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Supplementary file 13: Recall/Alert/Case-report of substandard/falsified of cardiovascular medicines (except 

sartans, see Supplementary file 12) 

Country API/combination 

of APIs 

Year No. Batch Quality test failure Report Type Ref 

India 

 

Acetylsalicylic 
acid  

Aug-Nov 2013 
Dec 2019 

3  
1 

Dissolution 
Dissolution 

Recall/Alert [1]  

Amlodipine Dec 2013- May 2014 
Feb 2020 

4  
1 

API content/ Dissolution 
Related Substances 

Recall/Alert [1] 

Atenolol-
Amlodipine 

Jan 2016 
 

2  API content Recall/Alert [1] 

Atorvastatin Nov 2016- Dec2016 
May 2020 

3  
1 

Dissolution 
Dissolution 

Recall/Alert [1] 

Atorvastatin-
Acetylsalicylic 
acid 

May 2015 1  Dissolution Recall/Alert [1] 

Carvedilol Jul 2017 
Jul2020 

1 
1 

Related substances 
Assay 

Recall/Alert [1] 

Clopidogrel-
Acetylsalicylic 
Acid 

Jan 2019 
Apr 2020 

1 
1 

API content 
Dissolution 

Recall/Alert [1] 

Enalapril Sep 2017- Dec 2018 
Apr 2020 
Apr 2020 

3 
1 
1 

API content/ Dissolution 
Dissolution/ Assay 
Assay 

Recall/Alert [1] 

Furosemide  Dec 2016- Jun 2017 3 Dissolution Recall/Alert [1] 

Glyceryl 
Trinitrate 

Dec 2016- Feb 2019 2 API content/impurity Recall/Alert [1] 

Heparin Dec 2018- 2019 2 pH/ API content  Recall/Alert [1] 

Isosorbide 
dinitrate 

Jul 2013- Mar 2019 3 API content/ Dissolution  Recall/Alert  [1] 

Labetalol Jul 2017 2 Visible particles Recall/Alert [1] 

Methyldopa Jul 2017 1 API content Recall/Alert [1] 

Metoprolol Nov 2017 1 Dissolution  Recall/Alert [1] 

Nifedipine Nov 2013- Jan 2014 
May 2020 

2 
1 

Dissolution  
Dissolution 

Recall/Alert [1] 

Ramipril Dec 16/Dec 18/Jan 19 
Apr 2020 
Jul 2020 

3 
1 
1 

API content  
Description/ Dissolution/Assay 
Assay 

Recall/Alert [1] 

Rosuvastatin Apr 2020 3 Dissolution  Recall/Alert [1] 
Cilnidipine Apr 2020 1 API content Recall/Alert [1] 

Telmisartan Jun 2020 1 Dissolution Recall/Alert [1] 

Diltiazem May 2003 1 Falsified-contained only 50% API 
content 

Seizure [2] 

Amlodipine Sep 2016 Unstated “Elderly male patient taking tablet 
Amlodipine once daily [..] and had 2 
years without any events. Patient came 
to the emergency department with the 
complaint of altered sensorium and 
elevated blood pressure [..] The 
Decreased Therapeutic Response could 
be due to be counterfeit drug” 

Case report [3] 

Nigeria  Propanolol 1993-1996 Unstated Falsified-no details available Seizure [4] 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2021-006523:e006523. 6 2022;BMJ Global Health, et al. Do NT



2 

 

Country API/combination 

of APIs 

Year No. Batch Quality test failure Report Type Ref 

Pakistan  Isosorbide 
Mononitrate 

2011-2012 1 ”Over 200 patients died because 
isosorbide tablets also contained high 
amount of pyrimethamine as a result of 
multiple negligence and errors during 
the manufacture” 

Case report [5] 
[6] 

United 

States 

Atorvastatin 2000 Unstated ”Nearly 200,000 tablets of Lipitor […] 
was found to be counterfeit and recalled 
by a small Missouri wholesaler. Some 
of the pills had already reached Rite Aid 
and CVS pharmacies.” 

Recall [7] 

Phenylephrine Oct 2017 1 Potential microbial contamination Recall/Alert [8] 

Metoprolol 2019 Unstated "Ethex recall of more than 60 products -
metoprolol succinate, A physician in 
Clevelan Clinical found in the package 
for Ethex's metoprolol succinate[..] 
Dose not comply with the dissolution 
test of the USP monograph" 

Recall/Alert [9] 

Furosemide Mar 2020 7 Substandard - Failure: Visible 
particulate matter (furosemide 
precipitate) 

Recall/Alert  

Heparin Nov 2007 Unstated 152 ADRs associated with heparin Case report [10] 

Furosemide 2012 Unstated “A patient is thirty-nine […] by 2012, 
his health was failing with his swollen 
legs, and the doctor namely Lever 
immediately suspected a poor quality of 
generic diuretic made by Ranbaxy. 
After Lever switched the prescription to 
a version made by American company 
Roxane and kept the same dose. 
Immediately, Parnell started losing 
fluid” 

Case report [9] 

Taiwan Rosuvastatin 
(Crestor) 

2017 2 Falsified - containing atorvastatin  Recall/Alert [11] 

United 

Kingdom 

Warfarin 
 

Jul 2013 42 Substandard - Degradation products Recall/Alert [12] 

Atorvastatin 
(Lipitor®) 

2005-2006 Unstated Falsified – containing lovastatin Recall/Alert [13] 

Clopidogrel 
(Plavix®) 

2007 Unstated Falsified – containing simvastatin Recall/Alert [13] 

Clopidogrel 
 

Unstated Unstated “The people responsible for this fraud 
were linked to the importation of two 
million doses of falsified clopidogrel, 
olanzapine, and bicalutamide into the 
United Kingdom. One of the ringleaders 
was sentenced to eight years’ 
imprisonment.” 

Seizure [14] 

Denmark Valsartan 2018 
 

Unstated Substandard – Cohort study: 198 
participants exposed with valsartan 
developed a cancer (but no proof that 
the impurity caused it) 

Case report [15] 
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Country API/combination 

of APIs 

Year No. Batch Quality test failure Report Type Ref 

Germany  

+ United 

States 

Heparin  
 
 

 

2008 Unstated Falsified - 900 cases of adverse events 
(238 deaths) reported to the US FDA 
and Federal Institute of Drugs and 
Medical Devices in Germany. 
Oversulfated chondroitin sulfate 
identified as the likely cause. 

Case report [16] 

Canada Amlodipine 2016 Unstated “In 2016, law enforcement seized grey-
market Norvasc pills [...] eleven 
patients of the pharmacy who were 
prescribed Norvasc died, the Ontario 
Coroner’s Officer conducted an 
investigation into their deaths to 
determine if the counterfeit medication 
was a contributing factor” 

Seizure [17] 

Mexico Heparin 2020 Unstated “Seven deaths at a hospital among 
patients treated with […] heparin and  
dozens of other patients reported to have 
suffered side effects […]. The pharma 
company has said that after examining 
the Inhepar 5000 IU / mL vials used at 
the hospital it concluded they had either 
been re-used – which is sometimes 
observed with falsified medicines – or 
tampered” 

Case report [18] 

Dominican 

Republic 

Cardiovascular 
medicines  

2014 Unstated  Falsified – unknown  
‘Among the drugs seized there are 
painkillers, antibiotics and others used 
to combat hypertension and diabetes 
mellitus. During the operation, agents 
also seized empty boxes, containers and 
a machine to print the batch numbers 
and expiration dates of the fake 
products.’ 

Seizure [19] 

Cameroon Hydrochlorothiazi
de 

2019 1 Falsified- contain glibenclamide instead 
of hydrochlorothiazide “In March 2019, 
WHO was informed in Cameroon that a 
medicine presenting as 
hydrochlorothiazide 50mg had caused 
hypoglycaemia in patients” 

Recall/ Alert [20] 

Acronyms to be defined: ADR, Adverse Drug Reaction, API, Active Pharmaceutical Ingredients, FDA, Food and Drug Administration; 
WHO, World Health Organization 
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