White

Group G n (%)

982 (67.31)
504 (51.3)
37 [24-51)

249 (25.4)

111 (11.3)

578 (68.9)
44(4.5)

549 (55.9)
433 (44.1)

172 (17.5)
252 (25.7)
77(7.8)
426 (43.4)
52(5.3)
3(0.9)
633 (64.5)
167 (67.0)
60 (54.1)
381 (65.9)
388 (39.5)
105 (42.2)
24 (21.6)
245 (42.4)
2(2-4]
3[2-4]
2(1-3
2[2-4]

Group S n (%)

477 (32.69)
240 (50.3)
37 [25-51)

124 (26.0)
68 (14.9)

260 (64.5)
25(5.2)

277 (88.1)
200 (41.9)

97 (209)
123 (25.8)
35(7.9
190 (39.8)
30(6.3)
2(0.4)
321 (67.9)
92 (74.2)
42(61.8)
172 (66.2)
191 (40.0)
55 (44.9)
19 (27.9)
109 (41.9)
3[2-3
3[2-3
2[2-3
3[2-4]

Total n (%)

1,459 (100)
744 (51.0%)
37(38.7)

373 (25.6)

179 (12.3)

838 (57.4)
69 (4.7)

826 (56.6)
633 (43.4)

269 (18.4)
375 (25.7)
12(7.7)
616 (42.2)
82 (6.62)
5(0.3)
954 (65.4)
259 (69.4)
102 (57.0)
553 (66.0)
579 (39.7)
160 (42.9)
43 (24.0°
354 (42.2)
3[2-4
3[2-4
2[2-3
3[2-4

°In our sub-analyss, definition of a drug-gene iteraction (DG} was defined as a patient who i either a PM (AS, of zero), IMI(AS, including 0.5 and 1), or UM (includes AS, 0f 2.5, 3 and'3.5)
and is administered a major CYP2D6 substrate psychotropic medication at least once during hospitalization.
bOveral, Blacks expevienced significantly less DGIs, compared fo Whilss (b < 0.001) and Latinos b < 0.001).
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ADR

rash

pruritus

allergic reaction
urticaria
vomiting
nausea

flushing
maculo-papular rash
abdominal pain
diarthoea
dyspnoea

7,482
3919
3,203
1,160
703
390
333
329
287
284
195

Percentage (%)

36.18
18.95
15.92
5.61
3.40
1.89
1.61
1.59
1.39
1.37
0.94

Cumulative percentage (%)

36.18
556.13
71.05
76.66
80.06
81.94
83.55
85.15
86.63
87.91
88.85

ADR

coughing
erythematous rash
face oedema

fever

rigors

anaphylactoid reaction
cyanosis

dizziness

palpitation

dermaitis

agitation

182
17
142
142
109
108
108
103
101
101
86

Percentage (%)

0.88
0.83
0.69
0.69
0.53
052
0.52
0.50
0.49
0.49
0.42

Cumulative percentage (%)

89.73
90.56
91.24
91.93
92.46
92.98
93.50
94.00
94.49
94.98
95.39
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LOS >3 days
LOS >3 days and CEMS

CYP2D6 phenotype*

Poor metabolizer
Intermediate metabolizer
Normal metabolizer
Uttra-rapid metabolizer

Race/ethnicity™*

Latino
Black
White

Group G Median [IQR]
n (%)

6.7 [5.0-8.8], 798 (67.3)
6.1 [4.8-8.0], 428 (66.5)

58 [4.8-7.8]", 21 4.9)
6.8 [5.0-8.2], 159 (37.2)
5.8 [4.6-7.8), 147 (34.4)
6.4 [5.1-8.9], 101 (236)

5.8 [4.4-7.7), 116 (27.1)
6.6 [5.1-8.9], 43 (10.1)
6.6 [5.0-8.5], 254 (59.4)

= 0.08; CYP2D6 phenotype was associated with LOS.
002; poor metabolizers in group G had a significantly shorter LOS, compared to group S.
L004: race/athvicity was signiicantly associated with LOS, with Latinos having a significantly sharter LOS, compared o Whites (b = 0.002).

Group S Median [IQR]
n (%)

6.5 [4.7-9.5], 387 (32.7)
6.0 [4.3-8.3], 216 (33.5)

11.4 [6.2-21.1), 13 (6.0)
6.0 [4.2-9.6], 75 (34.7)
5.9 [4.0-7.5), 86 (39.9)
58 [4.4-8.0], 42 (19.4)

5.6 [4.3-7.9], 60 (27.8)
5.1 [4.1-6.8], 33 (15.3)

7.0 [4.5-11.4), 118 (54.6)

Total Median [1QR]
n (%)

66 [4.9-8.9), 1,185 (100.0)
6.1[4.7-8.1], 644 (100.0)

6.1[5.0-9.0], 34 (53)

6.8 [4.8-8.6), 234 (36.9)
58 [4.5-7.7), 233 (36.2)
6.2 [4.8-8.9), 143 (22.2)

58 [4.4-7.7), 176 (27.3)
58 [4.5-7.8], 76 (11.8)
66 [4.9-8.8), 372 (57.8)
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case

W I

Sex

male
female
male
female

Suspected drug

Ceftriaxone
Ceftriaxone
Ceftriaxone
Ceftazidime

Diseases

upper respiratory tract infection
Urinary tract infection

acute bronchitis

upper respiratory tract infection

Dosage (g)

[SESEN

ADR

Anaphylactic shock
anaphylactoid reaction
Anaphylactic shock
dyspnoea





OPS/images/fphar-13-866903/fphar-13-866903-t001.jpg
HLApharmacogenetics Marker Drug ADR Type Carrier Frequencies (%)

HLA-B*13:01 Phenytoin SCARs 1291
Phenobarbital DRESS
Dapsone SCARs
GCo-trimoxazole DRESS
Salazosulfa-pyridine DRESS
HLA-B*15:02 Garbamazepine SJUS/TEN 14.96
Oxcarbazepine SUS/TEN
Go-trimoxazole SUS/TEN
HLA-B"15:08 Garbamazepine SUS/TEN 013
Phenytoin SJUS/TEN
Go-trimoxazole SUS/TEN
HLA-B*15:11 Carbamazepine SUS/TEN 0.60
HLA-B*15:13 Phenytoin SJS/TEN, DRESS 1.66
HLA-B*15:21 Garbamazepine SUS/TEN 1.09
HLA-B Serotype 75 (HLA-B"15:02, HLA-B*15:08 HLA-B"15:11, HLA-B"15:21) Garbamazepine SUS/TEN 16.78
HLA-B'35:05 Nevirapine SJUS/TEN, DRESS 372
HLA-B"38:01 Go-trimoxazole SUS/TEN 022
HLA-B'38:02 Oxcarbazepine MPE 694
Co-trimoxazole SUS/TEN
HLA-B'51:01 Phenobarbital SUS/TEN 7.8
HLA-B'56:02 Phenytoin DRESS 1.01
HLA-B'57:01 Abacavir AHS 333
Flucloxacilin oiLl
HLA-B'58:01 Allopurinol GADRs, SCARs, MPE 16.03
HLA-B*59:01 Methazolamide SJUS/TEN 0.00

MPE, maculopapular exanthema; SCARS, severe cutaneous adverse reactions; SJS, Stevens~Johnson syndrome; TEN, toxic epidermal necrolysis; DRESS, drug reaction with
eosinophiia and systemic symptoms: AGEP, Acule Generalized ExanthemaiousPustudosie: CF, carmier frequency; HLA, human leukocyle antigen.
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HLA Allele

HLA-A*01:01
HLA-A*02:06
HLA-A"24:02

HLA-A*31:01

HLA-A*32:01
HLA-A*33:03
HLA-A*68:01
HLA-C*03:02
HLA-C*04:01
HLA-C*06:02
HLA-C*08:01

HLA-C*14:02

HLA-DRB1*12:02
HLA-DRB1*13:02
HLA-DRB1*15:02
HLA-DRB1*16:02

Drugs

Phenobarbital
Cold medicine
Carbamazepine
Lamotrigine
phenytoin
Carbamazepine

Vancomycin
Alopurinol
Lamotrigine
Alopurinol
Nevirapine
Co-trimoxazole
Carbamazepine
Phenytoin
Allopurinol
Co-trimoxazole
Phenytoin
Carbamazepine
Allopurinol
Allopurinol
Phenytoin

Type of
SCARs

SCARs
SJS,TEN
SJS,TEN,MPE

SJUS/TEN, AGEP

AGEP, DRESS,SJS/TEN
SJS,TEN

SCARs

SJSTEN

SUS,TEN

SJS,TEN

SUS,TEN

DRESS

SJS,TEN
SUS,TEN
SJS,TEN
SUS,TEN

Thailand
CF (%)

4.468
4.468
20.213

1.489

0.426

21.064
1915
14.68
9.36
851
19.15

5.74
28.51
2.77
26.38
0.0

Ethnic Group

Thai

Japanese
Han Chinese, Korean

Caucasian, Japanese, Korean, Chinese,
and patients of mixed origin

Europeans

Caucasian, Asian populations
Europeans

Caucasian, Asian populations

Malawian

Thai

Han Chinese

Caucasian
Thai

Thai

Han Chinese
Caucasian
Caucasian
Han Chinese

Ref

Manuyakom et al. (2016)
Ueta et al. (2014)
(Moon et al., 2015; Shi et al,, 2017)

Amstutz et al. (2014)

(Cristallo et al., 201
(Cristallo et al., 201
Kazeem et al. (2009)

Lietal. (2017)

(Carr et al,, 2013; Carr et al,, 2017)
Kongpan et . (2015)

Shi et al. (2017)

Hung et al. (2010)

Cristallo et al. (2011)

Kongpan et al. (2015)

Manuyakorn et al. (2020)

Shi et al. (2017)

Cristallo et al. (2011)

Gristallo et al. (2011)

Hung et al. (2010)

onvinse et al, 2019)
ietal, 2017)

MPE, maculopapular exanthema; SCARS, severe cutaneous adverse reactions; SJS, Stevens~Johnson syndrome; TEN, Toxic epiderml necrolysis; DRESS, drug reaction with
eosinophiia and systemic symptoms: AGEP, Acule Generalized ExanthemalousPustudosie: CF, carmier frequency; HLA, human lsukocyte antioen.
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Method

ROR

PRR

MHRA

BCPNN

ROR =%

Formula

SE(nROR) = \[G+3+1+3)

959%C] = ghAOR=1.96SE (NAOR)

PRR = 28 SE(NPAR) = [T~ 755 + & ~ 71g) 95%C = ePRR=196SE (PR

TCra

@@

PRR = c/(c+d)

X2 = _(lad-be|-n/2¥'n
GO

2o _taobo'n
OR¥* = Grciaeo®d

E(C) = log, 1["““!

SNLIE NS

SCER T eray)

V(IC) = (In2)? (G

nai3 _ n-@d , n-@oet
078 T @b (3 + e 073

) 95%Cl = E (IC) + 2\/V(IC)

Criteria

a3 and lower limit 95%Cl > 1

a3 and lower limit 95%Cl > 1

a3,PRR>2 and x224

lower limit 95%Cl > 0
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Drug type
atypical

typical

Drug

risperidone
clozapine
olanzapine
Avipiprazole
quetiapine
amisupride
Ziprasidone
perospirone

haloperidol
perphenazine
sulpiride
chiorpromazine
penfiuridol
chiorprothixene
droperidol

Non-serious

2,695 (90.74%)
984 (90.86%)
497 (89.71%)
321 (91.71%)
220 (93.22%)
189 (88.32%)
191 (92.27%)
180 (87.38%)
113 (94.17%)
370 (94.15%)

211 (97.69%)
57 (89.06%)
57 (98.44%)
36 (83.72%)
5 (100.00%)
3 (100.00%)

1 (100.00%)

Serious

275 (9.26%)
99 (9.14%)
57 (10.20%)
29 (8.29%)
16 (6.78%)
25 (11.68%)
16 (7.73%)
26 (12.62%)
7 (5.83%)
23 (5.85%)
5(231%)
7 (10.94%)
4(6.56%)
7 (16.28%)

Sum

2970
1,083
554
350
236
214
207
206
120
393
216
64

61
43
5
3
1
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Generation

1st

2nd

4th

Cephalosporins

Ceftezole
Cefathiamidine
Cefazolin pentahydrate
Cefazolin

Cefazedone

Cefadroxi

Cefalexin

Cefradine

Cefalotin
Cefalexin/Trimethoprim
Cefamandole nafate
Cefuroxime

Cefotiam

Cefacior

Cefproz

Cefuroxime axetil
Cefonicid

Cefepime

Cefoselis

2,325
815
240
169

Generation

3rd

Unknown

Cephalosporins

Ceftazidime
Cefoperazone/Sulbactam
Cefotaxime

Cefiriaxone
Cefoperazone/Tazobactam
Ceftizoxime
Ceftriaxone/Tazobactam
Cefotaxime/Sulbactam
Cefixime

Cefmenoxime
Cefodizime
Cefoperazone
Cefpiramide

Cefdinir

Cefpodoxime proxeti
Ceftazicime/Tazobactam
Cefriaxone/Sulbactam
Ceftizoxime/Sulbactam
Unknown

1,692
1,565
1,328
1,128
924
700
425
314
253

o o
@ ~083888%
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Cephalosporins

Ceftezole

Ceftazidime
Cefamandole nafate
Cefoperazone/Sulbactam
Cefuroxime

Cefotaxime

Ceftriaxone
Cefoperazone/Tazobactam
Cefathiamidine
Ceftizoxime
Ceftriaxone/Tazobactam
Cefotaxime/Sulbactam
Cefixime

Cefazolin pentahycrate
Cefotiam

Cefazolin

Cefaclor

Cefmenoxime
Cefodizime

Serious N
(%)

168 (7.23)
126 (7.45)
73 (4.59)
143 9.14)
77 (652)
104 (7.83)
82 (7.27)
60 (6.49)
44 (5.40)
5 (5.00)
33 (7.76)
27 (8:60)
12 (4.74)
13 (5.42)
9(390)
16 (9.47)
7 (467)
1(1.08)
6 (6.45)

Total

2,325
1,692
1,589
1,565
1,394
1,328
1,128
924
815
700
425
314
253
240
231
169
150
97
a3

Cephalosporins

Cefazedone

Cefepime
Cefoperazone
Cefpiramide

Cefdinir

Gefadroxil

Gefprozi

Gefalexin

Cefradine

Gefuroxime axeti
Gefpodoxime proxeti
Ceftazidime/Tazobactam
Cefonicid

Gefalotin
Cefalexin/Trimethoprim
Geftriaxone/Sulbactam
Cefoselis
Ceftizoxime/Sulbactam
Unknown

Serious N
(%)

2(3.08)
2(3.13)
4(7.14)
0(0.00)
2(3.64)
2(5.41)
0(0.00)
0(0.00)
1(6.25)
1(7.14)
0(0.00)
1 (25.00)
0(0.00)
0(0.00)
0(0.00)
0(0.00)
0(0.00)
0(0.00)
1(33.33)

Total

32Q

56

37
23
17
16
14

[N AN
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Category of drugs ~ Target ADRN  Other ADRs N sum

Target drug a b asb
Other drugs c d c+d
sum asc b+d N=ath+c+d
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Method

ROR

PRR

MHRA

Formula
@ _ad
ROR = 7 =8¢

SE(NROR) = [+ +1+3

95%C] = n(AOR)=1.96SE(NAOR)

PRR= :4_1(::81

SE(NPRR) = (- 315 + £~ o)

95%CI = g (ROR)=1.96SE (nPRR)
_ 2@
PRR =753
n(lad-bel-97
N EOBOCD

Criteria and threshold

a2 3 and lower limit of 95%Cl > 1

a2 3 and lower limit of 95%Cl > 1

a>3,PRR22 andx22 4
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Category of drugs ~ Target ADRN  Other ADRs N sum

Target drug a b atb
Other drugs c d c+d
sum asc b+d n=atb+c+0
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Type of ADR Number of

ADR, n
(%)
Hyperkalemia 8(20.0)
Bradycardia 6(15.0)
Hypotension 6(15.0)
Dizziness 6(15.0)
Acute kidney injury 4(100)
Drug intolerance 4(10.0)
Blood creatinine 3(7.5)
increased
Dry cough 2(50)
Pedal edema 1(25)
Total 40

Suspected agents (n)

Perindopril (5), valsartan (1), telmisartan (1),
spironolactone (1)

Atenolol (4), metoprolol (2)

Amlodipine (2), felodipine (1), bisoprolol (1), valsartan (1),
telmisartan/amiodipine/metoprolol (1)

Amlodipine (3), losartan (1), telmisartan (1), prazosin (1)
Telmisartan (2), losartan (1), perindopri (1)

Prazosin (2), losartan (1), spironolactone (1)
Perindopril (1), hydrochlorothiazide (1), losartan (1)

Perindopril (2)
Minoxidil (1)

ACE, angiclensin-canverting enzyme intibitor: ADB, adverse drug reaction: ARB, angiotensin Il receptar blocker.

Genotype (n) Allele (n)
CYP3A5  CYP3A5  CYP3A5  CYP3A5'1 CYP3A5'3
111 173 “3/'3

2 3 3 7 9

2 2 2 6 6

1 1 4 3 9

0 4 2 4 8

1 3 0 5 3

0 2 2 2 6

1 2 0 4 2

0 1 1 1 3

0 0 1 0 2

7 18 15 32 48
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Chronic disorder of
patients (sample size)

DM and HTN (85)
DM (101)
DM (260)

Systemic lupus
erythematosus (75)

DM (133)
52 HTN (52)

DM (104)
Mental disorders (344)

DM and HTN (116)
HTN (48)

HTN (307)

DM, diabetes melitus: HTN, hypertension.

Non-adherence rate (based
on self-report)

40% for patients with only DM
31.2% for patients with only HTN
30.8% for both condtions

535%

33% overal; 28.5% amongst those
with health-insurance

44%

55%
Range from 9.6 to 40.4%

34%
56.3%

19.2% for patients with DM
32.1% for patients with HTN
56.3%

17.5% for patients with
uncontrolled HTN
21.4% for patients with
controlled HTN

Theme identified by
patients as reasons for non-adherence

Financial diffioulty, Insurance problems, medication non-availabilty at
local pharmacy and difficulty collecting medication

High pil burden—*tied of taking medications”
Not reported

Financial difficulty, medication non-availabiity in local pharmacy, fear of
side effects, preference for herbal therapies, perception of mild disease,
religious beliefs

Not reported

Adverse drug reactions, prefer not to take medication in the absence of
symptoms, general inconvenience and pill burden

Not specified

Side-effects, running out of medication, forgetting to take medication,
medication makes things worse

Did not recognize the importance of taking medication consistently to
manage chronic iiness

Adverse drug reactions, pill burden, difficulty obtaining medication at the
pharmacy, preference for herbal therapies

Not reported
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Variable

Female gender
Ethnicity
Malay
Chinese
Others
Age, median (IQR)
Baseline €GFR <30
A3 Albuminuria
Cause of CKD
Glomerulonephiis
Hypertension
Diabetes melitus
Lupus nephritis
Others
Smoking
Presence of obesity
Presence of anaemia
Absence of diabetes mellitus
Presence of hypertension
Presence of dysiipidernia
Presence of congestive cardiac failure
Presence of gout
Number of medications at baseline, median (IQR)
Traditional/complementary mediicine use
Poor medication adherence
ACEI/ARB use
Beta blocker use
Calcium channel blocker use
Diuretic use
Spironolactone use
Alpha-blocker use
Aditive model
CYP3AS"1/*1
CYP3AS'1/'3
CYP3AS'Y/'3
Recessive model
CYP3AS*1/1+CYP3A5*1/'3
CYP3AS'Y/'3
Dorminant model
CYP3AS'1/°1
CYP3A5*1/3+ CYP3A5'S/'3
Allele model
CYP3A5*1
CYP3AS'3

“Chi-square tests were carried out unless specified.
"Mann-Whitney test was performed.
“Fisher's exact test was performed.

Number of
patients without
ADR, n (%) (n = 167)

77 (46.1)

83 (49.7)
67 (40.1)
17 (10.2)

590 (25.0)

62(37.1)
65 (43.0)

25 (15.0)
17 (10.2)
51(30.5)
30 (18.0)
44(26.3)
8(4.8)
46 (13.8)
80 (47.9)
89 (53.3)
136 (81.4)
122 (73.1)
13(7.8)
36 (21.6)
7
21 (12.6)
51(30.5)
124 (74.9)
76 (45.5)
112 (67.1)
55 (32.9)
17 (10.2)
26 (15.6)

36 (21.6)
85 (50.9)
46 (27.5)

121 (72.5)
46 (27.5)

36 (21.6)
131 (78.4)

157 (47.0)
177 (53.0)

Number of
patients with
ADR, n (%) (n = 33)

23(69.7)

20 (60.6)
9(27.3)
4(12.1)

55.0(33.3)
16 (48.5)
16 (48.5)

4(12.1)
3(0.19)
8(24.2)
10(30.3)
8(24.2)
2(6.1)
8(24.2)
27 (81.8)
23(69.7)
23(69.7)
20 (60.6)
2(6.1)
8(24.2)
65
3(0.1)
18 (54.5)
23(69.7)
16 (48.5)
25(75.8)
12 (36.4)
7@1.2)
7@1.2)

6(18.2)
14 (42.4)
13(30.4)

20 (60.6)
13(30.4)

6(18.2)
27 (81.8)

26 (39.4)
40 (60.6)

p-value®

0.021

0.383°

0.215°
0245
0215

0646

0.671°
0.845
<0.001
0.088
0.156
0.207
1.000°
0818
0876
0.772°
0010
0.666
0.849
0414
0.840
0.074°
0444

0.431

0210

0816

0.281

Odds Ratio (95% ClI)

2.688 (1.205, 5.997)

1.000
0.557 (0.238, 1.304)
0.976 (0.296, 3.221)
0.982 (0.959, 1.005)
1.594 (0.752, 3.379)
1.764 (0.781, 3.985)

1.000
1.103 (0.219, 5.567)
0.980 (0.269, 3.569)
2.083 (0582, 7.457)
1.136 (0.311, 4.156)
1.282 (0.260, 6.329)
0.864 (0.278, 2.685)
4.894 (1.921, 12.469)
2.016 (0.904, 4.496)
0.524 (0227, 1.213)
0.567 (0.261, 1.235)
0.764 (0.164, 3.557)
1.164 (0.484, 2.800)
1.028 (0,891, 1.185)
0.695 (0.195, 2.480)
2.729 (1.276, 5.838)
0.798 (0351, 1.810)
1.127 (0.534, 2.380)
1.535 (0.650, 3.623)
1.164 (0.534, 2.536)
2.376 (0.897, 6.290)
1.460 (0.574, 3.714)

1.000
0.988 (0352, 2.776)
1.696 (0.587, 4.900)

1.000
1.710 (0.787, 3.717)

1.000
1.237 (0.474, 3.225)

1.000
1.365 (0.796, 2.338)

p-value

0.016

0.178
0.969
0.118
0.224
0.172

0.906
0.976
0.259
0.847
0.760
0.800
0.001
0.087
0.131
0.153
0.732
0.734
0.707
0575
0.010
0.589
0.754
0.329
0.703
0.082
0.427

0982

0.329

0.176

0.664

0.258

ACE], angiotensin-converting enzyme inhibitor; ADR, adverse drug reaction; ARB, angiotensin Il receptor blocker; Ci, confidence interval; CYP, cytochrome P450; eGFR, estimated

glomerular filtration rate: IQR, interquartie range.
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Typical Atypical Total

ADR Frequency ~Percentage ADR Frequency ~Percentage ADR Frequency ~Percentage

Extrapyramidal 181 4058%  Extrapyramidal cisorder 766 2184%  Extrapyramidal disorder 7 23.96%

disorder

Dystonia 29 650%  Akathisia 220 627%  Akathisia 235 5.94%

Tremor 26 583%  Constipation 194 553%  Constipation 198 5.01%

Aathisia 15 336%  White blood cell count 147 419%  Drooling 156 3.95%
decreased

Abnormal sensation 14 314%  Drooing 147 419%  White blood cell count 152 3.85%

in eye decreased

Drooing 9 202%  Tremor 98 279%  Tremor 124 3.14%

Hypertonia 9 202%  Hepatic function 78 222%  Somnolence 83 2.10%
abnormal

Dry mouth 7 157%  Somnolence 77 220%  Hepatic function 80 2.02%

abnormal

Somnolence 6 136%  Dizziness 74 211%  Dizziness 79 2.00%

Orthostatic 6 135%  Tachycardia 7 202%  Tachycardia 75 1.90%

hypotension

Insomnia 6 1.35% \ \ \ \ \ X





OPS/images/fphar-13-848472/fphar-13-848472-t006.jpg
Variable

Relieved

Cured

Not relieved

Left with sequelae
Missing

Frequency

587
2,593
73

109

Percentage (%)

17.45
77.10
217
0.08
324
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Variable

Female (refer to Male)
Age

Season

Atypical (refer to Typica)
Hospital level

Psychiatric hospital (refer to General hospital)
Mutiple disease (refer to Single disease)
Polypharmacy (refer to Non-polypharmacy)

18-35
18<
35-65
265
spring
summer
autumn
winter

0.073
0.002
0.008
0.869
0.011
0.196
0.788
0171
0.182
0.056
0.006
0.002
0.002
<0.001
0.299
0.611

Adjusted OR

125

1.69
098
217

095
126
131
155

041
037
261
167
092

95%Cl

(0.980,1.589)

(1.128,2.247)
(0.739,1.292)
(1.189,3.942)

(0.655,1.379)
(0.905,1.748)
(0.882,1.937)
(0.989,2.441)

(0.236,0.716)
(0.198,0.705)
(1.684,4.043)
(0.634,4.410)
(0677,1.258)
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Drug

perphenazine
sulpiride
chlorpromazine
chiorpromazine
chlorpromazine
haloperidol
olanzapine
amisulpride
chlorpromazine
haloperidol
ziprasidone
quetiapine
olanzapine

ADR

Tongue induration
Insomnia

Blood pressure decreased
Orthostatic hypotension
Pruritus

Dystonia

Obesity

Pollakiuria®

Rash

Nuchal rigidity

Dyspnoea®

Urinary incontinence®
Hepatic function abnormal®

The superscript a represents off-label adverse reactions.

ROR (LI95)

434
570
3.55
479
3.38
6.66
213
2.00
274
257
1.64
1.41
217

PRR

1551
13.29
11.81
10.63
11.19
9.54
848
7.95
7.46
7.32
5.07
5.28
3.18

PRR (LI95)

4.36
5.60
3.58
470
3.41
6.14
213
2.00
2.76
257
1.65
1.41
212

21.05
45.33
17.01
37.87
16.04
136.25
9.36
7.74
14.91
14.50
727
462
33.54

IC(LI95)

223
2.34
207
247
201
2.05
0.78
1.03
1.62
1.21
077
0.65
0.80
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soc

Nervous system disorders
Gastrointestinal disorders

Investigations

Cardiac disorders.

Psychiatric disorders

General disorders and administration site conditions
Skin and subcutaneous tissue disorders
Hepatobilary disorders

Eye disorders

Metabolism and nutition disorders

Frequency

1875

474
450
286
149
108
97
94
92
87

Percentage (%)

47.43
11.99
11.38
7.24
377
273
245
238
233
220
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Variable B

Age (18-35) years

36-50 years -0.067
>50) years -0618
Unmarried 0.892
Baseline hemoglobin level  0.499
Baseline lung cavitation 1.229

S.E.

0.443
0.457
0.542
0.342
0.358

Bold values means that p-value is significant.

OR (95% CI)

Referent
0.935 (0.392-2.23)
0539 (0.22-132)
2.441 (0.844-7.061)
1,648 (0.843-8.222)
3.419 (1.694-6.902)

p-value

0.306
0.88
0.176
0.1
0.144
0.001
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Variable 0Odds ratio (95% Cl) p-value
Gender
Female Referent 0567
Male 0.876 (0.454-1.542)
Age (years) (Mean = SD = 36.75 + 15.69)
18-35 years Referent 0011
36-50 years 0.48 (0.231-0.996) 0.049
>50 years 0.314 (0.144-0.682) 0,003
Patient weight at baseline (kg) (Mean = SD = 45.44 + 11.61)
<40 kg Referent 0898
240 kg 0.958 (0.496-1.849) -
Marital Status
Married Referent 0.006
Unmarried 35 (1.426-8.590)
Residence
Rural Referent 0607
Uban 0852 (0.462-1.570)
Smoking history
Non-smoker Referent 0742
Active and ex-smoker 1.186 (0.431-3.263)
Duration of iness prior to DR-TB diagnosis
Less than 6 months Referent 0397
6-12 months 0,653 (0.298-1.430) 0286
1-2 years 0.422 (0.158-1.130) 0086
More than 2 years 0625 (0.150-2.612) 0519
Treatment category
New Referent 0403
Relapse 0.1883 (0.03-1.16) 0072
Treatment after failure 0816 (0.318-2.003) 0672
Treatment after loss to follow up 1.031 (0.26-4.086) 0965
Others 0375 (0.029-4.821) 0452
Previous TB treatment
No Referent 0655
Yes 0.809 (0.318-2.055)
Resistance to All FLDs
No Referent 0657
Yes 1.413 (0.306-6.521)
Previous use of SLDs
No Referent 0294
Yes 0.558 (0.187-1.661)
Resistance to any SLDs
No Referent 0822
Yes 0.924 (0.466-1.833)
Co-morbidity
No Referent 0541
Yes 1.312 (0.549-3.135)
Patients’ family TB history/status
No T8 Referent 0.183
DS-TB 0.801 (0.215-2.989) 0.741
DR-TB 0218 (0.043-1.118) 0068
Hemogiobin level at baseline
Normal Referent 0028
Less than normal 2.023 (1.079-3.793)
Baseline sputum grading
Negative Referent 0855
Scanty?, +1° 0881 (0.275-2.817) 083
+2°, 43¢ 1.056 (0.322-3.455) 0929
Lung cavitation at baseline
No cavitation Referent
Cavitation 4.086 (2.067-8.076) 0.00
Body mass index (BM))
Under weight Referent 0386
Normal 1.935 (0.743-5.039) 0176
Overweight 1.323 (0.584-2.994) 0502

SLDs, second line anti-TB drugs; DS-TB, drug susceptible TB; DR-TB, drug resistant TB; kg, kiogram; SD, standard deviation.

*1-9 Acio-fast bacili (AFB)/100 high power field (HPF).

°10-99 AFB/100HPF.
°1-9 AFB/HPF.

%9 AFB/HPF; FLDs, first-line anti-TB drugs.
Bald valuss means that p-value i significant.





OPS/images/fphar-13-883483/fphar-13-883483-t005.jpg
S L i s e oo i aior et st

potassium-rich food and a
potassium supplement was added
1o two patients” treatment regimen
due to Hypokalemia

Arthralgia/ Z,0s,H 137 (49.1) Patients were prescribed NSADs ~ Z (1) z()
Hyperuricemia for symptomatic relief. One patient
was prescribed Alopurinol and
dose of Z was reduced in another
patient
Ototoxicity Am,S 65(24)  Counselled. Am was replaced to  Am (45) S (1) Am(©9) Am (1) Am @)
Cm in 33 patients and dose was
reduced in nine patients whie use
was withheld temporarily and
permanently in one and three
patients, respectively. Nine patients.
were kept without management as
they had completed their injectable
treatment and this ADR was
subsided

Pruritis/Rash/ Am 35(12.9)  Counseling was provided to Skinemollients. Fusidicacid ~ None
Acne patients. Antiistamine and was prescribed for one
hydrocortisone therapy was patient. Two patients were
prescribed along with the use of r  prescribed anti-acne
therapy

Dyspnoea 34(125 Al patients were counselled and  None
prescribed a bronchodilator

Body Pain and 27(10) Al patients were counselled and  None
Headache prescribed NSAIDS
Tinnitus Am,Cm Eto  24(88) Al patients were counseled and  Om (2) cm (1) cm (1) N
prescribed Betahistine. The
Injection was stopped temporarily
in one patient and advised on an
altenate day in another patient

Peripheral Cs 14(52) Al patients were counselled and  None
neuropathy prescribed duloxetine and vit B6
dose was increased

Anorexia - 7(258) Al patients were prescribed None
appetizers and multivitamins

Hypothyroidism PAS 5 (1.84) All were counselled and prescribed ~ PAS (2) PAS (1) PAS (1)
thyroxine. Use of the offending
agent was stopped in one patient
and dose was reduced in another
patient

Dizziness z.Cs 4(1.47)  Patients were counselled. The dose ~ Z (1) z(
of Vit B6 was increased in all
patients. Zwas advised to be taken
on an alterate day in one patient.
one patient was prescribed
Prochiorperazine, and another
patient was prescribed Betahistine

Hemoptysis 3(1.1)  Patients were counselled. All three  None
patients were prescribed
Tranexamic acid

Anernia PAS 2(0.7)  Patients were counselled. One PAS (2) PAS 2)
patient was prescribed for iron
supplement and one patient was
advised for blood transfusion along
with the temporary withdrawal of
the offending agents

Nephrotoxicity cm 2(0.7)  Patients were counselled and cm @ om (@)
prescribed prednisolone along with
the removal of the offending agent
permanently in one patient and
replaced with Lzd in another patient
Palpitations 2(07)  Counseling was providedto the  None
patients. Beta-blockers were
prescribed

Gynecomastia 2(07)  NSADs were added to patients’  None
treatment along with counseling

Menstrual Eto 1(0.35)  The patient was counselled and  None
imegularities referred to a gynecologist
Photosensitivity Eto 1(0.36)  The patientwas prescribedahigher None

dose of Vit B6
Sweling 1(0.35)  The patient was counselled and  None

prescribed a diuretic
H, isoniazid; Cs, cycloserine; Eto, ethionamide; PAS, para-amino salcylic acid; Z, pyrazinamide; Am, amikacin; Cm, capreomycin; S, streptomycin; NSAID, non-steroidal anti-inflemmatory
druge; Lzd, fnezolid: vit, vitamin,
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Group

Group 1 FLDs.

Group 2 injectable ant-TB drugs

Group 3 fluoroquinolones

Group 4 oral bacteriostatic SLDs

Group 5 anti-TB drugs with imited data available on the
efficacy

Drugs

NmIT

Am
Cm
Km

Lx
Mfx

Eto
Pto
Cs
PAS
Cfz
Lzd
Bdq

Amx/
Civ
Cir

Recommended dose (mg/kg of body weight)

16-20 once dally (Max dose 1,500 mg)
25 once daily (Max dose 2,000 mg)
3010 40

1510 20
1510 20
1510 20

12-18 once daily (Max dose 1,000 mg)

7.5t0 10
7.5t010

1510 20
1510 20
1510 20
150 (Max dose 8-12 )
100 mg once dally
600 my once daily
400 mg once daly for 2 weeks and then 200 mg three times per
week

1,500/375 mg daily

1,000 mg once daiy

Frequency of
patients
receiving each drug
n (%)

0
73 (26.9)
269 (99.3)

249 (91.9)
35 (12.9)
0
1(04)

241 (88.9)
33 (12.2)

271 (100)
0
271 (100)
236 (87.1)
19.(7)
19(7)
1(04)

12 (4.4)

8(3)

ethambutol; Z, pyrazinamide; Cs, cycloserine; Eto, ethionamide; PAS, para-amino saficylic acid; Am, amikacin; Cm, capreomycin; Km, kanamycin; S, streptomycin; Lfx,
levofioxacin: Mfx, moxifioxacin: Pto, prothionamide; Cfz, clofazimine: Bdg, bedaquiline: Amx, Amoxicillin: Clv, Clavolonate; Lzd, finezolid: Clr, clarithromycin.
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Characteristics

Gender
Male
Female

Age (years) (Mean + SD = 36.75 + 15.69)

18-35 years
36-50 years
>50 years

Patient weight at baseline (kg) (Mean + SD = 45.44 + 11.61)

<40 kg
240kg
Marital Status
Unmarried
Married
Residence
Rural
Urban
Smoking history
Non-smoker
Active and ex-smoker

Duration of iiness prior to DR-TB diagnosis

Less than 6 months
6-12 months
1-2 years
More than 2 years
Treatment category
New
Relapse
Treatment after failure
Treatment after loss to folow-up
Others
Previous TB treatment
Yes
No
Resistance to All FLDs
Yes
No
Previous use of SLDs
Yes
No
Resistance to any SLDs
Yes
No
Co-morbidity
Yes
No
Patients' family TB history/status
NoTB
Ds-TB
DR-TB
Hemoglobin level at baseine
Normal
Less than normal
Baseline sputum grading
Negative
Scanty?, +1°
+2°, 43¢
Lung cavitation at baseine
No cavitation
Unilateral cavitation
Bilateral cavitation
Body mass index (BMI)
Underweight
Normal
Overweight
Patient resistance category
RR only
PDR
MDR
XDR
Treatment outcome category
Gured
Died
Failed
Loss to follow-up (defaulted)

FLDs, fist-line anti-TB drugs; SLDs, second-line anti-TB drugs; DS-TB, diug-susceptible TB; DR-TB, drug-resistant T8 kg, kiogram; SD, standard deviation.
"1-9 Acia-fast bacill (AFB)/ 100 high power field (HPF).

°10-99 AFB/100HPF.
°1-9 AFB/HPF.
459 AFB/HPF.

n (%)

139 (51.3)
132 (48.7)

139 (61.3)
80 (29.5)
52 (19.2)

188 (69.4)
83 (30.6)

76 (28)
195 (72)

131 (48.9)
140 (51.7)

240 (88.6)
31 (11.4)

74 (27.3)

145 (53.5)

37 (13.7)
15 (5.5)

38 (14
6(22)
198 (73.1)
26(9.6)
3(1.1)

233 (86.3)
37 (13.7)

14 (5.2)
257 (94.8)

17 6.5)
244 (93.5)

71(26.2)
200 (73.8)

45 (16.6)
226 (83.4)

251 (92.6)
14(5.2)
6(22)

64 (27)
17379)

22(8.1)
134 (49.4)
115 (42.4)

50 (18.5)
67 (24.7)
154 (66.8)

41(15.1)
77 (28.4)
153 (56.5)

134 (49.4)
1(0.4)
128 (47.2)
8(3)

187 (69)
48 (17.7)
2(0.7)
34 (12.5)

Adverse drug reactions n (%)

Yes (n =220)

221 812)
111 (799)
109 (82.6)

122 (87.8)
62 (77.5)
36 (69.2)

153 (81.4)
67 (80.7)

70 (92.1)
150 (76.9)

108 (82.4)
112 (80)

194 (80.8)
25 (80.6)

64 (86.5)
17 (80.7)
27 (73)
12 (80)

32(84.2)
3(50)
161 (81.3)
22 (84.6)
2(66.7)

188 (80.7)
31(83.8)

12 (85.7)
208 (80.9)

12 (70.6)
198 (81.1)

57 (80.3)
163 (81.5)

38 (84.4)
182 (80.5)

206 (82.1)
11 (78.6)
3(60)

56 (87.5)
150 (86.7)

18 (81.8)
107 (79.9)
95 (82.6)

30 (60)
62 (92.5)
128 (83.1)

31 (75.6)
66 (85.7)
123 (80.4)

110 (82.1)
1(100)
104 (81.3)
5 (62.5)

182 (82.7)
29 (60.4)
2(100)
7 (20.6)

No (n = 51)

51(18.8)
28 (20.1)
23(17.4)

17 (12.2)
18 (22.5)
16 (30.8)

35 (18.6)
16 (19.3)

6(7.9
45 (23.1)

23(17.6)
28 (20)

46 (19.2)
5(19.4)

10 (13.5)
28 (19.3)
10 @7)
3(20)

6(15.8)
3 (50)
37 (18.7)
4(15.4)
1(333)

45 (19.9)
6(162)

2(143)
49 (19.1)

5(29.4)
46 (18.9)

14 (19.7)
37 (18.5)

7(15.6)
44 (19.5)

45 (17.9)
3(21.4)
360

8(125)
23 (13.3)

4(182)
27 (20.1)
20 (17.4)

20 (40)
5(7.5)
26 (16.9)

10 (24.4)
1143
30 (19.6)

24 (17.9)
0

24 (18.8)

3(37.5)

5(9.8
19 (39.6)
0
27 (79.4)
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Adverse
drug reactions (ADRs)

Allergic skin reaction

Anermia
Arthralgia

Body pain and headache
Dyspnoea

Gastrointestinal disturbances
Gynecomastia

Hemoptysis

Hepatotoxicity

Hypothyroidism
Hypokaleria
Hyperuricemia
Nephrotoxicity
Ototoxicity

Peripheral neuropathy

Psychiatric disturbances
Sleep disturbances
Swelling

Vertigo and dizziness
Visual disturbances

Definition

Any skin change characterized by pruritis, rash, acne, or photosensitivity reported by the patients and cross-examined by
the physician for possible anti-TB drugs effects

At least 1 serum hemoglobin value <13 g/dl (male) or <11.5 g/dl (female)*

Joint pain reported by the patients and recorded by the physician with or without arthritis

As reported by the patients

Any difficulty in breathing as reported by the patients and evaluated by the physician

Any case of gastrits, nausea, vomiting, abdominal pain, or diarrhea reported by the patients or documented by the physician
Consistent and painful enlargement of breast documented by the physician for possible anti-TB drug effects

Spitting of blood with cough as reported by the patients and documented by the physician

In the absence of symptoms, at least 1 elevated serum value of transarminase or bilrubin five times higher than the upper
normal value or three times higher in case of symptoms

At least 1 increased serum TSH value >10 IU/mi*

1 serum potassium value <3 mmol/L*

At least 1 serum increased value of uric acid > mg/dl*

Atleast 1 serum creatinine value >130 pmol/L*

Hearing loss or tinnitus as reported by the patients and confirmed by audiometry or clinician examination

Symptoms linked with numbness or buming sensation of extremities as reported by the patients and evaluated by the
physician

Any cases of depression or psychosis evaluated by a psychologist or psychiatrist

As reported by the patients and documented by the physician

Evaluated by the physician by physical examination

As reported by the patients and evaluated by the physician

DIFFICULTY in vision s reported by the patients

Normal Ranges: Alanine aminotransferases (ALT) = up to 41 U/L; Biliubin total = Up to 1.2 mg/dl; serum creatinine = 0.74~1.35 mg/dl; Hemoglobin (Hb) Male (13-18) g/dl Female

(11.5-16.5) o/dl.
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Terms

Mono-drug resistant TB

Poly-drug resistant (PDR) T8
Rifampicin resistant (RR) TB
Multidrug resistant TB (MDR-TB
Extensive drug-resistant TB (XDR-TB)
Cured

Treatment completed

Died
Treatment failed

Defaulted

Successful outcomes
Unsuccessful outcomes
Married

Unmarried

Operational definitions

TB patients are non-responsive to a single anti-TB drug other than H and R in FLDs

TB patients are non-responsive to more than one FLDs, not including H and R

TB patient non-responsive to R only

TB patient non-responsive to both H and R

TB patient non-responsive to any FQs and any of the injectable SLDs (Am, Km, and Cm) in addtion to H and R
DR-TB patient completes the TB treatment without any sign of therapy failure and obtains at least five consecutive negative
sputum cultures in the final treatment year taken a month apart

DR-TB patient completes the TB treatment with inadequate bacteriological results (less than five negative cultures in the final
year of treatment) but without any sign of therapy failure

DR-TB patient expires during the period of T8 treatment

DR-TB patient obtains two or even more positive cultures out of the five cultures during the last year of therapy or ifthereis a
lack of improvement in therapeutic response

A gap of two or more consecutive months in the treatment of a DR-TB patient due to non-medical reasons

Cured or treatment completed

Died or treatment failed o defauited

Legally recognized union between people called spouses

Without any legally recognized union

TB, tuberculosis; FLDs, first-line anti TB drugs: SLDs, second-line anti TB drugs: H, isoniazid: R, rifampicin; FQs, fluoroquinolones; Am, amikacin; Km, kanamycin; Cm, capreomycin.
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PPV, positive predictive value.
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Frequentist statistical methods

Bayesian statistical methods

Method

PRR
ROR

EBGM

Equation
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Threshold

PRR_025>1
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Testing set Method

SIDER 1Cenna
ic
EBGM
ROR
PRR

OMOP IConnt
Ic
EBGM
ROR
PRR

AuC

0.7098
0.6737
0.6619
0.6518
0.6422
0.6271
0.6154
0.6024
0.5741
0.5730

Youden’s sensitivity

0.5264
0.8169
0.6297
0.5352
0.5963
0.5284
0.8077
0.5012
0.5385
0.5385

The bold values are to highlight the performance of the method, and have no soedific meaning.

Youden’s specificity

0.8547
0.5625
0.6667
0.7414
06818
0.7251
04118
0.7353
0.6324
0.6324

Youden’s index

0.3811
0.3794
0.2964
0.2766
0.2781
0.2535
0.2195
0.2365
0.1709
0.1709
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Testing set Method AuC Youden’s sensitivity Youden’s specificity Youden’s index

SIDER 1Cenm 0.8291 0.7236 0.8600 0.5836
Ic 0.7343 0.8537 05826 0.4363
EBGM 0.7231 0.6407 0.7652 0.4059
ROR 0.6828 0.6661 0.6667 0.3228
PRR 0.6721 0.6381 0.6667 0.3048

The bold values are to hightight the performance of the mathod, and have no spedific meaning.
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Testing set Method AuC Youden’s sensitivity Youden’s specificity Youden’s index

SIDER 1Cenm 0.7486 0.5909 0.8083 0.3992
Ic 0.7227 0.7983 03233 0.1216
EBGM 0.6939 0.6222 0.7233 0.34565
ROR 0.6352 0.7999 03010 0.1009
PRR 0.6217 0.7171 03733 0.0904

The bold values are to hightight the performance of the mathod, and have no spedific meaning.
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