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                            EDITORIAL 

 
 

 

Drug misuse and abuse: Role to DDA to prevent drug misuse, abuse and 

illicit trafficking 

 

Substance abuse refers to the harmful or hazardous use of 

psychoactive substances, including alcohol and illicit drugs. Drug 

abuse is a global problem affecting millions of people. As per the 

World Drug Report 2019, 35 million people worldwide suffer from 

drug use. One of the key impacts of illicit drug use on society is the 

negative health consequences experienced by its members. Drug use 

also puts a heavy financial burden on individuals, families and society. 

 

Substance use is a common public health problem among adolescents 

in low and middle-income countries. Drugs such as cannabis and 

alcohol have traditionally been used in Nepal for centuries as a part of 

cultural norms which did not create major social problems during 

those periods. However, the types of drugs being used have been 

shifted from cannabis to synthetic opiates and chemical substances in 

the last few decades. Also, the mode of drug usage has been changed 

from smoking/ingesting to injecting and that has become one of the 

major causes of HIV infection. Drug abuse has become multi-

dimensional problem in Nepal and, as a result, drug control has 

become a challenge for the government. 

 

Nepal Drug Users Survey (NDUS) conducted by Ministry of Home 

Affairs with technical support from Central Bureau of Statistics (CBS) 

in 2076 showed an average annual growth rate of drug users in the 

country from 2069 to 2076 BS with majority of them being male drug 

users (93.3 %) and the most common drug use being cannabis. 
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Nepal has promulgated the Drug Act 1978, to prohibit the misuse or 

abuse of medicines and allied pharmaceutical products as well as false 

or misleading information relating to efficacy and use of drugs and to 

regulate and control the production, marketing, distribution, export, 

import, storage and utilization of those drugs which are not safe for the 

public use, efficacious and of standard quality. To implement & fulfill 

the aim and objectives of Drug Act 1978 and various regulations are 

made under it. Also, Narcotic Drugs control act, 1976 is in place to 

regulate the Narcotic and Psychotropic substances. 

 

Nepal became a member of International Narcotic control Board on 

29
th

 June, 1987. The ministry of home affairs serves as the Focal Point 

for Narcotic and Psychotropic substances regulation and the 

department works with Home Affairs in recommending the Domestic 

Manufacturers and Importers for importing Narcotic and Psychotropic 

drugs for medicinal and scientific purpose. 

 

The department carries out its regulation inspection of the Pharmacies 

to ensure that good practice is in place and has been taking actions 

where action contrary to good practice are encountered.  Abuse of 

pharmaceutical drugs such as Tramadol (Opidol) tablets/capsules, 

Nitrazepam (Nitrosun) tablets, Inj. Pheniramine maleate (Avil), Inj. 

Promethazine (Phenargan) is in increasing trend. Also, Less number of 

qualified manpower in pharmacy, Low monitoring and control in 

medicine sale and distribution and Lack of common understanding of 

narcotics and psychotropic between different stakeholders has 
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somewhat contributed to increased misuse/abuse of drugs.  

 

Similarly, controlled drugs like tramadol, tapentadol, pregabalin, 

dicyclomine has also been on the use due to their relatively lower cost 

and longer duration of action.  The department issued a notice on 

2075/04/25 to concerned stakeholders regarding the sales and 

distribution of Tramadol from Hospital Pharmacy Outlets only to 

prevent the misuse/abuse of Tramadol as per the recommendation of 

Drug Advisory committee’s 49
th

 meeting dated 2075/03/29.  

 

To prevent the misuse and abuse of controlled drugs, the department 

has started the practice of allocating yearly quotas for manufacturers 

and importers on the basis of their previous import data and 

consumption details of these substances. Also, it has been working 

closely with law enforcement agencies in conducting joint inspection 

to find out the whereabouts of the illicit drug trafficking.  

 

The department faces many challenges ahead regarding the prevention 

of misuse/abuse of drugs and illicit trafficking trade of drugs.  The 

open borders and lack of sufficient monitoring on the border areas has 

led to the entry of substandard/falsified medicines and its prevalence 

on the country. Thus a need for a multi-sectorial approach is the most. 

The custom must further work to examine the documents relating to 

import / export / transit of consignment of narcotic and psychotropic 

substances and physically examine or test checking the chemicals that 

are proposed to be imported or exported. Even if chemicals are 

diverted by-passing the normal procedures of import / export, i.e. 

attempted to be smuggled, customs still have an important role to play. 

Nepal Police have a much greater presence than any other agency in 

the country. Road checks of police may help in checking suspicious 

movements of narcotic and psychotropic drugs. The Narcotic Bureau 

also Play an very important role. They can work on Issuance of No 

Objection Certificate after making necessary enquiry or verification 

about the genuineness of the proposed transaction and checking of pre-

export notification (PEN) issued by the competent authority of the 
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exporting country.  

 

Similarly, Coordination with International Narcotic Control Board 

(INCB) and with Competent Authorities of other countries, educating 

the Trade and Industry for their obligations, Urging management / staff 

of the Trade and Industry to identify suspicious transactions and 

appropriately notify the enforcement agencies, Conducting training for 

enhancing the effectiveness of control of narcotics and psychotropic 

drugs and Maintaining the national database are other steps needed to 

be taken in the fight against illicit trafficking of drugs.  

 

The department must also work in Coordination with other law 

enforcement agencies within the country when it comes to Inspecting 

or auditing a manufacturing unit, assessing their production and 

examining the records of production of pharmaceutical products using 

narcotic and psychotropic substances. 
  
 

               

Narayan Prasad Dhakal 

                                                                  (Director General) 

                                                                              Chief Editor 
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1. आ.व. २०७९/८० दोश्रो तै्रमाससक को प्रगसि वववरण 

 

अनगुमन, मलु्ाॊकन िथा काननु का्ाान्व्न महाशाखा अन्िगाि मखु्् का्ाहरु: 
औषसध ऩसल/पामेसी सनरीऺण : 

वववरण काठमाडौँ ववराटनगर वीरगॊज नऩेालगॊज जम्मा 

दोश्रो तै्रमाससक लक्ष्् ४५०  १२५  १२५  १२५  ८२५  

दोश्रो तै्रमाससक प्रगसि २४२ ११० १२८ १६६ ६४६ 

दोश्रो तै्रमाससक प्रगसि प्रसिशि ५४ ८८ १०२   १३३ ७८ 

 

उद्योग सनरीऺण : 

वववरण काठमाडौँ ववराटनगर वीरगॊज नऩेालगॊज जम्मा 

दोश्रो तै्रमाससक लक्ष्् २० ३ ३ २ २८ 

दोश्रो तै्रमाससक प्रगसि १० १ ३ १ १५ 

दोश्रो तै्रमाससक प्रगसि 
प्रसिशि 

५० ३३ १०० ५० ५४ 
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औषसध मलु्ाॊकन िथा दिाा महाशाखा अन्िगाि मखु्् का्ाहरु: 

सस.न. का्ा वववरण  सॊख््ा 

१.  न्ाॉ उत्ऩादन अनऻुाऩत्र प्रदान  १३९ 

२.  उत्ऩादन अनऻुाऩत्र नवीकरण २२०१ 

३.  
फजार सफवि वविरण प्रमाणऩत्र 

प्रदान 
९८ 

४.  
फजार सफवि वविरण प्रमाणऩत्र 

नवीकरण 
१६४१ 

५.  ऩैठारी ससपाररसऩत्र प्रदान १९० 

६.  ऩैठारी ससपाररसऩत्र नवीकरण १२५४ 

७.  ववदेशी औषसध उद्योग दिाा ३ 

८.  न्ाॉ ववदेशी औषसध दिाा ७४ 

 काठमाडौँ ववराटनगर वीरगॊज नऩेालगॊज जम्मा 

९.  न्ाॉ पामेसी दिाा  १६५ ५७ ६९ ५७ ३४८ 

१०.  पामेसी नसफकरण  १५४० ६६२ ५३० ४५६ ३१८८ 

११.  पामेसी रद्ध  ११३ ५७ ३० ५० २५० 

१२.  पामेसीमा सॊशोधन १११ ८६ ४७ २१३ ८५७ 

१३.  व््वशा्ी प्रमाणऩत्र दिाा  ० ० ० ० ० 

१४.  व््वशा्ी प्रमाणऩत्र नसफकरण १६१ ४१ ४३ ३५ २८० 
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्ोजना, समन्व् िथा व््वस्थाऩन महाशाखा अन्िगाि मखु्् का्ाहरु 

सस.न. का्ा वववरण  सॊख््ा 

१.  लाग ुिथा मनोद्विऩक औषसधहरुको ससपाररश (ऩटक) १४ 

२.  Uppsala Monitoring Centre मा ADR Reporting गररएको 
सॊख््ा 

० 

३.  औषसध मलु्ाॊकन ससमसिको फैठक सॊख््ा ३ 

४.  औषसध मलु्ाॊकन ससमसिको फैठकफाट औषसधको सफशेष 
ससपाररस गररएका औषसधको सॊख््ा 

     ३४ 

५.  जोखखममा आधाररि फजाररकृि औषसधको नमूना सॊकलन 
िथा ववश्लषेणको लासग ऩठाएको 

० 

६.  औषसध सूचना प्रवाह ११ 

७.  ड्रग फलेुवटन प्रकाशन ० 
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2. REGULATORY NEWS  

Amoxicillin  

1. Risk of drug-induced enterocolitis syndrome (DIES) 

 

Ireland. The Health Products Regulatory Authority (HPRA) has 

announced that the product information for amoxicillin will be updated to 

include the risk of drug-induced enterocolitis syndrome (DIES). 
 

Amoxicillin (as a single substance or in combination with other 

antimicrobials) is a semi-synthetic broad spectrum penicillin antibiotic, and 

is indicated for the treatment of bacterial infections caused by amoxicillin-

sensitive gam�positive and gram-negative pathogens. 

 

Following a recent review of the available safety data by the EMA PRAC, 

a causal relationship between amoxicillin and DIES is considered to be 

reasonable possibility.  

DIES is an allergic reaction with the leading symptom of protracted 

vomiting (1-4 hours after drug administration) in the absence of allergic, 

skin or respiratory symptoms. Further symptoms could comprise of 

abdominal pain, diarrhea, hypotension or leukocytosis with neutrophilia.  

There have been severe cases of DIES which have progressed to shock. 

DIES has been reported mainly in children receiving amoxicillin. 

    

2. Risk of acute coronary syndrome accompanying allergic reaction 

Japan. The MHLW and PMDA have announced that the product 

information for amoxicillin should be revised to include the risk of acute 

coronary syndrome accompanying allergic reaction. 
 

The MHLW and PMDA reviewed cases of acute coronary syndrome 

accompanying allergic reaction reported domestically and internationally. 

In internationally reported cases, a causal relationship between the drug 

and event was reasonably possible.  

 

The MHLW and PMDA concluded that acute coronary syndrome 

accompanying allergic reaction should be added as a clinically significant 

adverse reaction. 
 

Health-care professionals are advised to interview patients on their medical 
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history of allergic reactions to antimicrobials before treatment with 

amoxicillin. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 

 

 

Glucagon-like peptide-1 (GLP-1) receptor agonists 

Risk of cholecystitis, cholangitis and cholestatic jaundice 

 

Japan. The MHLW and PMDA have announced that the product 

information for Glucagon-like peptide-1 (GLP�1) receptor agonists should 

be revised to add the risk of cholecystitis, cholangitis and cholestatic 

jaundice (acute gallbladder diseases). 
 

GLP-1 receptor agonists include the following medicines: exenatide 

(Byetta®, Bydureon®), semaglutide (Ozempic®, Rybelsus®), dulaglutide 

(Trulicity®), lixisenatide (Lyxumia®), insulin glargine/lixisenatide 

(Soliqua®), liraglutide (Victoza®), insulin degludec/liraglutide 

(Xultophy®) and tirzepatide (Mounjaro®), all in the form of subcutaneous 

injection except semaglutide (Rybelsus®) as tablet. Cholelithiasis is a 

known adverse reaction to these medicines that are indicated for the 

treatment of type 2 diabetes mellitus.  

 

The MHLW and PMDA assessed 48 domestic cases of adverse event 

reports involving GLP-1 receptor agonists and the events. In 17 cases, a 

causal relationship between the medicine and event was reasonably 

possible. Although the event reporting and causal possibility were not 

made for all GLP-1 receptor agonists, the pharmacological mechanism, 

such as inhibition of gallbladder contraction, was considered to promote 

gallstone formation and cause acute gallbladder disease as a class-effect.  

 

Health-care professionals should consider close investigation of the cause, 

including imaging tests, if abdominal symptoms such as abdominal pain 

are observed in patients. The MHLW and PMDA concluded that 

cholecystitis, cholangitis and cholestatic jaundice should be added as 

clinically significant adverse reactions, in addition to cholelithiasis. 
 

Source: WHO Pharmaceuticals Newsletter No.2, 2023 
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Imatinib 

Risk of thrombotic microangiopathy 

 

Japan. The MHLW and PMDA have announced that the product 

information for imatinib should be revised to include the risk of thrombotic 

microangiopathy.  

 

Imatinib is indicated for the treatment of chronic myeloid leukemia and 

other cancers.  

 

The MHLW and PMDA reviewed international and national reports of 

thrombotic microangiopathy, and a causal relationship between the drug 

and event was reasonably possible. The MHLW and PMDA concluded that 

thrombotic microangiopathy should be added as a clinically significant 

adverse reaction.  

 

Health-care professionals are advised to suspend treatment with imatinib 

when anemia with fragmented red blood cells, thrombocytopenia, or renal 

dysfunction are observed. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 

 

 

Finasteride 

Risk of suicidal ideation and self-injury 

 

Canada. Health Canada has announced that the product safety information 

for finasteride will be updated to strengthen warnings on the risks of 

suicidal ideation and self-injury. 
 

Finasteride is indicated for the treatment and control of prostate 

enlargement and for the treatment of male pattern hair loss (androgenetic 

alopecia) 
 

Triggered by the publication of a media article that discussed the potential 

risk of suicide in patients using finasteride for male pattern hair loss, 

Health Canada reviewed the available information. 
 

• Data from the Canada Vigilance database indicated 401 cases (29 

domestic and 372 international) of suicide, suicidal ideation and/or self-
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injury in patients using finasteride were found. Of the 401 cases, 25 cases 

(10 domestic) met the criteria for further assessment, and 23 cases (9 

domestic) were found to be possibly linked to the use of finasteride. 

• In the scientific literature, there was a growing body of scientific evidence 

showing the association between the use of finasteride and the risks of 

suicide, suicidal ideation and self-injury 

The review found a possible link between the use of finasteride and the 

risks of suicidal ideation and self-injury. Currently, there is not enough 

information to establish a link between the use of finasteride and the risk of 

suicide. 

 

Health-care professionals are advised to screen patients for psychiatric risk 

factors prior to starting treatment, as well as continuous patient monitoring 

during and after stopping treatment. 
Source: WHO Pharmaceuticals Newsletter No.2, 2023 
 

 

Hydrochlorothiazide  

Risk of acute respiratory distress syndrome (ARDS) 

 

Japan. The MHLW and PMDA have announced that the product 

information for hydrochlorothiazide should be revised to include the risk of 

acute respiratory distress syndrome (ARDS). 
 

Hydrochlorothiazide is indicated for the treatment of hypertension and 

edema.  

 

The MHLW and PMDA reviewed cases of ARDS reported domestically 

and internationally. In internationally reported cases, a causal relationship 

between the drug and ARDS was reasonably possible.  

 

Considering the severity of ARDS and following the product information 

revision in the EU, the MHLW and PMDA concluded that ARDS should 

be added as a clinically significant adverse reaction. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 

 

Itraconazole 

Risk of hypokalemia 

 Japan.  The MHLW and PMDA have announced that the product 
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information for itraconazole (oral dosage form and injections) should be 

revised to include the risk of hypokalemia. 
 

Itraconazole is indicated for the treatment of fungal infection. 

 

The MHLW and PMDA reviewed three cases of hypokalemia reported 

domestically, in which a causal relationship between the drug and event 

was reasonably possible.  

The MHLW and PMDA concluded that hypokalemia should be added as a 

clinically significant adverse reaction. 

Health-care professionals are advised to perform blood electrolyte tests 

periodically irrespective of particular conditions for use (e.g., dosage and 

period of administration). 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 
 

 

  3.SAFETY OF MEDICINES 

 

Ceftriaxone and cefotaxime 

Risk of severe hypersensitivity reaction 

 

Egypt. The EPVC, EDA has issued DHPC to remind health�care 

professionals of safety measures to minimize the risk of severe 

hypersensitivity reaction, anaphylaxis and other life-threatening adverse 

events. 

 

Ceftriaxone and cefotaxime are antibiotics indicated for the treatment of 

various infections, and are strictly contraindicated in patients with history 

of immediate type hypersensitivity to cephalosporins.  

The EPVC received reports of hypersensitivity, anaphylaxis and other life-

threatening adverse events which could be linked to these medicines 

administered improperly or without sensitivity testing.  

 

Prior to administration, Health�care professionals should verify if the 

patient has had previous hypersensitivity reactions to cefotaxime sodium, 

ceftriaxone, cephalosporins, penicillin, or other medicine. A sensitivity test 

should be performed before each dose. It is recommended to administer 

these medicines in hospital settings with preparations for emergency 
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measures. 
Source: WHO Pharmaceuticals Newsletter No.2, 2023 

 

Minoxidil 

Risk of folliculitis 

 

 India. The NCC-PvPI, IPC has recommended the CDSCO to revise the 

prescribing information leaflet (PIL) for minoxidil to include folliculitis as 

an adverse drug reaction. The recommendation is under consideration of 

the CDSCO. 
 

Minoxidil is indicated for the treatment of alopecia (male pattern baldness) 

in men.  

 

The NCC-PvPI, IPC reviewed 17 ICSRs of minoxidil associated folliculitis 

and a causal relationship between them was found. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 
 

 

Isotretinoin  

Potential risk of blood growth hormone decreased (BGHD) 
 

Saudi Arabia. The SFDA has released a safety signal concerning 

isotretinoin (oral dosage form, Roaccutane®) and the potential risk of 

blood growth hormone decreased (BGHD). 
 

Isotretinoin is a retinoid and derivative of vitamin A and its oral dosage 

form is indicated for the systemic treatment of acne. 

The SFDA reviewed five ICSRs involving isotretinoin (oral dosage form) 

and BGHD that were reported in VigiBase. The WHO-UMC causality 

assessment criteria were applied, and there was one possible case (the other 

four cases were not assessable). Datamining indicated positive association 

(IC= 2.7) in VigiBase. Additionally, evidence from a multi-center study in 

the literature was supportive for this signal. 
 

The SFDA’s review concluded that the current available evidence might 

support a relationship between isotretinoin and BGHD. 

Health-care professionals should be aware of this potential risk and are 

advised to monitor any signs or symptoms in treated patients. 
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Source: WHO Pharmaceuticals Newsletter No.2, 2023 

 

 

 

Newer antidiabetic medicines used with insulin and/or sulfonylureas 

Risk of hypoglycemia 

 

New Zealand. The Medsafe has alerted health-care professionals on the 

risk of hypoglycemia associated with newer antidiabetic medicines 

(glucagon-like peptide 1 (GLP�1) receptor agonists, sodium�glucose co-

transporter 2 (SGLT-2) inhibitors or dipeptidyl peptidase-4 (DPP-4) 

inhibitors) used concomitantly with insulin and/or sulfonylureas. 
 

Newer antidiabetic medicines are not typically associated with 

hypoglycemia when used as monotherapy, although two cases have been 

reported domestically. 

 

Health-care professionals should monitor for and discuss the risks of 

hypoglycemia when prescribing medicines to treat type 2 diabetes mellitus. 

Patients on concomitant therapy may require a lower dose of insulin or the 

sulfonylurea to prevent episodes of hypoglycemia. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 

 

Valproate  

Risks in pregnancy and potential risks in male patients 

United Kingdom. The MHRA has reminded health-care professionals of 

the risks in pregnancy and the current Pregnancy Prevention Programme 

(PPP) requirements and provided information about the potential risks of 

valproate in other patients including male patients. New safety measures 

for valproate-containing medicines are to be put in place in the coming 

months. 
 

Valproate is indicated for the treatment of epilepsy and bipolar disorder. As 

valproate has a high teratogenic potential, it is contraindicated in female 

children and women of childbearing potential unless other treatments are 

ineffective or not tolerated and other conditions of PPP are met. PPP was 

introduced in 2018 to ensure all women and girls are fully informed of the 

risks and the need to avoid exposure to valproate medicines in pregnancy 

through annual review and signing a risk acknowledgement form. 
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In 2022, the Commission on Human Medicines (CHM) considered a 

review of safety data relating to valproate. This review included 

prescribing data showing continued use of valproate in female patients and 

also some use during pregnancy, as well as evolving information about 

potential risks in male patients. The CHM has recommended a number of 

regulatory actions to further strengthen safety measures for valproate, 

which will be introduced over the coming months and include: 
 

• No patients (male or female) under the age of 55 years should be initiated 

on valproate unless two specialists independently consider and document 

that there is no other effective or tolerated treatment.  

• For patients under 55 years currently receiving valproate, two specialists 

should independently consider and document that there is no other 

effective or tolerated treatment or the risks do not apply.  

• Further warnings in the product information, improved educational 

materials, and better monitoring of health-care professionals’ compliance 

with the new measures. 
Source: WHO Pharmaceuticals Newsletter No.1, 2023 

 
 

4. SIGNAL 

A signal is defined by WHO as reported information on a possible causal 

relationship between an adverse event and a drug, the relationship being 

unknown or incompletely documented previously. 

Myocarditis and the COVID-19 vaccines  

Joseph Mitchell, MBBS; Qun-Ying Yue, MD 

Summary 

 The vaccines being used against the SARS-CoV-2 virus include the first 

mRNA-based vaccines approved for use in humans (Pfizer-BioNTech and 

Moderna) and continuous evaluation of their safety is critical. An 

assessment of the reports in VigiBase, the WHO global database of 

individual case safety reports, regarding myocarditis following 
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administration of one of the COVID-19 vaccines was performed. As of 5 

May 2021, there were 214 cases reporting the preferred term “Myocarditis” 

for all COVID-19 vaccines. There was no statistically significant 

disproportionate reporting across all COVID-19 vaccines, but when 

stratified by vaccine manufacturer there was a statistically significant 

increase in observed reports compared to a calculated expected number of 

reports for the Moderna and Pfizer-BioNTech vaccines. The 214 cases 

went through manual clinical evaluation and 141 were included in the final 

analysis. The cases were generally serious (n=132, 94%) and, in keeping 

with disease epidemiology, more common in males (n=87, 62%) and in 

younger adults, with 95 (67%) reports for those between 18 and 44 years 

old. The median time-to-onset (TTO) was three days (range 0 to 34 days). 

There were more cases after the second dose, a finding driven completely 

by the mRNA vaccines, and there seemed to be a more rapid onset of 

symptoms after the second dose. A relationship has been proposed for 

COVID-19 disease and myocarditis as well as myocarditis following 

smallpox vaccination. The mechanism of any association is unclear, but 

they could include the interaction of the spike protein used in the vaccine 

with myocardial cells, and an inflammatory response to the vaccine. It is 

not possible to estimate the incidence of myocarditis from this case series 

and there are other factors such as geographic distribution of use of each 

vaccine that will affect the results. However, from the available evidence 

there does appear to be a possible association with the mRNA vaccines and 

myocarditis that requires further investigation. 

Introduction 

 A global vaccination campaign is currently in progress, protecting against 

infection with the virus SARS-CoV-2. These vaccines include the first 

mRNA-based vaccines approved for use in humans. Myocarditis, an 

inflammation of the myocardium can be caused by many agents, but most 

commonly by viral infections, including coronaviruses1,2 . However, it is 

associated with several causes, such as the smallpox vaccine2,3. 

Myocarditis can range from asymptomatic to a life-threatening disease and 

often presents with chest pain, arrhythmia, or heart failure4,5. The gold-

standard for diagnosis is biopsy, but this is rarely performed. Cardiac MRI 

has recently become a preferred diagnostic tool, as it is more specific than 

other investigations such as ECG or echocardiography5 . 
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Reports in VigiBase  

VigiBase, the WHO global database of individual case safety reports 

(ICSRs), was used to explore the combination of COVID-19 vaccines and 

myocarditis. As of 5 May 2021, there were 678,607 ICSRs related to the 

COVID-19 vaccines, 214 of which with the preferred term “Myocarditis”. 

Disproportionality calculations were non-significant (observed 214 versus 

expected 222). However, when stratified by vaccine manufacturer, the 

disproportionality calculations of Pfizer-BioNTech and Moderna were 

found to be statistically significant (see Table 1). The Pfizer-BioNTech and 

Moderna vaccines also represented the vaccines with the most recorded 

cases, 105 and 51 respectively. 

Upon manual clinical review of the ICSRs, four were duplicates; a further 

69 were excluded based on pre-determined exclusion criteria, which were: 

• that the case did not meet any of the diagnostic criteria for possible, 

probable or confirmed myocarditis 

, • there were other possible diagnoses, or 

 • the onset of symptoms occurred prior to the first vaccination dose. 

All included ICSRs (n=141) were adjudged to be a possible, probable or 

confirmed myocarditis case, with adjusted diagnostic certainty criteria, 

based on previous study protocols (see Table 2)2,3. The most frequently 

used, more specific, lower-level terms (LLTs) were “Myocarditis” (n=97, 

69%), “Myopericarditis” (n=15, 11%), “Perimyocarditis” (n=14, 10%) and 

“Acute myocarditis” (n=10, 7.1%). The reports came from 20 countries, 

the main contributors being the United States of America (n=50, 35%), the 

United Kingdom (n=23, 16%), and Germany (n=9, 6.4%). 

The included cases were mostly serious (n=132, 94%) and were more often 

seen in patients aged between 18 and 44 years (n=95, 67%, overall median 

age = 34) and in males (n=87, 62%). See Table 3 and 4 for an overview of 

cases by diagnostic certainty and vaccine manufacturer. More were seen 

after the second dose (n=57, 40%), although this was driven by the mRNA 

vaccines (Pfizer-BioNTech and Moderna) as no other cases following use 

of the other vaccines occurred after the second vaccine dose. This will be 
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affected by the different vaccine programmes, for example, the 

AstraZeneca vaccine typically has a longer interval between doses and the 

Janssen vaccine is a one-dose only vaccine. There also seemed to be a 

shorter time-to-onset (TTO) for cases following the second vaccine dose 

(median = 3 days, range = 0 to 22 days) compared to the first dose (median 

= 4 days, range = 0-34 days). This remained true when comparing across 

categories of diagnostic certainty (see Table 3). The overall TTO for 

mRNA vaccines seemed to be shorter than that of the other vaccines 

(Pfizer-BioNTech median = 3 days, and Moderna median = 2 days, 

compared to AstraZeneca median = 4 days, and Janssen, Sinopharm and 

Sinovac median = 6 days). The COVID-19 vaccines were the only suspect 

medication in all cases, and no concomitant medication was reported more 

than three times. 

Patients typically presented with chest pain, sometimes with accompanying 

fever and shortness of breath after vaccination. The terms “Chest pain” 

(n=53, 38%), “Troponin increase” (n=35, 25%) and “Pyrexia” (n=34, 24%) 

were the most common to be co-reported. Thirty-two patients (23%) 

explained in the narrative that they felt generally unwell with flu-like 

symptoms post vaccination before developing chest pain a few days later. 

Fifty�two cases (37%) reported perimyocarditis or myopericarditis, either 

as a LLT included in the preferred term of myocarditis, described in the 

narrative, or had both of the two preferred terms (PTs) of pericarditis and 

myocarditis. There were no clear differences in the case demographics or 

case descriptions of those reporting myopericarditis or perimyocarditis 

(Table 3). Two of the confirmed cases were diagnosed via biopsy during 

coronary angiography. One patient presented 12 days after vaccination 

(dose 1, Pfizer-BioNTech) after suffering nausea, diarrhoea and vomiting, 

and was found to have a troponin increase with biopsy findings of myocyte 

damage and mixed inflammatory infiltrate. Another confirmed case 

presented with myalgia and fever after the AstraZeneca vaccine (TTO and 

dose unknown), and was found to have ST elevation on ECG, and a biopsy 

showed an acute neutrophilic myocarditis. The other confirmed case was 

part of an autopsy where myocarditis and pericarditis were listed as the 

cause of death in an 81-year-old patient who had been vaccinated with the 

Pfizer�BioNTech vaccine (dose unknown) two days prior to the onset of 

myocarditis. 
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Two patients reported having previous myocarditis and one patient 

reported three episodes of prior pericarditis. There was also one case that 

occurred alongside a flare of dermatomyositis after vaccination. There 

were six other patients who had a medical history of autoimmune or 

inflammatory conditions (Sjögren syndrome, tubulointerstitial nephritis, 

Crohn’s disease, Hashimoto’s thyroiditis alongside an undiagnosed 

possible rheumatological disorder, a possible undiagnosed disorder, and a 

patient under investigation for possible multiple sclerosis with a positive 

antinuclear antibodies). Three cases mentioned positive infectious tests 

(COVID-19, histoplasma and mycoplasma). Sixteen cases (11%) reported 

previous confirmed or suspected COVID-19 infections, and 20 (14%) had a 

negative COVID-19 test at the time of symptoms. Eighteen cases (13%) 

had negative screening for other causes that included viral, bacterial, 

autoimmune and rheumatological screens, and two further cases were 

awaiting a screening for other causes. Several cases reported treatment with 

anti�inflammatories such as colchicine and ibuprofen. There were 69 

cases (49%) given as recovered or recovering from myocarditis, 29 (21%) 

were not recovered, four had a fatal outcome (2.8%), and 41 (29%) had an 

unknown outcome. 

Literature and labelling 

 Myocarditis was initially not mentioned in the product information or 

literature for any COVID-19 vaccine6–13 . However, the EMA 

Pharmacovigilance Risk Assessment Committee (PRAC) has 

recommended to update the product information for both the Pfizer-

BioNTech and Moderna vaccines, listing myocarditis and pericarditis as 

very rare side effects together with a warning to raise awareness among 

health-care professionals and people taking these vaccines14. Similarly, the 

FDA has added a warning for both vaccines for myocarditis and 

pericarditis15 .There is also an increasing number of cases reported in the 

literature regarding myocarditis after COVID-19 vaccination16–19 . There 

have also been reports of smallpox vaccine-related myocarditis2,3 and this 

is noted as an adverse event in the product information20. There are also a 

few cases of myocarditis following influenza vaccination21-23, but this is 

less frequently reported22 . 

Discussion and conclusion  
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Myocarditis is more common in males and is typically seen more 

frequently in young individuals without underlying medical 

conditions24,25 . This is in line with our case series, where most cases 

were male, young, and of presumed good health due to lack of recorded 

concomitant medications. However, in some reporting platforms there is 

limited opportunity to note concomitant medication. Of interest, 61% of 

reports in VigiBase giving the patient’s gender were for females, and this 

increased to 74% for all reports regarding the COVID-19 vaccines. 

The exact pathophysiology of myocarditis is not fully understood, but it is 

suggested to have three stages of disease: The first stage, lasting a few 

days, occurs when the causative agent enters the cardiomyocytes causing 

cell damage and triggering an innate immune response. The second stage is 

dominated by an acquired immune response, and in the third stage patients 

recover or develop a persistent cardiomyopathy26 . The inflammation can 

occur directly due to cell damage or caused by the immune response26 . 

With regard to COVID-19, it has been hypothesised that myocarditis can 

occur due to direct cell invasion via the spike protein interacting with the 

angiotensin-converting enzyme 2 (ACE2), which is widely expressed and 

prevalent in cardiomyocytes1,27,28 . However, in cases of COVID-19 

related myocarditis, SARS-CoV-2 has not been found in cardiomyocytes, 

but only in the remaining myocardium, thus the cell injury was thought to 

be due to the generalised inflammatory response to COVID-19, part of 

which is Th1 activation29,30 . Studies of myocarditis associated with 

smallpox vaccination, as well as the case report of myocarditis following 

the Pfizer-BioNTech vaccination31, have proposed cytokine related 

inflammation as the mechanism3 . Both mechanisms are unproven but 

could be plausible for COVID-19 vaccines as they are based on viral spike 

proteins and stimulate a strong Th1 response32–34 . 

The incidence of myocarditis is estimated to be between 10 and 20 per 

100,000 persons per year, which is likely to be an under-representation due 

to sub-clinical cases25 and there has been a surge of patients presenting 

with COVID-19 related myocarditis1 . The COVID-19 pandemic has also 

changed healthcare seeking behaviour35,36 , therefore it is difficult to 

estimate the current background incidence. The limitations of spontaneous 

reporting mean it is not possible to estimate the incidence of myocarditis 

following COVID-19 vaccination. From previous studies of vaccine-
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associated myocarditis it has been suggested that myocarditis cases 

following vaccination monitoring through passive surveillance is 

significantly underestimated3 . The number of reports is highest for the 

Pfizer-BioNTech and Moderna vaccines and these two vaccines are the 

only COVID-19 vaccines with statistically significant disproportionate 

reporting. This strengthens the possibility of an association for these two 

vaccines but does not confirm it. Interestingly, these two vaccines are the 

only ones reported here that have reports after the second vaccine dose, 

with a shorter TTO after the second dose. This suggests a possible dose–

response relationship, although the results will be affected by the different 

vaccine schedules and possibly by geographical variation of vaccine usage. 

The various vaccination programmes use different vaccines and may have 

different reporting patterns. As disproportionality varied between countries, 

the geographical distribution of reporting also requires further 

investigation, even when stratified by vaccine manufacturer. The cases 

with a very short TTO were not excluded because of inconsistencies in 

TTO reporting. In some reporting platforms, for example, it is not possible 

to record different TTOs for different adverse events. 

In conclusion, this case series highlights a potential serious adverse event 

following vaccination with the COVID-19 vaccines. This association is 

better defined with the two mRNA vaccines of Pfizer�BioNTech and 

Moderna, with disproportionate reporting and a possible dose–response 

relationship. There are also plausible mechanisms and a temporal 

relationship, with similar reactions seen during COVID-19 disease and 

after smallpox vaccination. This case series does not prove causality of 

myocarditis by the mRNA vaccines, but it does highlight an area that 

requires longitudinal follow-up. 
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Table 1. Observed and expected calculations for cases, by 
vaccine manufacturer, in VigiBase, as of 5 May 2021 

 

  

 All 

reports 
(n=687,607) 

(%) 

Observ

ed 
myocarditis 

cases 

Expect

ed 
myocarditis 

cases 

 

Moderna 62,782 
(9.1) 

51 17 * 

Pfizer-
BioNTech 

249,769 
(36) 

106 83 * 

Janssen 26,965 
(3.9) 

7 9  

AstraZeneca 317,638 
(46) 

47 106  

Sinopharm 3,627 
(0.5) 

1 1  

Sinovac 12,436 
(1.8) 

1 4  

* Statistically significant. N.B. One case with an unspecified COVID-19 

vaccine is not included in this table 

Table 2. Adapted diagnostic certainty criteria2,3 

Possible 
(n=76) 

Probable 
(n=62) 

Confirmed (n=3) 
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Two of the following 

criteria*: 
 ECG 

changes in 
line with 
myocarditi
s. 

 Troponin 
or other 
cardiac 
biomarker 
increased 

 Echocardiogram 
suggestive of 
myocarditis or 
decreased 
myocardial 
function of any 
age 

or 

Report from physician 
where only diagnosis is 
myocarditis, myopericarditis 
or perimyocarditis.* 

 

Same criteria as 

“possible” but with 
confirmed new 
changes on 
Echocardiogram.  
or 

MRI findings in 
keeping with acute 
myocarditis. 

or 

Report or diagnosis is from 

cardiologist.* 

 

 

 

 

Biopsy or 

autopsy 

confirmation of 
myocarditis. 
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Table 3. Overview of case demographics of the included cases 

and by diagnostic certainty 
 

 

 All 
cases 
(N=210)* 

Included 
cases 

(n=141)** 

Possible 
cases 
(N=76) 

Probable 
cases 
(n=62) 

Confirmed 
cases 
(n=3) 

Perimyocarditis/ 

Myopericarditis*** 
(n=52) 

Vaccin
e (%) 

Pfizer- 
BioNTec
h 

105 (50) 72 (51) 33 (43) 37 (60) 2 (66) 24 (46) 

Moderna 49 (23) 36 (26) 23 (30) 13 (21) 0 (0.0) 14 (27) 

AstraZenec
a 

47 (22) 29 (21) 18 (24) 10 (16) 1 (33) 11 (21) 

Janssen 5 (2.3) 2 (1.4) 0 (0.0) 2 (3.2) 0 (0.0) 2 (3.8) 

Sinopharm 1 (0.5) 1 (0.7) 1 (1.3) 0 (0.0) 0 (0.0) 0 (0.0) 
Sinovac 1 (0.5) 1 (0.7) 1 (1.3) 0 (0.0) 0 (0.0) 1 (1.9) 

Unknown 2 (0.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Age 
Years 
(%) 

18-44 136 (65) 95 (67) 52 (68) 42 (68) 1 (33) 36 (69) 

45-64 47 (22) 28 (20) 15 (20) 13 (21) 0 (0.0) 11 (21) 

65-74 13 (6.2) 9 (6.4) 6 (7.9) 3 (4.8) 0 (0.0) 3 (5.8) 
75+ 5 (2.4) 3 (2.1) 0 (0.0) 1 (1.6) 2 (67) 1 (1.9) 

Unknown 9 (4.3) 6 (4.3) 3 (3.9) 3 (4.8) 0 (0.0) 1 (1.9) 

Median age 
(years) 

(range) 

 35 (18-
90) 

34 (18-
81) 

32 (18-
74) 

35 (19-81) 80 (39-
81) 

32 (19–
81) 

Sex (%) Male 128 (61) 87 (62) 44 (58) 42 (68) 1 (33) 35 (67) 

Female 80 (38) 52 (37) 31 (41) 19 (31) 2 (67) 17 (33) 

Unknown 2 (0.9) 2 (1.4) 1 (1.3) 1 (1.6) 0 (0.0) 0 (0) 

Dose 
number 
(%) 

1ST 68 (32) 40 (28) 18 (24) 21 (34) 1 (33) 11 (21) 

2ND 71 (34) 57 (40) 28 (37) 29 (47) 0 (0.0) 21 (40) 

Unknown 71 (34) 44 (31) 30 (39) 12 (19) 2 (67) 20 (38) 

Median 
TTO 

(days) 
(range

) 

 3 (-5–49) 3 (0–34) 3 (0-27) 3 (0-34) 7 (2-12) 3 (0–34) 

Median TTO 

(days) per 
dose 
(range) 

1ST 4 (0-37) 4 (0–34) 5 (0–27) 3.5 (1-34) 12 (N/A) 4 (1-34) 
2ND 3 (0-22) 3 (0-22) 3 (1–22) 3 (0-13) N/A 3 (0-10) 

Unknown 3 (-5–49) 2.5 (0–
20) 

2 (0-20) 4 (0-20) 2 (N/A) 2 (0-13) 

Mean TTO 

(days) per 
dose (S.D.) 

1ST 6.9 (8.1) 6.6 (7.5) 6.1 (6.9) 6.8 (8.1) 12 (N/A) 8.2 (9.6) 
2ND 3.6 (3.6) 3.5 (3.6) 3.9 (4.3) 3.1 (2.8) N/A 3.2 (2.3) 

Unknown 5.3 (7.8) 4.6 (5.3) 3.9 (4.9) 6.5 (5.8) 2 (N/A) 3.2 (3.4) 
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Serious (%) Serious 195 (93) 132 
(94) 

69 
(91) 

60 (97) 3 (100) 49 (94) 

Fatal (%) Fatal 4 (1.9) 3 (2.1) 2 (2.6) 0 (0.0) 1 (33) 2 (3.8) 

Geographic
al region 
(%) 

PAHO 84 (40) 51 (36) 28 
(37) 

22 (35) 1 (33) 17 (33) 

Europe 122 (58) 88 (62) 47 
(62) 

40 (65) 1 (33) 35 (67) 

WPR 3 (1.4) 1 (0.7) 0 (0.0) 0 (0.0) 1 (33) 0 (0.0) 

EMR 1 (0.5) 1 (0.7) 1 (1.3) 0 (0.0) 0 (0.0) 0 (0.0) 

 

Abbreviations: TTO – Time-to-onset, SD – Standard deviation, PAHO - Pan 

American Health Organization, WPR – Western Pacific Region, EMR – 

Eastern Mediterranean Region 

*All cases in VigiBase with duplicates excluded. 

**Included cases are all cases after the exclusion criteria were applied, they 

were then further categorised to possible, probable or confirmed cases 

according to the adapted diagnostic certainty criteria. 

*** Cases where perimyocarditis or myopericarditis was used as a lower-level 

term included in the preferred term of myocarditis, described in the 

narrative, or had both of the two preferred terms of pericarditis and 

myocarditis. These cases are taken from the included cases and include 

possible, probable and confirmed cases. 
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5. REGULATORY NOTICES 
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For further information, please contact: 

 Government of Nepal        Ministry of 

Health and Population 

Department of Drug Administration (DDA) 

Madan Bhandari Path-4, Bijulibazar, New Baneshwor, Kathmandu Phone: 

01-4791027, 4790432, Fax: 01-4790572 

E-mail:info@dda.gov.np 

       dg@dda.gov.np 

Website: www.dda.gov.np 

 

National Medicines Laboratory (NML) 

Madan Bhandari Path-4, Bijulibazar, New Baneshwor, Kathmandu Phone: 

01-4781269, Fax:01-4780664 

E-mail: nml@dda.gov.np 

 

DDA Branch Offices 

Kanchanbari, Biratnagar Adarshnagar, Surkhet Road 

Koshi Zone  Nepalgunj, Bheri Zone 

Tel/Fax: 021-420849 Tel/Fax:081-522074 

E-mail: biratnagar@dda.gov.np E-mail: nepalgunj@dda.gov.np 

 

Murali Bagaicha, Birgunj, Parsa 

Narayani Zone 

Tel/Fax: 051-527753 

E-mail: birgunj@dda.gov.np 

 

 For further information, Please visit www.dda.gov.np  
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