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Lessons Learnt from the Presence of                             

N-nitrosamine Impurities in Sartan 

Medicines 

Overview 

In 2018, the European medicines regulatory network (European Commission, the European 

Medicines Agency, national competent authorities in the EEA and the EDQM) became aware 

of the presence of N-nitrosamines in sartan APIs and instituted a series of regulatory actions 

across the EU, including recalls of some medicines and measures to prohibit the use of APIs 

from certain manufacturers. A subsequent review of sartans found that the risks from N-

nitrosamine impurities (classified as probable human carcinogens) was low since only very 

low levels of N-nitrosamines were detected in only a minority of cases. The multiple root 

causes of the presence of N-nitrosamines established during the review, identified the need 

to set out new requirements for MAHs of sartan medicines to test their products for N-

nitrosamines and make necessary changes to their API manufacturing processes. In addition, 

the sartans case raised a number of important issues leading to a lessons learnt exercise to 

consider ways to prevent unexpected impurities such as N-nitrosamines from being present 

in human medicines and to better manage such cases should they occur in the future. 

The lessons learnt group made recommendations covering prevention, incident management, 

market surveillance, communication and international cooperation. The group evaluated 

relevant guidelines and determined that certain amendments and clarifications would help 

both companies and regulators better assess the potential for impurities such as N-

nitrosamines. 

The lessons learnt group has made recommendations to reduce the potential of these and 

other impurities being present in human medicines. The recommendations include several 

revisions or clarifications of guidelines as well as possible changes to legislation during 

implementation. 



             

 

 

A brief summary of the key regulatory conclusions and recommendations from the group are 

presented below and more detailed information pertaining to the aspects covered by the 

lessons learnt group are presented in a more comprehensive summary through the rest of this 

document. 

Regulatory Recommendations 

The lessons learnt group recommended that the European network take steps to 

update guidance in the area of quality, manufacturing and good manufacturing 

practice. The review of the guidance (and legislation where applicable) should: 

Guidelines on Responsibilities of MAHs and Manufacturers 

1) Clarify responsibilities of MAHs, finished products manufacturers, API manufacturers, 

ASMF holders and API CEP holders throughout the lifecycle of the product. 

2) Improve exchange of information between CEP or ASMF holders and MAHs regarding 

impurity formation so that the MAH can take full responsibility for the quality of their 

products. 

3) Raise awareness of the importance of thorough development studies and product 

knowledge in order to strengthen the oversight of the entire supply chain. 

4) Strengthen the quality agreements between MAHs and API manufacturers and require 

more effective audits of API and intermediate manufacturers; improve the quality of 

the QP declaration system so that the MAHs can exercise effective oversight; improve 

supply chain traceability of APIs in finished products. 

5) Review requirements in the EU variations guideline for conditions / documentation for 

variations associated with adding or changing API manufacturers and manufacturing 

processes (including those documented in ASMFs and CEPs). 

6) Require MAHs to include data on impurities and information from the API manufacturer 

in their dossier, irrespective of how the API documentation is submitted. 

7) Ensure that MAHs as well as manufacturing and importation authorisation holders are 

subject to effective, proportionate and dissuasive penalties if product quality is not 

appropriately ensured. 

Guidelines for Controlling Impurities 

The lessons learnt group recommended: 

8) The network publish detailed information about potential sources of N-nitrosamine 

impurities and other ‘cohort-of-concern’ compounds (as defined in ICH M7 (R1) for 

substances containing some structural groups with high mutagenic or carcinogenic 

suspected potency). 



             

 

 

9) Continuance of the ongoing revision of the European general monograph on 

substances for pharmaceutical use with the intention of adding new requirements in 

order to mitigate the risks of N-nitrosamines. 

10) Review of the EU guideline on the chemistry of active substances with a view to 

provide recommendations on preventing the generation of cohort-of-concern 

compounds and implementation of appropriate risks mitigation measures. It could 

include requirement for the MAHs to submit a justification for the proposed 

manufacturing processes and mitigation measures as part of the regulatory dossier. 

ICH Guidelines Potential Amendments 

The lessons learned group recommended that ICH consider the need for additional 

clarification of the following guidelines: 

11) ICH M7, to clarify how to control impurities, implement mitigation measures and set 

limits for cohort-of-concern compounds as well as considering retroactive application 

of the guideline to older products. 

12) ICH Q7, to include clarifications on the use of reagents or recovery processes that may 

be a source of cohort-of-concern compounds and mitigation measures. 

13) ICH Q9, to provide clarification and/or training material on what constitutes a risk 

assessment and how it should be performed. 

GMP Guidelines 

The lessons learned group proposed that the network update or prepare additional 

guidance to: 

14) Clarify regulatory expectations for technology transfers and suppliers qualifications. 

15) Clarify regulatory expectations for qualification and validation of facilities, equipment, 

utilities and processes for active substance manufacturing. 

 

 

  



             

 

 

Detailed Overview 

Medicine regulatory authorities first became aware of the presence of the nitrosamine impurity, 

N-nitrosodimethylamine (NDMA), in products containing valsartan in July 2018. Valsartan is 

an Angiotensin II Receptor Blocker (ARB) and belongs to a family of analogue compounds 

commonly referred to as sartans. The immediate regulatory response in the EU took the form 

of product recall of medicines containing valsartan API by national competent authorities 

(NCA), followed by a regulatory review in accordance with Article 31 of Directive 2001/83/EC 

to be carried out by EMA’s Committee for Medicinal Products for Human Use (CHMP).  

Further nitrosamine impurities were subsequently detected in other medicines belonging to 

the sartan family, including: N-nitrosodiethylamine (NDEA), N-nitrosodiisopropylamine 

(NDIPA), N-nitrosoethylisopropylamine (NEIPA) and N-nitroso-N-methyl-4-aminobutyric acid 

(NMBA). Subsequently, nitrosamine impurities have been reported in pioglitazone and 

ranitidine containing products. 

The CHMP found that the presence of N-nitrosamine in sartan APIs with tetrazole ring was 

due to the use of dimethylformamide (DMF) and other reagents during the manufacturing 

process. DMF, which is used as a solvent, can decompose under certain conditions to form 

small amounts of dimethylamine (DMA). It is the simultaneous presence of DMA, along with 

sodium nitrite (NaNO2) in the presence of an acid, which affords NDMA. 

During the review, the CHMP and regulators also noted N-nitrosoamines contamination from 

other sources, including solvents, reagents and poorly cleaned manufacturing equipment 

already contaminated with N-nitrosoamines, leading to potential cross contamination. 

Having identified the sources of N-nitrosamine impurities, the CHMP considered both short 

and long term measures. In the short-term, it set interim limits for NDMA and NDEA in APIs 

based on acceptable intake calculated in accordance with ICH M7; theses limits were to apply 

for a 2-years transition period after the Commission Decision. In the long-term, after the 2-

years transition period, all concerned MAHs were required to make necessary changes to 

their API manufacturing processes to minimise N-nitrosamine contamination. They were also 

required to meet a stricter limit (0.03 ppm) set on the basis of the technical feasibility (limit of 

quantification) of analytical methods validated by the Official Medicines Control Laboratories 

(OMCLs). 

The network (European Commission, the European Medicines Agency, national competent 

authorities in the EEA and the EDQM) also decided that the outcome of the Article 31 review 

of sartans should be considered by all MAHs for medicines containing chemically synthesized 

active substances. The MAHs were requested through an Article 5(3) procedure to evaluate 

the risk of N-nitrosamines being present in their product and to take appropriate risk mitigation 

measures. 

 

 

 



             

 

 

Preventing the Presence of Mutagenic Impurities 

The efficacy and robustness of the European network guidelines, developed in conjunction 
with international partners (CHMP’s Guideline on the chemistry of Active substances, ICH 
Q11, ICH Q3A (R2) and ICH M7 (R1)) have been recently challenged during the investigations 
subsequent to the contamination of N-nitrosamines in sartans and other APIs. How these 
guidelines are implemented and how they adequately capture available scientific knowledge 
and best practice are at the heart of the discussion on preventing mutagenic impurities such 
as N-nitrosamines from being present in medicines. 

The Chemistry of N-nitrosamines 

N-nitrosamines are stable organic compounds which belong to a larger group of carcinogens 
known as N-nitroso compounds because of their reactivity with DNA metabolising into potent 
carcinogen diazonium ions. The efficient removal of those compounds is complicated due their 
partial solubility in aqueous media and their high solubility in organic solvents. N-nitrosamine 
formation lies in the oxidative release of the known nitrosating agents and subsequent N-
nitrosamine formation by reaction with secondary, tertiary amines or dealkylated ammonium 
salts under acidic conditions. 

Root Cause of the Presence of N-nitrosamines in Sartans and Other Medicines 

The reagents, solvents catalysts and reaction conditions used in the last step of the synthesis 
of sartans are the main causes for presence of N-nitrosamines. More specifically, quenching 
of the starting material azide with nitrosating agent (such a sodium nitrite) in the presence of 
an aprotic solvent such as dimethylformamide (DMF), or N-methylpyrrolidone (NMP) is 
required after tetrazole ring formation to ensure complete depletion of explosive hydrazoic 
acid. Quenching in the absence of the drug substance even though precarious prevents N-
nitrosamines formation. Subsequent re-extractions or recovery processes from quenched 
mother aqueous solutions/liquors which could increase reaction yield, bears the risk of further 
N-nitrosamine contamination.  

One important point to note during the Article 31 review of sartans was that in the minority of 
cases, sodium nitrite was not identified in the drug substance documentation and if it was 
identified, it was listed as a raw material only recorded in control of materials and omitted from 
the drug substance process description. Going forwards, all materials used in the process 
should be included in all the relevant sections of the dossier, irrespective of the intended use. 
In some cases, addition of sodium nitrite was added in the process as part of a scale up activity 
introduced through variation procedures which could be categorised as Type IA, minor 
change, providing the scale up is up to ten-fold and the API specification is unchanged. In that 
respect, more consideration should be given to the impact on quality during the development 
and assessment of scale-up activities and the appropriateness of the classification along with 
the required conditions and documentation. 

The review also found that the use of recycled solvents, reagents or catalysts from third party 
suppliers were further causes of N-nitrosamine contamination, as were GMP violations that 
resulted in cross-contamination in multi-purpose facilities and operator-related issues such as 
inadequate phase separations. 

In addition, one recent case highlighted a new root cause for contamination of finished 
products in relation to nitrocellulose packaging materials used in blister packages. In this case, 
elimination of the nitrocellulose primary packaging through a minor regulatory change to the 
container closure system was an efficient and easy solution to remove the risk of N-
nitrosamine formation. 



             

 

 

 

Degradative mechanisms for amine generation and N-nitrosamine formation without 
considering the potential presence of secondary and tertiary amine impurities in the applied 
solvents (such as DMF or NMP), reagents (such as trialkyl amines) and catalysts (such as 
quaternary ammonium salts) were the predominant focus of the Article 31 root cause analysis 
as the most plausible cause for the origin of N-nitrosamines in sartans. These multiple root 
causes resulted in overall high-risk of N-nitrosamine formation and should be avoided in 
manufacturing processes unless proved necessary. 

Lessons Learnt 

The European network, in conjunction with international regulators (ICH) has robust guidelines 
aimed at controlling mutagenic impurities in APIs and finished products. The European 
Pharmacopeia sets out complementary legally binding standards for the quality of medicines 
and their ingredients. In light of the Article 31 exercise for sartans products, a series of lessons 
learnt and considerations are detailed as follows: 

1) The importance of the possible side reactions leading to formation of N-nitrosamine as 
well as the thorough investigations of the potential interactions between all the materials 
and degradants spanning the whole synthetic route has demonstrated the need for more 
detailed information to be present in the regulatory dossiers. 
 

2) It has also highlighted the need for better exchange of technical information through 
improved quality agreements between the APIs manufacturers, third party manufacturers 
and MAHs during process development, supplier qualification, but also subsequently 
during the lifecycle of the product through better quality audits. Confidentiality aspects 
between the MAHs, ASMFs and CEP holders of API substances can significantly hamper 
the scientific evaluation required. 

 

3) The correct class of variations were not always selected due to lack of clarity in the 
conditions to be fulfilled. In particular, in the Type IA category an in-depth scientific 
regulatory assessment may be missed during evaluation. 

For industry further thoughts for considerations include:  

1) To remind MAHs of their obligation to fulfil their legal responsibilities for the quality of 
their products. 

2) Encourage improved quality/technical agreements between MAHs and API 
manufacturers. 

3) Require better quality audits of API manufacturers by MAHs and improve the QP 
declaration system to increase reliability.  

4) Review the CEP procedure to increase transparency. In particular, clarification of 
regulatory texts on responsibility of the MAHs in cases where the API is covered by a 
CEP and those of CEP holders towards the MAHs regarding availability of dossier 
information. Overall, the information provided to the MAHs should not be less than the 
applicant’s part of an ASMF on process and impurities. 

5) Potential considerations may include requiring MAHs to generate and submit their own 
information on impurities rather than relying on third parties.  
 

 

 

 



             

 

 

Some suggested revisions to regulatory guidelines include: 

1) Introduction of questions-answers type material regarding the control of impurities 
would help focus on potential sources of N-nitrosamine impurities and other cohort-of-
concern compounds. 
 

2) Risk evaluation by the active substance manufacturer to ensure deliberate or 
inadvertent introduction of cohort-of-concern is avoided in substances used in 
medicinal products along with appropriate control strategies.  
 

3) Amendments to ICH M7 (R1) to clarify expectations with control of cohort-of-concern 
compounds. Consideration of risks with those compounds when justifying choice of 
synthetic routes and process developments. Potentially, expanding the list of cohort-
of-concern compounds to include additional recognised substances. Retrospective 
application of ICH M7 (R1) guideline to all marketed products. New requirements may 
need to be applied retroactively to ensure that the bulk of medicines on the market are 
subject to the latest best practices. 
 

4) Revision of EU’s Guideline on Active substances to recommend under S.2.6 
developing processes to not generate cohort-concern compounds, or minimise the 
contamination by implementing adequate risk mitigation measures. Further 
recommendations include the disclosure of all materials, and their quantities used 
during the synthetic route regardless of their role throughout the manufacturing parts 
of the regulatory dossier, as well as further restrictions for the use of 
recycled/recovered materials. Justification of synthetic route, if the use of nitrosating 
agents is unavoidable, could include nitrosatability WHO test or AMES test. It is 
recommended to revise the section on impurities to clarify the new systematic 
approach suggested by ICHM7 on mutagenic impurities, to classify impurities as 
mutagenic or non-mutagenic and apply the corresponding relevant acceptance 
criteria. Further guidance for establishing specifications of materials that may contain 
N-nitrosamine impurities is also recommended. 
 

5) The potential revisions of the ASMF guideline to strengthen the transparency of 
impurities to the MAH and promote knowledge exchange on materials when ASMF is 
used. 
 

6) Strengthening of the CEP requirements for introduction of new API source covered by 
a CEP, to ensure that the MAH has adequate knowledge of the quality of the active 
substance. 
 

7) Potential revision of the classification guideline in terms of conditions/documentation 
for API manufacturing changes (including those documented in ASMFs and CEPs) 
especially for Type IA minor changes, which could result in insufficient scientific             
in-depth assessment by the regulators. 

Potential revisions to GMP guidelines include: 

8) Amendments to ICH Q7 guideline on GMP for APIs to limit the use of recovered 
materials to the same process, or even to the step from which the material is 
recovered, as well as addressing the risk of contamination with highly toxic impurities 
when recovery is subcontracted to third-parties. This could involve the need to list 
those sub-contractors in the regulatory dossier and to gain insurance that process 
validation of recycling activities are performed. Clarifications of the responsibilities of 
the MAHs as well as additional guidance through a Q&A document and training 



             

 

 

material performing adequate risks assessments would help industry integrate those 
steps in their process development plans.  
 

9) Establishing an EU network database for mutagenicity assessments would increase 
the visibility of potential and proven mutagenic compounds to all assessors. Additional 
training to quality assessors would strengthen the agencies assertiveness for this 
increasing complex topic and allow potential reassessment of older API dossiers in 
pending applications to align with new learnings. 

Handling Incidents Effectively 

The current framework for incident management reflects the decentralised and collaborative 
nature of the regulatory system comprising acting roles for the NCAs, the EC and EDQM, with 
an overall coordinating role of the regulatory network through a number of tools. The RAN 
(Rapid Alert Network) coordinates key actions in relation to quality defects, whilst the IRN 
(Incident Review Network) is involved when those defects may pose a major health impact. 
The IRN typically considers risk minimisation and management and other regulatory options 
such as triggering of regulatory procedure through an Article 20 or Article 31 review. The 
‘incident’ may then be upgraded to a ‘crisis’ and an EU executive Task Force convened with 
involvement of the EMA’s CHMP. 

Response to Presence of N-nitrosamines 

In the sartans case, a rapid alert notification sent to the RAN in 2018 advised about the 
quarantine of valsartan medicines containing the Zhejiang Huahai’s API and proposed similar 
actions across the network and further evaluation for potential recalls from pharmacies. The 
IRN coordinated actions required with the API manufacturing site, additional investigations 
from other NCAs, media query drafts, and alerted relevant international partners as well as 
triggering of the RAN group. Further investigations resulted in the recall of products containing 
Zhejiang Huahai’s valsartan and triggering of an Article 31 review of all valsartan to be carried 
out by the EMA’s CHMP based on the concerns linked to the presence of NDMA. Patients 
were informed that there was no immediate risk from their medicines despite the product 
recalls and that existing treatments should not stop. Nevertheless, the Zhejiang Huahai’s CEP 
for valsartan was suspended by EDQM, effectively barring the release onto the market of 
medicines containing the company’s API. The early identification of a number of 
manufacturing processes and related medicines potentially at risk of contamination was 
pivotal for the appropriate NCAs decision required to safeguard public health. Furthermore, 
the need for market surveillance and sampling testing for Official Medicines Control 
Laboratories (OMCLs) was recognised early, allowing ad hoc market surveillance testing 
across the network. 

The extension of the scope of the Article 31 review was triggered based on further evidence 
of N-nitrosamine formation through quenching of azides used in the tetrazole ring with sodium 
nitrite in acidic environment. The lack of database or tracking tool allowing linking between 
API manufacturers, ASMFs, CEPs and finished product, including parallel imports at the 
regulator level or the industry level was identified as a considerable challenge. Secondly, the 
lack of validated analytical methods to test samples of the potentially affected products 
hampered the efficiency of the review. Thirdly, triggered for-cause GMP inspections did fall 
short of expectations due to miscommunications between the RAN and GMP inspection 
group. Lastly the tracking of all those activities was a challenge in itself due to the lack of a 
central database and the wide scope of the Article 31 review in a fast evolving environment.  

Despite the fact that most CEPs for sartans did not warrant suspension, recalls and 
suspension of Zhejiang Huahai CEP had a sizeable impact on market supply and caused 



             

 

 

significant shortage of these medicines. One important thing to note is the high reliance placed 
upon the one API manufacturer, since a very large number of medicines were sourced from 
one single supplier and thus had an impact on patients when faced with quality/safety 
concerns. Luckily, alternative products not affected by the review remained widely available 
for patient need. 

Lessons Learnt 

The prompt network responses and the scale of the actions taken whilst demonstrating the 

network’s ability to take a leading role in the global response to major incidents, exposed some 

key areas for improvements in case of future similar situations. The lack of appropriate tools 

(database) available for the regulators linking marketing authorisations, API manufacturers 

and others, hampered the review efficiency. Similar observations were established for the 

MAHs, API manufacturers and parallel imports, underlining the need to strengthen 

requirements for keeping records on traceability. Other technology tracking tools would allow 

efficient network response thanks to efficient communications and shared tools. Whilst the 

RAN and IRN were particularly active and instrumental to ensure concerted action across the 

EU, clarification of the remit of each group could have avoided duplication in effort.  

Further considerations for recommendation include: 

Short Term Considerations: 

1) Improvement of the strategy for identification of parallel imported/distributed products.  

Long Term Considerations: 

1) Creation or revision of a database linking API, ASMFs/CEPs when relevant and 
finished products, enabling the network to efficiently identify situations where a very 
large number of marketing authorisations across the EEA rely on an API from one API 
manufacturer.  
Additional guidance for marketing authorisation holders on keeping records of batch 
specific supply chain traceability between API and the finished product through 
revision of the EC GMP guide would help strengthen the rapidity of such Article 31 
reviews.  

2) New tracking and communication tools to keep NCA and the network abreast of fast 
evolving situations in a centralised manner would allow concerted and consistent 
response of the network. 

  



             

 

 

Improving Market Surveillance 

Sample and Testing 

The scale of the sampling and testing operations carried out in relation to N-nitrosamines 

illustrates the ability of the network to react speedily to cases of unexpected impurities despite 

resource constraints and the need to develop and validate testing methods.  

In spite of the challenges related to testing N-nitrosamines, notably the need to develop highly 

sensitive detection methods, the broad coverage of N-nitrosamines and the need to test 

different types of APIs, OMCLs developed several methods shortly after the presence of N-

nitrosamine contamination came to light. By September 2019 nine testing methods had been 

developed, details of which were made available to other OMCLs and industry via EDQM’s 

website. 

The following recommendation are made: 

1) Establish a central repository database linking active substance sources to individual 

products enabling efficient identification of producers of potential concern. 

2) Revise legal provisions to require that retained samples of active substances and 

materials used during manufacture are available to GMP inspectors irrespective of 

their country of origin or manufacture and strengthening of the legal basis for active 

substances sampling through a harmonised standard operating procedure. 

3) Centralise further EDQM’s role in the network (coordination, prioritisation of testing and 

communication) and broaden participation of inspectorates/OMCLs whilst ensuring 

sufficient resources and modern instrumentation at the inspectorate/OMCLs level 

capable of analysing traces of mutagenic impurities, as well as allowing access to state 

of the arts methods. 

4) Centralise sourcing and dispatch of reference material financed through an emergency 

fund and establish a contact group for the various groups involved in managing 

incidents. 

5) Carry out a coordinated market surveillance exercise at the European level once 

corrective measures are implemented by industry. 

GMP Inspections 

GMP inspections were also a key part of the regulatory response to the presence of N-

nitrosamines in sartans and contributed to the investigation of root cause and the response of 

manufacturers, once the presence of these impurities was known. Several GMP inspections 

had been performed in relation to the sartans incident and these were conducted jointly by 

several authorities.  

Taking into account the experience with, and outcomes of, inspections conducted in response 

to the sartans incident, including investigations of manufacturers’ processes for avoiding 

impurities, the lessons learnt group has made a number of observations: 



             

 

 

 

1) Insufficient knowledge of the development of the active substance and poor design of 

the active substance manufacturing process. 

2) Inadequate application of GMP principles may have contributed to the contamination 

of products with N-nitrosamine from other sources. 

3) Some aspects of GMP, even if already mentioned in GMP guidelines, are not clear 

and therefore ended up in a grey area; as a consequences, these were not always 

fully addressed during inspections because they were considered to belong to the pre-

GMP development phase and these “grey areas” need to be improved. 

Taking these observations into account, the lessons learnt group proposed that the 

following improvements be considered. 

1) Draft a Q&A document for MAHs and manufacturers to emphasize regulatory authority 

expectations regarding the information and data provided to the MAH by the holder of 

the CEP/ASMF. This document should ensure that MAHs can take responsibility for 

quality of the active substance and the medicinal product and cover areas such as: 

clear and comprehensive confidentiality and quality agreements, the conduct of 

investigations and risks assessments and provision of data and information to MAHs 

and regulatory authorities in case of quality issues, as well as the depth of audits of 

API manufacturers by medicinal product manufacturers. 

2) Make Annex 15 of the EU GMP guideline for medicinal products in relation to 

qualification, validation of facilities, equipment, utilities and process also mandatory for 

API manufacturing. 

3) Draft an aide-memoire for GMP inspectors to verify during inspections of API 

manufacturers that a site has clear control over activities to reduce the risk of presence 

of unexpected impurities. 

4) Draft or amend existing guidelines addressed to MAHs and holders of CEPs and 

ASMFs clarifying their respective responsibilities with regard to the medicinal product 

over its lifetime, including its safety, quality and efficacy. Consider a change in the 

legislation that would prescribe disclosure of more detailed information of APIs 

manufacturers to MAHs through GMP audits as well as through robust risk 

assessments and quality investigations. 

5) Amend ICH M7 (R1) guideline so that it applies retroactively (similar to the 

implementation if the ICH Q3D guideline). 

6) Draft specific guidelines to increase awareness of the importance of thorough 

development studies and of process and product knowledge, as well as strengthening 

oversight of the entire supply chain, including the development phases. 

7) Ensure that MAHs as well as manufacturers and importers are subject to effective, 

proportionate and dissuasive penalties if product quality is not appropriately ensured. 



             

 

 

Communicating to the Public 

The presence of N-nitrosamines in sartans led to significant public interest. The dearth of 

information about the potential risk to patients and medicines that could be affected was a 

major challenge during the early stages leading to understandable concerns from patients 

about the safety of their medicines as well as concerns from healthcare professionals who 

were left unprepared to deal with patients. The network delivered consistent messages to the 

public and media as soon as medicine recalls began and developed more reassuring 

messages as well as additional information on the risk to patients as soon as those were 

available. The main message to patients was that the risk to patients were really low, that 

most sartans tested had no detectable N-nitrosamines, or had very low levels and that patients 

should not stop taking their medicines without speaking to a healthcare professional.  

Lessons learnt from communication challenges include: 

1) During recalls, healthcare professionals across the EU need more information, as early 

as possible on specifics such as batch number and alternatives available, in order to 

make treatment decisions and to advise patients. 

2) Patients visiting websites of EMA and NCAs need to be able to navigate and find relevant 

information in a language and format suitable to them. 

3) Limited and evolving information during ongoing investigations impacts the effectiveness 

of public communication, particularly in relation to media queries. However, social media 

provides opportunities to engage directly with concerns and improve public health 

information during periods of intense public interest. 

4) Improved coordination across the network and with international partners would help 

align the timeliness and consistency of the message to the public and media. 

Working with International Partners 

From the early discovery of presence of N-nitrosamines in sartan APIs it was clear that the 

findings would have immediate global implications since the concerned APIs were used in 

medicinal products distributed globally. 

In response, an Angiotensin II Receptor Blocker (ARB) International Strategic Group led by 

Health Canada was created to coordinate activities of the various authorities and ensure that 

authorities were aware of each other’s activities. The strategic group which included Health 

Canada, the EMA, US FDA, Japan’s MHLW/PMDA, Australia’s TGA, Singapore’s HSA and 

Swiss medic focussed on the assessments of risks, testing methods and inspections and 

public communication. The setting up of this strategic group was instrumental in coordinating 

international efforts from sharing information to discussing and agreeing on scientific issues. 

 

 



             

 

 

There were some challenges in coordinating responses to N-nitrosamine 

contamination: 

1) Regulators around the world faced a challenging situation dealing with many products 

on their markets containing one or more N-nitrosamines. 

2) EU coordination, alongside the wider international coordination. 

3) Obtaining reliable information from companies whose product contained                                    

N-nitrosamines. 

Despite, or perhaps because of these challenges, EU authorities and international partners 

established a deep collaboration that extended beyond exchanging information to include joint 

international action. 

This approach could serve as a model for dealing with future cases with a few points 

for consideration: 

1) The strategic group model was instrumental in focussing international efforts to 

manage the incident and these efforts might have benefited from further cooperation 

with major exporting countries. 

2) The exchange of commercially confidential information with partners is essential and 

should not be hampered by the lack of formal permanent confidentially arrangements. 

3) Ongoing collaboration in the field of GMP inspections was necessary to avoid multiple 

inspections of the same site. 

4) Collaboration is necessary if authorities are to investigate root cause, establish 

validated testing method, assess toxicology data and set standards for dealing with 

cohort-of-concern impurities. 

5) The participation of international partners in CHMP discussions during the Article 31 

review of sartans was considered useful for both EU and non-EU regulators. 

  



             

 

 

Conclusion 

The sartans case substantiates the need for the pharmaceutical industry to improve the 

standards on application of risks management tools, particularly regarding post approval 

activities. The case also showed some of the potential risks associated with the lack of 

transparency between MAHs, API manufacturers and others, over patient safety and the shift 

required to increase transparency through revisions of the regulatory framework whilst 

ensuring safeguarding of confidential information. A number of the potential revisions to the 

key post approval guidelines considered by the lessons learnt group focus on thorough 

process understanding and risk evaluations even in the case of traditionally considered ‘minor 

changes’. 

In early July 2020 CHMP issued an opinion requiring companies to take measures to limit the 

presence of nitrosamines in human medicines as far as possible and to ensure levels of these 

impurities do not exceed set limits. The measures will ensure that nitrosamines are either not 

present or are present below levels identified to protect public health. Companies will be 

required to have appropriate control strategies to prevent or limit the presence of these 

impurities and, where necessary, improve their manufacturing processes. Companies will also 

have to evaluate the risk of nitrosamines being present in medicines and carry out appropriate 

tests if a risk is identified. The recommendations from the lessons learnt exercise 

complements the latest requirements from CHMP. Detailed information for companies, 

including timelines, will soon be available in updated documents on EMA’s webpage. 
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