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Supplementary Methods 

Imputation 

The imputation was performed in batches dividing the cohorts according to 

genotyping platforms. For each batch, we first phased the data by SHAPEIT (version 

v2.r727),1-2. Then, imputation was carried out using IMPUTE2 (version 3) with 1000 

Genomes Project (release v33) ethnically mixed dataset as the reference panel.4 5 We 

retained imputed genotypes with: (a) posterior probability > 0.9 in each genotyping 

batch, (b) no significant difference in missingness between cases and controls (χ2 

test, p-value > 0.0001), (c) no significant deviation from Hardy-Weinberg 

expectations (p-value > 0.0001), (d) no variants missing greater than 5% of genotypes 

in any single genotyping batch and (e) info score greater than 0.8 in each genotyping 

batch, (f) MAF in the 1000 Genomes Project ≥ 0.01. Batch effects for imputed SNPs 

were corrected by testing for association between ethnically-matched controls typed 

by different platforms (using logistic regression). SNPs with association p-values less 

than 0.005 were excluded from the analysis. For each cohort, four digit HLA alleles 

were also inferred using HIBAG6 with the reference predictor panels specific for each 

genotyped chip.7 

Genome-wide association study QC for each cohort 

QC was conducted at both single marker and subject levels before performing the 

SNP imputation. Any marker that did not pass the following criteria was excluded 

from analysis: (i) genotype call rate in the batch of subjects greater than 95%, (ii) 

missing genotype rate greater than 5%, (ii) p-value for Hardy-Weinberg equilibrium 

greater than 10-7 in controls (if applicable). Any subject that did not pass the 

following criteria was excluded from analysis: (i) missing genotype rate < 0.05 among 
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the SNPs that passed QC; (ii) not a sample duplicate or closely related based on 

estimated identity-by-descent (IBD) using PLINK v 1.07  

Quality controls on the A*33:01 association 

To assess whether the A*33:01 signal was an artefact of population structure, we 

tested population-specific association. Although the allele is rarer in Northern 

Europeans, with no difference between Sweden and the UK (Allele Frequency (AF)uk 

= 0.004; AFsw = 0.003), the OR was comparable across the three major clusters (Table 

S3). The heterogeneity test cannot reject the null hypothesis (χ2 method p-value of 

0.06). We also confirmed that the association was not due to synthetic differences in 

imputation performance relating to the genotype chips. The AF was comparable 

across the three control groups genotyped by different platforms (AF1M = 0.01, AFHEC 

= 0.018, AFOE = 0.013). Logistic regression to test for differences between genotype 

platforms among control samples showed no difference in the Spanish (p-value=0.44) 

or Italian (p-value=0.9) subsets.  

Validation of the predicted genotypes 

We validated the predictions of the most associated SNPs within the discovery 

samples by matching the predicted and the typed genotypes. We calculated the 

concordance rate as the percentage of accurately predicted genotypes over the total 

number of samples typed in the validation based on specimen’s availability. In 

particular, the rs72631567 genotypes were validated in 564 discovery cases (386 

DILIN cases and 178 iDILIC) with respectively 99.7% and 100% concordance. Both 

the rs114577328 and rs28458792 genotypes were fully validated in 386 DILIN cases 

with 100% concordance. The two most associated SNPs in the statin comparison, 

rs116561224 and rs28458792, were typed in 25 iDILIC statin cases and rs116561224 

only was typed in 378 DILIN samples across multiple causal drugs. The concordance 
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was 100% for iDILIC cases and 97.6% for DILIN cases. In both cohorts this 

genotyping was performed by TaqMan® predesigned and custom SNP genotyping 

assays (ThermoFisher Scientific, Waltham, MA) in accordance with the 

manufacturer's recommendations. 
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Supplementary Figures 

 

 
 
Figure S1. Scatterplots representing the first two principal components of the current 
study cohort. The homogenous distribution between cases and controls across the 
three major European clusters is shown. In panel (a) cases from phase II are 
highlighted in red and the cases from phase I in orange. In panel (b) the 
cholestatic/mixed cases are highlighted in red and the hepatocellular cases in blue.  
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Figure S2. Regional Manhattan plots for chromosome 2 and 4 in the region of the 
rs72631567 and rs28521457 signals. (A) Chromosome 2 for the overall cohort, (B) 
Chromosome 2 for the overall cohort conditioned on rs72631567. (C) Chromosome 4 
for the HC only cohort, (D) Chromosome 4 for the HC only cohort conditioned on 
rs28521457. 
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Figure S3. QQ plots. (a) for the overall original analysis (b) after eliminating variants 
in MHC region. The QQ plot in the (b) panel highlights the signal on chromosome 2. 
The inflation factor is 1.05 after correction and 4.65 before correction. 
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Figure S4. Scatterplot representing the first two principal components of the current 
study cohort. The A*33:01-positive cases and their injury type are highlighted. 
A*33:01-positive cases are homogenously distributed in all the major population 
clusters.   
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Figure S5. MHC Regional Manhattan plots for (a) the overall cohort (b) the same 
cohort conditioned on A*33:01 (purple dot) and (c) the same cohort conditioned on 
rs114577328 (purple dot).  
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Figure S6. QQ plot for (a) Terbinafine cases only, (b) Cholestatic/Mixed cases only, 
(c) Hepatocellular cases only. 
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Figure S7. MHC Region Manhattan plots for (a) all cholestatic/mixed cases (b) the 
same cases conditioned on rs114577328 (purple dot), the top SNP (c) the same cases 
conditioned on A*33:01 (purple dot), the top HLA allele 
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Figure S8. Manhattan plots for DILI due to (A) Anti-TB drugs, (B) 
Fluoroquinolones, (C) NSAIDs, (D) Diclofenac (E) Nitrofurantoin. 
  



 17

 
 

 

Figure S9. Regional Manhattan plots for chromosome 18 in the area of the 
rs116561224 signal for (a) statin-induced DILI cases and (b) the same cases with 
conditioning on rs116561224 
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Table S1.  Causal drugs in the replication cohort.  

 

DRUG = causal drug; PD=presence of the drug in the discovery cohort; TOT = total number of cases. 
The list in A panel includes only drugs for which at least 3 cases were available. The category "other" 
includes a total of 98 different drugs. The drugs highlighted in bold are the drugs found to be 
associated with A*33:01. 
 
Panel A shows the breakdown of causal drugs for the replication cohort and the 
methods utilized to replicate the main results. 272 DILIN samples underwent to direct 
SNPs typing while 12 samples whose DILI was due to A*33:01-associated drugs 
underwent HLA typing. Panel B shows the breakdown of causal drugs for the statin-
specific replication cohort: besides the 14 samples previously collected within 272 
DILIN samples we add extra 15 iDILIC statin cases.   

A

DRUG PD SNP typing HLA typing TOT

SulfamethoxazoleW/Trimethoprimyes 17 17
Nitrofurantoin yes 15 15
Isoniazid yes 11 11
Ciprofloxacin yes 9 9
Azathioprine yes 8 8
Atorvastatin yes 8 8
Minocycline yes 7 7
Infliximab yes 7 7
Cefazolin yes 6 6
Terbinafine yes 6 2 8
Levofloxacin yes 6 6
Azithromycin yes 5 5
Carbamazepine yes 5 5
Mercaptopurine yes 4 4
Fenofibrate yes 4 3 7
Oxaliplatin 4 4
Lisinopril 4 4
Methylprednisolone 3 3
Exemestane 3 3
Flavocoxid 3 3
Metformin 3 3
Pravastatin yes 3 3
Sulfasalazine 3 3
Vancomycin 3 3
Sertraline yes 1 3 4
Methyldopa yes 1 2 3
Erytromycin yes - 1 1
Others (98 drugs) 123 123
TOTAL 272 11 283

B

DRUG PD DILIN iDILIC TOT

Atorvastatin yes 8 8 16
Pravastatin yes 3 3 6
Fluvastatin yes 1 1
Rosuvastatin yes 1

Lovastatin yes 1

Simvastatin yes 1 3 4
Total 14 15 27
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Table S2. Genotyping details for the DILI control cohorts 
 

 
 

COHORT #SAMPLEs CHIP

Welcome Trust Case Control Consortium (WTCCC) 4824 Illumina 1M  BeadChip
Spanish Cohort (phs000346.v1) 2077 Illumina 1M  BeadChip
Hypergenes 901 Illumina 1M  BeadChip
Swedish Twin Registry 1499 Illumina HumanOmniExpress BeadChip

209 Illumina 1M Duo/Illumina Infinium HumanCoreExome  BeadChip
173 Illumina Infinium HumanCoreExome  BeadChip

iSAEC Italian Penicillin Tolerant Controls 147 Illumina HumanOmniExpress BeadChip 
PGX40001 103 Illumina 1M Duo  BeadChip
POPulation REference Sample (POPRES) 655 Illumina 1M Duo  BeadChip

National Spanish DNA Bank
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Table S3. Causative drugs across the overall DILI cohort  
 

 
 
Phase 1 = number of cases extracted from previous DILI study (Urban TJ et al. 
Pharmacogenet Genomics 2012;22:784-95 (reference 12 in main text); Phase 2 = 
number of new cases; Combined = total number of cases; P = Fisher's Exact test p-
value to test the disproportions between the two cohorts. 
 
 The list includes only drugs for which at least 4 cases were available. The category 
"other" includes a total of 140 different drugs.   

DRUGs Phase1 Phase2 Combined P

DICLOFENAC 29 38 67 0.37
NITROFURANTOIN 28 36 64 0.44
ISONIAZID 16 20 36 0.61
AZATHIOPRINE 6 21 27 <0.01
MINOCYCLINE 10 17 27 0.24
SULFAMETHOXAZOLE/TRIMETHOPRIM 12 14 26 0.84
ATORVASTATIN 4 19 23 <0.01
CIPROFLOXACIN 5 16 21 0.03
NIMESULIDE 12 8 20 0.37
VALPROICACID 14 4 18 0.02
SIMVASTATIN 5 12 17 0.14
ISONIAZID/PYRAZINAMIDE/RIFAMPIN 6 9 15 0.80
IBUPROFEN 4 10 14 0.18
TERBINAFINE 4 10 14 0.18
AZITHROMYCIN 3 10 13 0.09
CEFAZOLIN 7 6 13 0.79
ISONIAZID/PYRAZINAMIDE/RIFAMPIN/ETHAMBUTOL 6 6 12 1.00
LEVOFLOXACIN 5 6 11 1.00
PHENYTOIN 9 2 11 <0.01
ERYTHROMYCIN 2 8 10 0.11
IMATINIB 2 8 10 0.11
CELECOXIB 9 9 <0.01
MERCAPTOPURINE 5 4 9 0.75
NAPROXEN 2 7 9 0.18
METHIMAZOLE 2 6 8 0.29
ANABOLIC STEROID 7 7 <0.01
CARBAMAZEPINE 2 5 7 0.28
DULOXETINE 7 7 <0.01
ESTRADIOL/LEVONORGESTREL 2 5 7 0.45
FENOFIBRATE 4 3 7 0.72
FLUVASTATIN 2 5 7 0.45
METHOTREXATE 3 4 7 1.00
MOXIFLOXACIN 2 5 7 0.45
ROFECOXIB 4 3 7 0.72
TELITHROMYCIN 7 7 <0.01
DISULFIRAM 1 5 6 0.22
FLUPIRTIN 6 6 0.03
INFLIXIMAB 1 5 6 0.22
LAMOTRIGINE 5 1 6 0.12
DOXYCYCLINE 2 3 5 1.00
OMEPRAZOLE 2 3 5 1.00
PIROXICAM 3 2 5 0.68
ROSUVASTATIN 1 4 5 0.37
SERTRALINE 5 5 0.06
TICLOPIDINE 1 4 5 0.37
ENALAPRIL 1 3 4 0.62
METHYLDOPA 4 4 0.06
MONTELUKAST 1 3 4 0.62
NICOTINICACID 4 4 0.06
PRAVASTATIN 2 2 4 1.00
SEVOFLURANE 1 3 4 0.62
VENLAFAXINE 4 4 0.12
OTHER 135 71 204 <0.01

TOTAL 411 451 862 -
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Table S4. Effect of the A*33:01, rs72631567 and rs28521457 signals across 
populations and recruitment phases 
 

 
 
PHASE=recruitment phase; OR=Odds ratio; 95%CI=95% Confidence Interval; 
P=logistic p-value; AF=Allele Frequency 
  

Marker COHORTs PHASE OR 95% CI P AF Cases
AF 

Controls
I 2.29 1.31-4 0.003 0.02 0.01
II 2.96 1.94-4.52 4.7*10-7 0.03 -

I 4.73 2.38-9.38 8.4*10-6 0.03 -
II 5.76 3.36-9.88 1.8*10-10 0.04 -

North European Cohort I +II 2.64 1.48-4.69 0.001 0.01 0.00

Spanish Cohort I +II 1.96 1.02-3.75 0.04 0.05 0.03

Italian Cohort I +II 5.69 2.43-13.33 6.1*10-5 0.07 0.01

I 2.02 1.45-2.82 3.6*10-5 0.05 0.03

II 1.99 1.45-2.71 1.1*10-5 0.05 -

North European Cohort I +II 1.65 1.215-2.236 0.001 0.04 0.03

Spanish Cohort I +II 2.12 1.21-3.75 0.009 0.06 0.03

Italian Cohort I +II 3.21 1.57-6.52 0.001 0.09 0.03

European DILI cohort I +II 1.56 1.26-1.94 5.0*10-5 0.06 0.04

I 2.48 1.74-3.54 4.6*10-7 0.09 -

II 1.93 1.32-2.65 0.0003 0.07 -

North European Hepatocellular DILI I +II 1.91 1.41-2.56 2.0*10-5 0.07 0.04
Spanish Hepatocellular DILI I +II 2.25 1.2-4.23 0.01 0.08 0.02
Italian Hepatocellular DILI I +II 1.93 0.44-8.46 0.38 0.08 0.04

Hepatocellular DILI cohort
rs28521457

European DILI cohort

Cholestatic and Mixed DILI cohort

rs72631567

European DILI cohort

A*33:01
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Table S5. Missing genotypes rate for the most associated SNPs within case and 
control groups in the comparisons where SNPs were significant 
 

 
 
P= X2 p-value of missing genotype rate between cases and controls 

  

SNP CHR missing rate in cases missing rate in controls P

rs114577328 6 0 0.0002 1.0

rs72631567 2 0.007 0.005 0.3
rs28521457 4 0 0.0009 1.0
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Table S6. Causative drugs across the rs72631567 signal on chromosome 2 
 

 
 
OR=Odds Ratio; 95%CI=95% confidence interval; P=logistic p-value; AF=Minor 
Allele Frequency in cases; 
 
  

DRUGS
No. 

Cases
Tested

OR 95% CI P AF

FLUVASTATIN 7 10.15 2.58-39.85 0.0009 0.21
FENOFIBRATE 7 8.85 1.80-43.63 0.0074 0.17
LAMOTRIGINE 6 9.40 1.53-57.61 0.02 0.17

CIPROFLOXACIN 21 7.41 3.16-17.36 4.0x10-6 0.14
ISONIAZID/PYRAZIN 12 5.80 1.70-19.75 0.005 0.14
AZITHROMYCIN 13 4.92 1.39-17.39 0.01 0.12
MERCAPTOPURINE 9 4.16 0.51-34.08 0.2 0.11
ATORVASTATIN 23 3.33 1.16-9.55 0.02 0.09
ISONIAZID 36 3.42 1.45-8.07 0.005 0.08
NITROFURANTOIN 64 2.33 1.08-5.0 0.03 0.06
CONTROL 10588 - - - 0.03
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Table S7. Summary of A*33:01-B*14:02-C*08:02 haplotype specific analysis across 
study cohorts 
 

 
HF CAs=Haplotype Frequency in cases; HF CTLs=Haplotype Frequency in controls; 
OR=Odds Ratio; P=logistic p-value 
 
 
  

DRUGs OR P HF CAs HF CTLs

OVERALL ANALYSIS 2.7 1.8x10
-7 0.02 0.009

CHOLESTATIC-MIXED ANALYSIS 5.7 3.9x10
-13 0.04

TERBINAFINE 49.2 9.5x10
-11 0.21

TICLOPIDINE 201.0 7.2x10
-6 0.40

FENOFIBRATE 68.5 1.1x10
-7 0.29

ERITHROMYCIN 13.1 0.002 0.10
ENALAPRIL 11.4 0.1 0.13
METHILDOPA 41.5 0.002 0.13
SERTRALINE 11.6 0.04 0.10
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Table S8. Summary of the validation by direct HLA typing 
 

 
FN=False Negative; FP=False Positive  
  

Predictions
COHORT #subjects (#CARRIERs) # subjects Not-CARRIERs (FN) CARRIERs (FP)

TERBINAFINE 14 (6) 13 6 (1) 6 (0)
FENOFIBRATE 7 (3) 6 3 (0) 3 (0)
METHYLDOPA 4 (2) 3 2 (0) 0 (1)
SERTRALINE 5 (2) 3 3 (0) -
ENALAPRIL 4 (2) 2 1 (0) 1 (0)
ERYTHROMYCIN 10 (2) 6 6 (0) -
TICLOPIDINE 5 (4) 2 - 2 (0)

Validations
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Table S9. The A*33:01 signal across the main six A*33:01-associated drugs by type 
of injury 

 

#DRUG=causal drug; TI = type of injury; OR=Odds Ratio; 95% CI = 95% 
confidence interval; P=logistic p-value  

*For groups with 3 subjects the association has been tested by Fisher's Exact test. 

  

DRUG TI
No. 

Cases
Tested

OR 95% CI P

TICLOPIDINE CM* 3 93.5 18.78-465.9 2.37E-05
HC 2 36.5 1.77-750.9 0.02

METHYLDOPA CM - - - -
HC 3 54.4 4.7-635.7 0.001

FENOFIBRATE CM 7 58.7 12.3-279.8 3.2*10-7

HC 0 - - -
TERBINAFINE CM 9 88.1 19.28-402.4 7.57E-09

HC 5 - - -
ENALAPRIL CM* 3 46.8 8.52-256.6 1.65E-03

HP 1 - - -
SERTRALINE CM 1 - - -

HC 4 40.1 4.8-335.9 0.0006
ERYTHROMYCIN CM 4 24.1 2.2-264 0.009

HC 5 9.2 0.9-91.1 0.06
OTHERS ALL 815 1.4 0.9-2.2 0.17

CM 279 2.6 1.4-4.9 0.003
HC 438 1.0 0.5-2 0.9
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Table S10. List of all causal drugs where at least one case carries a A*33:01 allele 
 

   
 
#Carriers = total number of A*33:01 positive carriers 
 
  

DRUGs # Carriers

DRONEDARONE 1
PIPERACILLINSODIUM/TAZOBACTAM 1
LAMOTRIGINE 1
MOXIFLOXACIN 1
METHIMAZOLE 1
CELECOXIB 1
IBUPROFEN 1
CEFAZOLIN 1
ISONIAZID 2
GENERIC COMBINATIONS OF NUTRIENTS 1
VALPROIC ACID 1
DICLOFENAC 3
ATORVASTATIN 1
AZATHIOPRINE 1
SULFAMETHOXAZOLE/TRIMETHOPRIM 1
NITROFURANTOIN 2
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Table S11. The most represented causative drugs across the rs28521457 signal on 
chromosome 4 
 

 
 
OR=Odds Ratio; 95%CI=95% confidence interval; P=logistic p-value; AF=Allele 
Frequency in cases 
 
The table shows the causal drugs with more than two positive carriers only. 
 
 

DRUGS
No. Cases

Tested
OR 95% CI P AF

CELECOXIB 2 50.56 3.378-756.8 0.004 0.50

EBROTIDINE 3 11.42 2.098-62.18 0.005 0.33

NIMESULIDE 4 8.51 1.73-41.82 0.008 0.25

ISONIAZID/PYRAZINAMIDE/RIFAMPIN/ETHAMBUTOL 9 7.39 2.406-22.7 0.0005 0.22

MERCAPTOPURINE 7 6.65 1.835-24.1 0.004 0.21

TELITHROMYCIN 5 6.22 1.36-28.43 0.02 0.20

IMATINIB 10 4.59 1.308-16.08 0.02 0.15

DICLOFENAC 35 2.40 1.024-5.604 0.04 0.09

SIMVASTATIN 12 2.19 0.5164-9.264 0.29 0.08

MINOCYCLINE 19 2.17 0.6713-7.028 0.20 0.08

ISONIAZID 32 2.15 0.8605-5.351 0.10 0.08

OTHERS 119 - - - 0.16

CONTROLS 10588 - - - 0.04
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Table S12. Summary of drug and class comparisons with more than 40 samples  

DRUG/CLASS #CASES 

NSAIDs 144 

ANTI TUBERCULOSIS DRUGs 67 

DICLOFENAC 67 

NITROFURANTOIN 64 

STATINs 59 

FLUOROQUINOLONEs 43 
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Table S13. The most associated variants for each drug in the class-specific analysis 

 

COMPARISON = causal drug/class; CHR=chromosome; BP=base-pair position; 
OR=Odds Ratio; 95%CI=95% confidence interval; P=logistic p-value 
 

COMPARISON SNP CHR BP OR 95% CI P

NITROFURANTOIN rs72696020 14 88571907 7.18 3.52-14.66 6.16E-08

NITROFURANTOIN rs72696089 14 88588493 6.98 3.42-14.24 9.48E-08
NITROFURANTOIN rs6694270 1 19120377 2.59 1.81-3.71 1.85E-07
NITROFURANTOIN rs10404821 19 51161088 2.56 1.80-3.65 1.98E-07
NITROFURANTOIN rs61858823 10 66855253 5.63 2.88-11.02 4.52E-07
DICLOFENAC rs114811931 5 160684731 6.59 3.54-12.28 2.76E-09
DICLOFENAC rs113206698 10 94577904 3.79 2.25-6.39 5.61E-07
DICLOFENAC rs115266745 3 821213 6.80 3.19-14.48 6.59E-07
DICLOFENAC rs149014830 5 120876337 6.04 2.96-12.3 7.24E-07
DICLOFENAC rs116316305 5 120853119 6.03 2.96-12.28 7.4E-07
ANTI TUBERCULOSIS DRUGs rs117491755 9 119643656 3.92 2.35-6.51 1.43E-07
ANTI TUBERCULOSIS DRUGs rs143575776 9 9593742 4.96 2.70-9.09 2.17E-07
ANTI TUBERCULOSIS DRUGs rs73122578 3 79359633 2.42 1.71-3.40 4.48E-07
ANTI TUBERCULOSIS DRUGs rs78671883 9 9558149 4.65 2.55-8.47 4.84E-07
ANTI TUBERCULOSIS DRUGs rs73124503 3 79368237 2.42 1.71-3.41 5.12E-07
FLUOROQUINOLONEs rs186920977 2 56649930 7.22 3.47-15.01 1.17E-07
FLUOROQUINOLONEs rs144941777 2 56672204 7.22 3.47-15.01 1.17E-07
FLUOROQUINOLONEs rs191153876 3 123637182 7.33 3.46-15.5 1.85E-07
FLUOROQUINOLONEs rs116606120 5 28665952 8.60 3.79-19.5 2.54E-07
FLUOROQUINOLONEs rs112655218 18 9841515 4.54 2.55-8.09 2.8E-07
NSAIDs rs185305928 1 6905711 4.55 2.55-8.11 2.66E-07
NSAIDs rs2240395 7 139718147 1.84 1.45-2.31 2.72E-07
NSAIDs rs113607154 1 7004613 4.42 2.47-7.82 3.37E-07
NSAIDs rs597480 11 85436868 1.84 1.45-2.32 3.9E-07
NSAIDs rs2025009 14 68843605 1.81 1.43-2.29 6.77E-07
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Table S14. Causative drugs associated with rs116561224 signal in the statin cohort 

 

DRUG = Causal drug; AF = Allele frequency 

  

DRUG
No. 

Cases
Tested

AF

SIMVASTATIN 17 0.21
ROSUVASTATIN 5 0.20
PRAVASTATIN 4 0.13
ATORVASTATIN 22 0.09
FLUVASTATIN 7 0.07
LOVASTATIN 3 0.00
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Table S15. Causative drugs associated with the rs114577328/A*33:01 signal in the 
additional case set 

  

DRUG = causal drug; PD=presence of the drug in the discovery cohort; DC = Drug with at least one 
positive carrier in the discovery cohort; SNP #TOT (#CARRIERs) = total number of cases (total 
number of rs114577328/A*33:01 carriers) among the samples who underwent SNP typing; HLA #TOT 
(#CARRIERs) = total number of cases (total number of rs114577328/A*33:01 carriers) among the 
samples who underwent HLA typing; TOT= total number of samples that underwent SNP and HLA 
typing; CF = carriage frequency. 

 

  

DRUG PD DC
SNP #TOT 

(#CARRIERs)
HLA #TOT 

(#CARRIERs)
TOT CF

Terbinafine yes yes 6 (5) 2 (0) 8 0.63

Azathioprine yes yes 8 (2) - 8 0.25
Exemestane 3 (2) - 3 0.67
Amiodarone yes 2 (1) - 2 0.50
Daptomycin 2 (1) - 2 0.50
Fenofibrate yes yes 4 (0) 3 (0) 7 0
Erytromycin yes yes 1 (0) 1 0
Ticlopidine - - - - - -
Methildopa yes yes 1 (0) 2 (0) 3 0
Enalapril - - - - - -
Sertraline yes yes 1 (1) 3 (2) 4 0.75



 33

Table S16. Causative drugs associated with the chromosome 2 rs72631567 signal in 
the additional case set 

 

DRUG = causal drug; PD=presence of the drug in the discovery cohort; DC = Drug with at least one 
positive carrier in the discovery cohort; TOT = total number of cases; AF = Minor allele frequency. 
Drugs also associated with an increased AF in the discovery cohort are indicated in bold. 

 

 

 

 

 

 

  

DRUG PD DC
No. 

Cases
Tested

AF

Cefotetan 1 0.50

Amiodarone yes 2 0.25
Escitalopram yes 2 0.25
Ethinylestradiol/Norgestimate yes yes 2 0.25
Mercaptopurine yes yes 4 0.13
Cefazolin yes yes 6 0.08
Minocycline yes yes 7 0.07
Azathioprine yes yes 8 0.06
Atorvastatin yes yes 8 0.06
Ciprofloxacin yes yes 9 0.06
Isoniazid yes yes 11 0.05
Sulfamethoxazole/Trimethoprim yes yes 17 0.03
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Table S17. Causative drugs associated with the chromosome 4 rs28521457 signal in 
the additional case set 

 

DRUG = causal drug; PD=presence of the drug in the discovery cohort; DC = Drug with at least one 
positive carrier in the discovery cohort; TOT = total number of cases; AF = Minor allele frequency. 

 

  

DRUG PD DC
No. 

Cases
Tested

AF

Minocycline yes yes 7 0.07

Clindamycin yes 1 0.50
Dronedarone yes yes 2 0.25
Ketoconazole 1 0.50
Methylprednisolone 3 0.17
Nefazodone 1 0.50
Nitrofurantoin yes yes 11 0.05


