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1 Introduction 74 

In most countries compliance with good manufacturing practices (GMP)(1), medicines regulatory 75 

activities and inspections, together with supply chain controls throughout the product life-cycle, 76 

provide good assurance that risks are largely controlled. However, where control is less effective, 77 

patients may be put at risk through the production of medicines of inadequate quality.  78 

Quality risk management (QRM) is a process that is relevant to all countries and should provide a 79 

rationale to understand risk and mitigate it through appropriate and robust controls. 80 

The assessment of individual risks related to specific products and starting materials and the 81 

recognition of hazards at specific stages of production or distribution should permit regulatory 82 

authorities to improve control of medicines by increasing the effectiveness of their activities within 83 

the limits of the available resources. 84 

To protect patients in terms of quality, safety and efficacy of medicines, international medicines 85 

regulatory authorities (MRAs) are recommending pharmaceutical manufacturers to adopt a risk-based 86 

approach to the life-cycle of a pharmaceutical product. 87 

The level of QRM activity and the density of associated documentation will evolve as the product 88 

progresses from early development through to routine production. 89 

QRM is the overall and continuing process of appropriately managing risks to product quality 90 

throughout the product's life-cycle in order to optimize its benefit–risk balance. It is a systematic 91 

process for the assessment, control, communication and review of risks to the quality of the 92 

pharmaceutical product. It can be applied both proactively and retrospectively. 93 

The application of digitalization and emerging technologies in the manufacture and control of 94 

pharmaceutical products can lead to risk reduction, when such technologies are fit for their intended 95 

use. However, they can also introduce other risks that may need to be controlled. The application of 96 

quality risk management to the design, validation and technology transfer of advanced production 97 

processes and analytical methods, advanced data analysis methods and computerized systems is 98 

important. but remember that validation requirements for these technologies should not be 99 

overlooked (2).  100 

 101 
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 102 

The aim of these guidelines is to assist the development and implementation of effective QRM, 103 

covering activities such as research and development, sourcing of materials, manufacturing, 104 

packaging, testing, storage and distribution.  105 

Effective and proactive quality risk management can enable better, more informed and timely 106 

decisions throughout the lifecycle. This can provide regulators with greater assurance of a company’s 107 

ability to deal with potential risks and avert problems and can beneficially affect the extent and level 108 

of direct regulatory oversight (2).  109 

Quality risk management should not be used in a manner where decisions are made that justify a 110 

practice that would otherwise, in accordance with regulations and/or guidance, be deemed 111 

unacceptable. While the choice of the tools to support the QRM approach is optional and may vary, 112 

the tools chosen need to be appropriate for the intended use. 113 

In return for using this approach, there are potential opportunities for both MRAs and pharmaceutical 114 

manufacturers as summarized in the following sections. 115 

Quality risk management (QRM) principles can be applied to both MRAs and pharmaceutical 116 

manufacturers: 117 

• MRAs: systematic and structured planning of reviews and inspections that are risk-based. 118 

The submission review and inspection programmes can also operate in a coordinated and 119 

synergistic manner. 120 

• Manufacturers: design, development, manufacture and distribution, i.e. the life-cycle of a 121 

pharmaceutical product. QRM should be an integral element of the quality management 122 

system  123 

Science-based decision-making can be embedded into QRM processes: 124 

• MRAs: decisions regarding review, inspection or inspection frequency should consider 125 

product risk and GMP compliance of the manufacturer. 126 

• Manufacturers: quality decisions and filing commitments can be based on a science-based 127 

understanding of the process and QRM (when using the quality by design approach, and 128 

other approaches where appropriate). Its effective application should offer 129 
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manufacturers greater freedom to decide how to comply with the principles of GMP and 130 

this, therefore, should encourage innovation. 131 

Resources can be focused on risks to patients: 132 

• MRAs: QRM can be used to determine the best allocation of inspection resources, both in 133 

terms of product types and for specific areas of focus for a given inspection. This enables 134 

the most efficient and effective scrutiny of the most significant health risks. Those 135 

manufacturers with poor histories of GMP compliance can also be more closely and 136 

frequently evaluated by on-site inspection than those manufacturers with better records. 137 

• Manufacturers: evaluation of quality risk through science-based decisions can be linked 138 

ultimately to protection of the patient by ensuring the quality, safety and efficacy of the 139 

product. A corporate culture is supported to produce cost-effective medicines, without 140 

compromising quality, while maintaining the focus on the patient as a primary stakeholder 141 

in all activities. 142 

Restrictive and unnecessary practices can be avoided: 143 

• MRAs: regulatory scrutiny should consider the level of risk to patients. Improvement and 144 

innovation by manufacturers should be encouraged. 145 

• Manufacturers: instead of having systems designed to inhibit change and minimize 146 

business risk, changes can be managed within a company's quality management system. 147 

Innovation and the adoption of the latest scientific advances in manufacturing and 148 

technology are supported. Unnecessary testing can be eliminated, wherever needed 149 

Communication and transparency are facilitated: 150 

• MRAs: facilitate dialogue with pharmaceutical manufacturers and communicate clearly to 151 

the industry and the public how the inspection programme may be adjusted based on the 152 

risk to patients. Information-sharing between MRAs will contribute to a better risk 153 

management approach globally. 154 

• Manufacturers: matrix team approach, stakeholders are kept informed through science-155 

based decisions. This builds a culture of trust and a “one-team” mindset with a focus on 156 

the product and the patient. 157 
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1.1 Scope  158 

The aim of these guidelines is to assist the development and implementation of effective QRM 159 

throughout products life -cycle such as research and development, sourcing of materials, 160 

manufacturing, packaging, testing, storage, distribution, submission/review processes, the inspection, 161 

and market surveillance and control of active pharmaceutical ingredients, pharmaceutical ,biological 162 

and biotechnological products((including the use of raw materials, solvents, excipients, packaging and 163 

labelling materials in pharmaceutical, biological and biotechnological products).   164 

1.2 Principles of quality risk management 165 

An understanding of formality in quality risk management may lead to resources being used more 166 

efficiently, where lower risk issues are dealt with via less formal means, freeing up resources for 167 

managing higher risk issues and more complex problems that may require increased levels of rigour 168 

and effort.  Formality in this context refers to the degree of rigor and effort that are applied to the 169 

quality risk management approach. An understanding of formality can also support risk-based 170 

decision-making, where the level of formality that is applied may reflect the degree of importance of 171 

the decision, as well as the level of uncertainty and complexity which may be present. Formality in 172 

quality risk management is not a binary concept (i.e. formal/informal); varying degrees of formality 173 

may be applied during quality risk management activities, including when making risk-based decisions. 174 

In this way, formality can be considered a continuum (or spectrum), ranging from low to high. 175 

The two primary principles of QRM are that: 176 

• The evaluation of the risk to quality should be based on scientific knowledge and 177 

ultimately linked to the protection of the patient. 178 

• The level of effort, formality and documentation of the QRM process should be 179 

commensurate with the level of risk. 180 

In addition to the two principles above, the following principles are also part of the QRM methodology: 181 

• When applied, processes using QRM methodologies should be dynamic, iterative and 182 

responsive to change. 183 

• The capability for continual improvement should be embedded in the QRM process. 184 

This guidance describes the WHO approach to QRM, using the concepts described in ICH Q9 (R1) (2) 185 

and illustrated in Figure 1. The emphasis on each component of the framework might differ from case 186 
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to case but a robust process will incorporate consideration of all the elements at a level of detail that 187 

is commensurate with the specific risk. 188 

Figure 1 189 

Overview of a typical quality risk management process 190 

 191 

Decision points are not shown in the diagram above because decisions can occur at any point in the 192 

process. The decision might be: 193 

• to return to the previous step and seek further information; 194 

• to adjust the risk models; or even 195 

• to terminate the quality risk management process based upon information that supports 196 

such a decision.  197 

• Unacceptable in the flowchart refers not only to non-compliance with statutory or 198 

regulatory requirements, but also indicates the need to revisit, refine, and, where 199 
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necessary, implement additional risk control measures within the quality risk assessment 200 

process. 201 

The approach described in these guidelines may be used to: 202 

• systematically analyse products and processes to ensure that the best scientific rationale 203 

is in place to improve the probability of success; 204 

• identify important knowledge gaps associated with processes that need to be understood 205 

to properly identify risks; 206 

• provide the communication process that will best interface with all relevant parties 207 

involved in the QRM activities; 208 

• facilitate the transfer of process knowledge and product development history to ease 209 

product progression throughout its life-cycle and to supplement already available 210 

knowledge about the product; 211 

• enable the pharmaceutical industry to adopt a risk-based approach to development as 212 

described in regulatory guidance (2–4). The QRM outputs will potentially serve as 213 

reference documents to support product development and control strategy discussions 214 

in regulatory filings. 215 

Early in development, the purpose of the QRM process may be to acquire sufficient product and 216 

process knowledge to assess risks associated with formulation development of the finished 217 

pharmaceutical product (FPP) according to the quality target product profile (QTPP). In recognizing 218 

risks and knowledge gaps, the QRM process plays a significant role in proactively enabling the 219 

prioritization and mitigation of risks. The objective is to develop the FPP through maximizing product 220 

and process knowledge and risk mitigation. 221 

As FPP development progresses, in addition to supporting that development, the purpose of the QRM 222 

process is to determine and manage risks to bioavailability, safety, efficacy and product quality. QRM 223 

in development should differentiate process parameters and quality attributes from critical process 224 

parameters (CPPs) and critical quality attributes (CQAs), thereby contributing to defining and refining 225 

the control strategy. 226 

The process of product development is inevitably complex and requires the continual exchange of 227 

data, decisions and updates both internally within companies and, where required, with external 228 

stakeholders, such as MRAs. A crucial aspect of product development and QRM is the maintenance of 229 
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an effective and secure knowledge management and documentation system. Such a system must 230 

facilitate transparent communication and the highlighting of key issues to stakeholders and must also 231 

include a well-structured and accessible archive. Clearly, the ability to organize diverse data and 232 

information effectively and then retrieve them as required for updating and further evaluation, e.g. 233 

for the purposes of process validation, would be hugely beneficial. 234 

Finally, it should be noted that QRM activities are focused on the product/ process development and 235 

product manufacturing, ultimately to ensure a robust, safe and effective FPP. 236 

2 Glossary 237 

control strategy: a planned set of controls, derived from current product and process understanding 238 

that assures process performance and product quality. the controls can include parameters and 239 

attributes related to active pharmaceutical ingredients (APIs) and finished pharmaceutical product 240 

(FPP) materials and components, facility and equipment operating conditions, in-process controls, 241 

finished product specifications, and the associated methods and frequency of monitoring and control. 242 

critical quality attribute (CQA): a physical, chemical, biological or microbiological property or 243 

characteristic that should be within an appropriate limit, range, or distribution to ensure the desired 244 

product quality. 245 

failure mode: different ways that a process or subprocess can fail to provide the anticipated result. 246 

failure mode, effects and criticality analysis (FMECA): a systematic method of identifying and 247 

preventing product and process problems. 248 

finished pharmaceutical product (FPP): a finished dosage form of a pharmaceutical product that has 249 

undergone all stages of manufacture, including packaging in its final container and labelling. 250 

formal experimental design: a structured, organized method for determining the relationship 251 

between factors affecting a process and the output of that process. also known as “design of 252 

experiments”. 253 

occurrence: probability of negative events within a fixed time frame. 254 
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pharmaceutical product: any material or product intended for human or veterinary use presented in 255 

its finished dosage form or as a starting material for use in such a dosage form, that is subject to 256 

control by pharmaceutical legislation in the exporting state and/or the importing state. 257 

planned risk assessment: an assessment that is conducted in advance of an activity, either before any 258 

work is conducted or before further work is conducted. this enables quality to be built into activities 259 

and risk to be reduced, e.g. design of high containment facilities for manufacture of cytotoxic products. 260 

process robustness: ability of a process to tolerate variability of materials and changes of the process 261 

and equipment without negative impact on quality. 262 

qualification: the action of proving and documenting that any premises, systems and equipment are 263 

properly installed and/or work correctly and lead to the expected results. qualification is often a part 264 

(the initial stage) of validation, but the individual qualification steps alone do not constitute process 265 

validation. 266 

quality critical process parameter: a process parameter which could have an impact on the critical 267 

quality attribute. 268 

quality risk management: a systematic process for the assessment, control communication, and 269 

review of risks to the quality of the pharmaceutical product across the product life-cycle. 270 

risk: combination of the probability of occurrence of harm and severity of the harm. 271 

risk analysis: the estimation of the risk associated with the identified hazards. 272 

risk assessment: a systematic process of organizing information to support a risk decision to be made 273 

within a risk management process. it consists of the identification of hazards and the evaluation of 274 

risk associated with exposure to those hazards. 275 

risk communication: the sharing of information about risk and risk management between the 276 

decision-maker and other stakeholders. 277 

risk evaluation: the comparison of the estimated risk to given risk criteria using a quantitative or 278 

qualitative scale to determine the significance of the risk. 279 

risk identification: the systematic use of information to identify potential sources of harm (hazards) 280 

referring to the risk question or problem description. 281 
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risk priority number (RPN): a numeric assessment of risk assigned to a process, or steps in a process, 282 

as part of failure mode effects analysis (fmea). each failure mode gets a numeric score that quantifies 283 

likelihood of occurrence, likelihood of detection and severity of impact. the product of these three 284 

scores is the rpn for that failure mode. rpn = severity rating × occurrence rating × detection rating. 285 

risk review: review or monitoring of output or results of the risk management process considering (if 286 

appropriate) new knowledge and experience about the risk. 287 

stakeholder: any individual, group or organization that can affect, be affected by, or perceive itself to 288 

be affected by a risk. primary stakeholders are the patient, health-care professional, mras and the 289 

pharmaceutical industry. 290 

unplanned risk assessment: an assessment that is conducted to assess the impact of a situation that 291 

has already occurred, e.g. impact of a deviation from normal ways of working. 292 

validation: the documented act of proving that any procedure, process, equipment, material, activity 293 

or system actually leads to the expected results. 294 

verification: the application of methods, procedures, tests and other evaluations, in addition to 295 

monitoring, to determine compliance with the quality risk management activities. 296 

 297 

3 Quality risk management process 298 

3.1 Initiating a QRM process 299 

QRM activities should be performed using systematic processes designed to coordinate, facilitate and 300 

improve science-based decision-making with respect to risk. The possible steps to be taken in initiating 301 

and planning a QRM process might include the following (2): 302 

• define the problem and/or risk question, including pertinent assumptions identifying the 303 

potential for risk; 304 

• assemble background information and/or data on the potential hazard, harm or human 305 

health impact relevant to the risk assessment; 306 

• identify a leader and the necessary resources; 307 
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• specify a timeline, the deliverables, and an appropriate level of decision-making for the 308 

risk management process. 309 

Internal SOPs should define steps, stakeholders, roles and responsibilities (governance and 310 

management responsibilities). 311 

3.2 Personnel involved in QRM 312 

The implementing party, i.e. the pharmaceutical manufacturer or regulatory authority, should assure 313 

that personnel with appropriate product-specific knowledge and expertise are available to ensure 314 

effective planning and completion of QRM activities. This may be best accomplished by assembling a 315 

multidisciplinary team. Senior management should be involved in the implementation of QRM 316 

principles within the company) according to the guidance provided in section 4.2. See section 5 for 317 

guidance in relation to the application of QRM by regulatory authorities. 318 

The personnel appointed should be able to: 319 

• conduct a risk analysis; 320 

• identify hazards and analyse their potential risks; 321 

• evaluate risks and determine which ones should be controlled and which ones can be 322 

accepted; 323 

• recommend and implement adequate risk control measures; 324 

• devise procedures for risk review, monitoring and verification; 325 

• consider the impact of risk findings on related or similar products and/or processes. 326 

QRM activities should be defined and documented. 327 

3.3 Knowledge of the product and process 328 

QRM should be based on knowledge of the product or processes concerned, according to the stage of 329 

the product life-cycle. See section 3.9 Managing and minimizing subjectivity in relation to the use of 330 

knowledge in risk assessment to manage and minimise subjectivity in the outputs of QRM activities. 331 

A flow diagram may be helpful, covering all operations and controls in the process under evaluation. 332 

When applying QRM to a given operation, the steps preceding and following that operation should 333 

also be considered. A block-type diagram may be sufficiently descriptive. Amendments to the flow 334 
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diagram may be made where appropriate, and should be documented. 335 

 336 

For further information on knowledge management see ICH Q10 guideline on Pharmaceutical Quality 337 

System, section knowledge management (5). 338 

3.4 Risk assessment 339 

When risk assessment is conducted, safety and efficacy need to be considered in addition to the 340 

quality concerns. 341 

During the assessment all the risks that may reasonably be expected to occur when conducting the 342 

activity under evaluation should be listed. This is usually done when the risk assessment is made for 343 

the first time, i.e. initiated, when there is a change or a concern and may also be applied to existing 344 

processes. An analysis should be conducted to identify which risk is essential to eliminate where 345 

possible, if not to reduce to an acceptable level. 346 

A thorough risk assessment is required to ensure effective risk control. Risk assessment should review 347 

the materials, operations, equipment, storage, distribution and intended use of the product. Typically, 348 

a list of the potential risks (biological, chemical and physical) which may be introduced, increased or 349 

controlled in each area should be drawn up. In the risk assessment the following basic questions 350 

should be addressed: 351 

• What might go wrong? 352 

• What is the nature of possible risks? 353 

• What is the probability of their occurrence and how easy is it to detect them? 354 

• What are the consequences (the severity)? 355 

 356 

It should then be decided which of the potential risks should be addressed by the QRM activities and 357 

what control measures, if any, should be taken for each risk. If a hazard  358 

has been identified at a step where control is necessary for safety, and no control measure exists at 359 

that step or at any other, the product or process should be modified at that step, or at an earlier or 360 

later stage, to include such a control measure. More than one control measure may be required to 361 

control a specific risk and more than one risk may be controlled by a specified control measure. 362 

Options for risk assessment methodologies are described in section 5. 363 
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Risk assessment can be aided by the use of a decision-tree, which facilitates a logical approach. The 364 

way that a decision-tree is used will depend on the operation concerned, e.g. production, packaging, 365 

reprocessing, storage or distribution. The best use of QRM tools is discussed further in section 5. 366 

Normally, potential risks in relation to the following should be considered: 367 

• materials (ingredients, packaging materials, reagents, etc); 368 

• physical characteristics and composition of the product; 369 

• processing steps; 370 

• microbial limits, where applicable; 371 

• premises; 372 

• equipment; 373 

• packaging; 374 

• sanitation and hygiene; environment; 375 

• personnel (human error); 376 

• utilities; 377 

• supply chain. 378 

The output of a risk assessment is either a quantitative estimate of risk (numeric probability) or a 379 

qualitative description of a range of risk (e.g. high/ medium/low) and may be related to a risk matrix 380 

(see section 5). The scoring system and trigger points for mitigating action are subjective so the 381 

rationale for score categorization should be defined in as much detail as possible. If the score and 382 

trigger action are supported by factual evidence, it should be more obvious what mitigating action is 383 

required – the mitigating action is as important as the score assigned. Professional judgement should 384 

be used in interpreting the factual evidence but must be subject to justification. One useful strategy 385 

to reduce the extent of subjectivity in risk ratings and risk assessment outputs is to formally take into 386 

the account the controls that are in place which may impact a) the consequences of hazards, b) the 387 

probability of occurrence of the failure mode or hazard, and c) the level of detectability of the issue.  388 

In addition, the effectiveness of those controls is important to also assess. This approach can provide 389 

an evidence-basis for the risk ratings that are assigned during risk assessment activities. 390 

Records of risk assessments should be maintained. 391 

The expectation of QRM is to assess risks to the product quality and to the patient and then manage 392 

these risks so that they are kept at an acceptable level. It is appropriate for manufacturers to assess 393 
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their control systems so as to implement the appropriate controls to ensure product quality and 394 

patient safety. An important principle in QRM is to design risks out of the process or eliminate such 395 

risks prospectively, whenever practical and feasible. Risk assessment and mitigation to achieve cost 396 

savings, but which could be detrimental to the well-being of the patient is unacceptable (6). 397 

3.5 Risk control 398 

Risk control is a decision-making activity designed to reduce and/or accept risks. It usually occurs after 399 

risk assessment, and at a fundamental level its purpose is to reduce the risk to an acceptable level. 400 

During risk control activities the following key questions should be asked: 401 

• What can be done to reduce or eliminate risks? 402 

• What is the appropriate balance between benefits, risks and resources? 403 

• Are new risks introduced as a result of the identified risks being controlled? 404 

Risk control can include: 405 

• not proceeding with the risky activity; 406 

• taking the risk; in order to follow an opportunity, or in case there are no controls available, 407 

or controls do not sufficiently modify the risk; 408 

• removing the risk source; 409 

• changing the likelihood of the risk; 410 

• changing the consequences of the risk; 411 

• sharing the risk with another party (e.g. contractor); 412 

• retaining the risk by informed decision. 413 

Risk control activities usually involve identifying controls and measures which may reduce or control 414 

the risk associated with a failure mode or negative event. Risk control activities can serve to determine 415 

critical process parameters for certain controls, how they will be monitored, and the level of 416 

qualification and validation, if any, which may be required for such controls. 417 

If risk assessments are conducted and risk controls are employed, they should be documented. If the 418 

risk assessment is conducted for an ongoing activity it should be subject to periodic review, and the 419 

frequency of review should be appropriate for the nature of the activity. 420 
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Based on the criticality or level of risk, specific corrective actions should be developed to prevent 421 

recurrence of instances where there have been deviations from established risk control measures, 422 

especially for high risks. These actions should ensure that the risk is brought under control as soon as 423 

possible in compliance with the established deviation handling procedures. 424 

Specific corrective actions should be developed in advance for each identified risk, including what is 425 

to be done when a deviation occurs and who is responsible for implementing the corrective actions. 426 

A record should be kept and maintained of the actions taken. 427 

3.6 Risk review 428 

Appropriate systems should be in place to ensure that the output of the QRM process is periodically 429 

monitored and reviewed, as appropriate, to assess new information that may impact on the original 430 

QRM decision. Examples of such changes include changes to control systems, changes to equipment 431 

and processes, changes in suppliers or contractors and organizational restructuring. 432 

Monitoring is the scheduled measurement or observation of a specific risk control measure relative 433 

to its acceptance limits and should be recorded. 434 

All records and documents associated with risk review should be signed and dated by the person(s) 435 

carrying out the review and by a responsible official(s) of the quality unit of the company. 436 

 437 

3.6.1 Recording and Reporting 438 

The output/results of the risk management process should be reviewed to take into account new 439 

knowledge and experience. Once a quality risk management process has been initiated, that process 440 

should continue to be utilized for events that might impact the original quality risk management 441 

decision, whether these events are planned (e.g., results of product review, inspections, audits, 442 

change control) or unplanned (e.g., root cause from failure investigations, recall). The frequency of 443 

any review should be based upon the level of risk. Risk review might include reconsideration of risk 444 

acceptance decisions 445 

The risk management process and its outcomes should be documented and reported to provide 446 

information for decision-making, improve risk management activities. assist interaction with 447 

stakeholders. Reporting should include, but are not limited to:  448 
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• differing stakeholders and their specific information needs and requirements.  449 

• cost, frequency, and timeliness of reporting.  450 

• method of reporting.  451 

For further guidance, see ISO 31000:2018 on Risk Management (7)  452 

 453 

It is useful to plan for Risk Review activities using a two-stage approach.  Stage 1 is a planning stage; it 454 

is one of the outputs of the QRM process.  Considerations here could include: 455 

• Whether a Risk Review exercise needs to be performed on the process/item/area that was 456 

risk assessed. 457 

• Whether any specific things should be reviewed during the Risk Review – e.g., the 458 

probability of occurrence of hazard X, or, the level of detection that a particular control 459 

has in relation to Risk Y, or, the degree of risk reduction that Control Z provided following 460 

its implementation. 461 

• Whether any assumptions were made during the risk assessment – this is so that the 462 

validity of those assumptions can be checked during Risk Review. 463 

• The areas where there were high levels of uncertainty or subjectivity during the risk 464 

assessment – this is so that these areas can be followed up on during Risk Review. 465 

 466 

Stage 2 is the review of any new knowledge gained since the earlier Risk Assessment was performed, 467 

and the application of that knowledge to update the earlier Risk Assessment.  Such new knowledge 468 

may relate to increased process experience, increased process understanding, learnings made during 469 

change controls, deviations, complaint investigations, etc.  This knowledge can be used to define areas 470 

that may need to be improved (8) 471 

 472 

3.7 Verification of QRM process and methodologies 473 

Once in production, the QRM documentation can be integrated into the quality system and used to 474 

provide input into the product process. 475 

The established QRM process and methodologies need to be verified. Verification and auditing 476 

methods, procedures and tests, including random sampling and analysis, can be used to determine 477 
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whether the QRM process is working appropriately. The frequency of verification should be sufficient 478 

to confirm the proper functioning of the QRM process. 479 

Verification activities include: 480 

• review of the QRM process and its records; 481 

• review of deviations and product dispositions (management control); 482 

• confirmation that identified risks are being kept under control. 483 

Initial verification of the planned QRM activities is necessary to determine whether they are 484 

scientifically and technically sound, that all risks have been identified and that, if the QRM activities 485 

are properly completed, the risks will be effectively controlled. 486 

Information reviewed to verify the QRM process should include: 487 

• expert advice and scientific studies; 488 

• in-plant observations, measurements and evaluations. 489 

Subsequent verifications should be performed and documented by a QRM team or an independent 490 

expert, as needed. For example, verifications may be conducted when there is an unexplained system 491 

failure, when a significant change in product, process or packaging occurs or new risks are recognized. 492 

Where possible, verification should include actions to confirm the efficacy of all elements of the QRM 493 

activities. 494 

In addition, a comprehensive review of the QRM process and specific instances of QRM application by 495 

an independent third party may be useful. This would include a technical evaluation of the risk analysis 496 

and each element of the QRM process and its application as well as an on-site review of all flow 497 

diagrams and appropriate records of the operation of the QRM activity. Such a comprehensive 498 

verification is independent of other verification procedures and should be performed to ensure that 499 

the QRM process is resulting in the control of the risks. If the results of the comprehensive verification 500 

identify deficiencies, the QRM process should be modified as necessary. 501 

Individuals doing verification should have appropriate technical expertise to perform this function. 502 

3.8 Risk communication and documentation 503 

Communication of the QRM process should include key stakeholders. Engaging the key stakeholders 504 

in both the data collection process for the risk assessment and the decision-making for risk control 505 
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will ensure their commitment and support for the QRM. The output of the QRM process and 506 

associated risk analysis justifying the approach taken should be documented and endorsed by the 507 

organization’s quality unit and management. Additionally, this information should be communicated 508 

to stakeholders to keep them informed and to ensure their support. 509 

There should be a report for every risk assessment, but the level of effort, formality and 510 

documentation necessary will be commensurate with the level of risk. 511 

Regarding conclusions of a risk assessment, the mitigation controls should minimize the likelihood of 512 

risk to patient safety to an acceptable level of assurance, on the understanding that no risk whatsoever 513 

is unlikely in reality. The degree of risk tolerated very much depends on the circumstances, the 514 

proximity to the patient and other controls that might follow in response to the process being assessed 515 

before the product reaches the patient. It is expected that risk mitigation plans will be developed and 516 

implemented wherever any risk to patient safety is posed. Companies should take the holistic view 517 

and be mindful that critical issues often arise where multiple failures in systems occur together, so 518 

mitigation plans should be sufficiently robust to cover this scenario. Inspectors will assess whether 519 

risk assessments underrate the likelihood of occurrence and the consequences of overrating detection 520 

such that the patient risk is underestimated. The factual evidence behind statements should be robust 521 

to challenge by inspectors. 522 

All risk assessments performed by an organization should be documented. The documentation should 523 

list and track all key risks as perceived by the organization and summarize how the risks have been 524 

mitigated. There should be a clear reference to risk assessments and a list of risk assessments 525 

conducted should be maintained. A management process should be in place to review QRM – this may 526 

be incorporated into the quality management review process. 527 

3.9 Managing and minimizing subjectivity 528 

This section is based on the ICH Q9(R1) guideline on Quality risk management (2). 529 

Subjectivity is an element that can greatly influence the outcome of Quality Risk Management (QRM) 530 

activities and therefore can have a direct impact on the product quality and patient safety.  531 

Subjectivity in QRM arises from personal opinions, biases, heuristics, or inconsistent interpretations 532 

of risks by stakeholders. This can impact every stage of the QRM process, from hazard identification 533 
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to risk evaluation and mitigation. while subjectivity cannot be entirely eliminated, it can be controlled 534 

through structured approaches. 535 

Subjectivity often stems from poorly designed scoring systems, differing perceptions of hazards and 536 

risks among stakeholders, and cognitive biases. To mitigate these challenges, organizations must 537 

adopt robust strategies that prioritize scientific knowledge and data-driven decision-making.  538 

Reducing subjectivity in QRM is an ongoing process that requires a commitment to continuous 539 

improvement. Organizations should regularly review their QRM practices to identify areas for 540 

enhancement and incorporate feedback from stakeholders. Investing in training programs that build 541 

competencies in risk assessment methodologies and decision-making frameworks is essential for 542 

sustaining progress. 543 

3.9.1 Strategies to Reduce Subjectivity. 544 

Leveraging Knowledge Management: knowledge management as a tool to reduce uncertainty and 545 

subjectivity in risk assessments. By integrating knowledge management into QRM, organizations can 546 

ensure that decisions are based on comprehensive data rather than subjective estimations. When 547 

details related to historical trends, process validation data, lifecycle knowledge and prior 548 

investigations are integrated into QRM activities, subjectivity in QRM outputs is reduced as a result of 549 

the knowledge that is utilised to inform the risk assessments. 550 

Develop Data Analytics Capabilities: Invest in data analytics tools and capabilities to extract 551 

meaningful insights from historical data. E.g. (Use statistical process control to identify trends in 552 

manufacturing performance, apply machine learning algorithms to predict potential quality issues 553 

based on historical patterns). These analytics can provide objective, data-driven insights into potential 554 

risks and their likelihood of occurrence. 555 

Foster a Knowledge-Sharing Culture: Encourage a culture of knowledge sharing and collaboration 556 

within the organization, by promoting knowledge sharing, organizations can tap into the collective 557 

expertise of their workforce to improve risk assessments. 558 

Implementing Structured Risk-Based Decision-Making: Organizations should establish clear criteria for 559 

decision-making processes, define acceptable risk tolerance levels, and use evidence-based methods 560 

to evaluate options. Structured decision-making tools can help standardize how risks are assessed and 561 

prioritized. Additionally, calibrating expert opinions through formal elicitation techniques can further 562 

reduce variability in judgments. 563 
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3.10 Risk-based Decision-making 564 

The use of knowledge during risk-based decision-making is of paramount importance to achieve 565 

informed risk-based decisions, trigger re-evaluations and stimulate continual improvements. 566 

Robust knowledge management ensures that relevant knowledge is accessible on demand to those 567 

performing risk assessments and related quality risk management activities (such as risk reviews and 568 

making risk-based decisions).  This helps ensure that quality risk management outputs are informed 569 

by the best available knowledge and that any new knowledge generated via quality risk management 570 

activities is captured and available for future use.  In this regard, knowledge is both an input to, and 571 

an output of, quality risk management activities.  572 

It is important to note that increased knowledge may also reveal previously unrecognised hazards, 573 

weaknesses in the current control strategy, or higher levels of residual risk than previously thought.  574 

These issues, if they arise. do need to be addressed.  The correct application of knowledge during 575 

quality risk management activities ultimately leads to a better understanding of risk, more effective 576 

control strategies, and risk-based decisions that are easier to explain and defend. 577 

Effective risk-based decision making is characterised by the following:  578 

• It is informed by the best available knowledge about hazards, risks, and the effectiveness 579 

of risk controls.  Such knowledge includes not only what is explicitly documented, but also 580 

experience and know-how (often referred to as ‘tacit’ knowledge). 581 

• When risk assessment methodologies and tools are used to arrive at risk-based decisions, 582 

these are designed to minimise subjectivity and variability in their outputs, through the 583 

use of objective data and evidence, where available. 584 

• Assumptions made during the decision-making process are explicitly documented and 585 

communicated, and they are also reviewed when new knowledge becomes available.  586 

• As the importance of the decision increases, so too does the degree of rigour and effort 587 

that are spent ensuring the relevancy of the data and knowledge that are compiled to 588 

support the decision-making process.  Likewise, an adequate degree of rigour and effort 589 

are spent analysing all available decision options.   590 

• Decision criteria are agreed in advance, where possible, so that decisions are not driven 591 

mainly by preference, availability of data, hierarchy or convenience, but are informed by 592 
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knowledge and a careful analysis of assumptions, uncertainties, risk controls and other 593 

important factors.   594 

• The rationale for the final decision is documented in a way that shows how knowledge, 595 

assumptions, uncertainties, risk controls and other decision criteria were considered. This 596 

is particularly important where the decision relates to an area of high consequence, 597 

complexity, uncertainty, novelty, and when the decision is difficult to reverse, once made. 598 

• New knowledge generated during the quality risk management and decision-making 599 

activity is captured and made available for future risk reviews, similar products and 600 

processes, and related decisions.  This feed-back of new knowledge can lead to updated 601 

control strategies, revised procedures, enhanced monitoring methods, better training, as 602 

well as more informed triggers for future risk reviews. 603 

Poor risk-based decision making is characterised by the following:  604 

• An insufficient use of knowledge informs the decisions that are made. 605 

• There is a high level of subjectivity in the risk assessment methodologies that lead to risk-606 

based decisions. 607 

• Assumptions are not clearly documented or communicated.  608 

• Too little rigour and effort are spent analysing the data and knowledge requirements of 609 

the decision-making process, and, for decisions of high importance, all available decision 610 

options are not properly considered.  611 

• Decision criteria are unclear, or they are introduced after a preferred option has already 612 

emerged. 613 

• New knowledge generated during quality risk management activities is not captured or 614 

used to inform future activities and decisions, the organisation fails to learn from its 615 

decisions, and similar decisions are repeatedly made from a weak knowledge base. 616 

4 QRM application for pharmaceuticals 617 

4.1 Training and education 618 

Training of relevant personnel in industry, MRAs and universities in QRM principles and applications 619 

is essential for its effective implementation. Industry employees should understand what QRM is, 620 
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possess the skills necessary to apply it properly, and have access to appropriate resources to enable 621 

the effective practice of the QRM principles.  622 

In developing the training programme to support QRM activities, working instructions and procedures 623 

should be drawn up which clarify the strategy and define the tasks of all personnel involved in these 624 

activities. Specific training should be provided as required to enhance awareness. Staff with the 625 

responsibility for managing and reviewing risks should receive formal training in the relevant 626 

procedures and should be appropriately assessed to ensure effective application of quality risk 627 

management principles in practice.  628 

Cooperation between producers, traders and responsible authorities is vital. Opportunities should be 629 

provided for the joint training of industrial staff and MRAs to encourage and maintain a continuous 630 

dialogue and create a climate of understanding in the practical application of QRM.  631 

The success of QRM depends on the education and training of management and employees to 632 

understand the importance of QRM in producing and supplying safe pharmaceuticals.  633 

4.2 Responsibilities 634 

Successful application of QRM is dependent on a clear understanding of responsibilities by all 635 

personnel involved in the QRM activities. It is recommended that a cross-functional matrix of assigned 636 

responsibilities and accountabilities is drawn up and shared with all relevant personnel. 637 

The pharmaceutical manufacturer should ensure that appropriate knowledge and expertise are 638 

available for the effective planning and completion of QRM activities. QRM activities are usually, but 639 

not always, undertaken by a matrix of interdisciplinary teams. When teams are formed, they should 640 

include experts from the appropriate areas (e.g. quality unit, product development, engineering, 641 

regulatory affairs, production operations, statistics, clinical, and others, such as sales, marketing or 642 

legal, as applicable), in addition to individuals who are knowledgeable about the QRM process. 643 

In this respect it is acceptable for external consultants to participate in the QRM matrix team where 644 

they can provide specific expertise or knowledge. Their role should be justifiable and clearly defined, 645 

and the resultant accountability must be understood. A technical agreement or other equivalent 646 

document with the consultant may be appropriate where a GMP responsibility is assumed. 647 

Similarly, contract staff may become involved in leading or participating in risk assessments, e.g. a 648 

contract authorized person. The extent of their involvement and responsibility and accountability 649 
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must be documented in a technical agreement or other equivalent document between the individual 650 

concerned and the pharmaceutical company. Regarding the authorized person it is important that a 651 

company’s internal procedures are clear on where the responsibility lies for final approval of risk 652 

acceptance documents. 653 

Effective matrix team leadership is required to take responsibility for coordinating QRM across various 654 

functions and departments of the organization and to ensure that the QRM activities are clearly 655 

defined, appropriately planned, adequately resourced, effectively deployed and periodically 656 

reviewed. The designed leader and team will need to identify critical resources required to implement 657 

the QRM activities, and also specify a timeline, deliverables and appropriate levels of decision-making 658 

for the QRM process. 659 

4.3 QRM application during product development 660 

The application of QRM procedures evolves through the various stages in the development of a 661 

product. 662 

The first QRM exercise should be performed once the QTPP is defined and pre-formulation work on 663 

the candidate medicine is complete. At this stage of a project there may be significant gaps in 664 

knowledge. Therefore, it will be important to apply risk tools that are appropriate for such a situation.  665 

These might include: 666 

• cause and effect diagrams (also known as Ishikawa or Fishbone diagrams); 667 

• flowcharts (e.g. input-process-output (IPO)); 668 

• decision-trees; 669 

• fault-tree analysis; 670 

• relationship matrices. 671 

As the product progresses to later stage of development, a more detailed analysis of the risks 672 

associated with both the active pharmaceutical ingredient (API) and the FPP should be considered. 673 

Risks would cover concerns associated with stability, bioavailability and patient safety including any 674 

challenges to these areas resulting from the manufacturing process (including, for example, API form 675 

conversion under certain conditions of processing). 676 

As product knowledge advances, more detailed QRM exercises can be considered, concentrating on 677 

areas considered to present higher priority risk. As the product's critical quality attributes (CQAs) 678 



 

Working document QAS/26.994 
  Page 27 

 

become defined, the potential risks arising from each input material (API, excipients, any device or 679 

pack components) and each secondary product unit operation can be investigated. 680 

Eventually, for the developed FPP, the increasingly comprehensive risk assessment will support a 681 

thorough understanding of the product and will enable all key variables to be identified, understood 682 

and controlled. 683 

4.4 QRM application during validation and qualification 684 

In keeping with the principles of QRM, these guidelines recommend that process validation embraces 685 

the product life-cycle concept already mentioned. Accordingly, process validation activities should 686 

involve the generation and evaluation of data throughout the process, from development to full-scale 687 

production, which will provide a science-based assurance of consistent delivery of quality product in 688 

the production operation (6,9). 689 

It is important to emphasize that the building of scientific assurance begins early in development. It is 690 

obtained through rational design of experiments and robust evaluation of data during product and 691 

process development through to the commercial production phase, by which time the CQAs of API 692 

and FPP are well understood and controlled. In this scenario, validation or (perhaps more 693 

appropriately conformance) batches serve to reinforce the science- or risk-based decisions adopted 694 

during the product development and should demonstrate high level of control of all critical sources of 695 

variability that have been identified. Any unplanned intra-batch or inter-batches variations should be 696 

evaluated employing suitable statistical tools, e.g. trend analysis, to assess and confirm the state of 697 

process control. 698 

A potential advantage of this approach is that there can be flexibility in the number of validation or 699 

conformance batches required for regulatory scrutiny prior to approval. The traditional number of 700 

batches required for validation has been three but, with QRM embedded in a product's development 701 

process, the number of conformance batches needed depends on the depth of knowledge about the 702 

process. For very low-volume products, e.g. orphan drugs, this may preclude the need to manufacture 703 

multiple batches. It would be beneficial for decisions of this nature regarding conformance batches to 704 

have an effective company–MRA dialogue to agree on requirements for a regulatory submission. 705 

When applicable, the principles of QRM should also be applied for qualification activities. 706 



 

Working document QAS/26.994 
Page 28 
 

QRM principles can be used to determine the scope of qualification. They can also be used to 707 

determine the optimal schedule for maintenance, monitoring, calibration and requalification. 708 

Manufacturers should have sufficient knowledge of the process and product to ensure that by the 709 

time the product is commercialized, processes are optimized and risks are minimized. 710 

 711 

4.5 QRM application during commercial manufacturing 712 

In general, implementing QRM should not obviate a manufacturer’s obligation to comply with 713 

regulatory expectations (e.g. regulatory requirements, regulatory filings and inspection 714 

commitments). All QRM activities should be structured in a way that allows responsibility for risk 715 

assessment and actions at appropriate levels of the hierarchy within the organization. Special focus 716 

can be put on the risk assessment and risk control during the life-cycle of a product, and may include: 717 

• product quality risks; 718 

• adverse impact on patient health resulting from product quality defects; 719 

• interruption of product supply to patients; 720 

• GMP and regulatory compliance risks; 721 

• multisite risks; 722 

• multiproduct risks; 723 

• new facility and changes to existing facility, e.g. start-ups, new commercial manufacturing 724 

processes, technology transfers and product discontinuation. 725 

After completion of the risk assessment and risk control activities, the outcomes should be 726 

summarized and appropriately communicated. The results may be documented in a new or existing 727 

report or they may be included as part of another document approved by appropriate decision-makers 728 

(e.g. site or functional management, system owner, or quality unit). A risk review is important if new 729 

risks or changes to existing risk levels are identified as a result of planned or unplanned events such 730 

as routine operation, changes, complaints, product returns, discrepancies or deviations, data 731 

monitoring, trends, inspections or audits, or changes in regulatory environment. Risk review may also 732 

include evaluation of, for example: 733 

• effectiveness of risk control activities and actions; 734 

• changes in observed risk levels or existing controls. 735 
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In principal, areas of focus when implementing QRM in commercial manufacturing include a system 736 

focus, a process focus and a product focus. 737 

4.5.1 QRM integration with key quality system elements 738 

Effective QRM can facilitate the decision on “What to do?” and, therefore, support better and more 739 

informed decisions. QRM should be integrated into existing quality system elements and related 740 

business processes and documented appropriately. 741 

Accordingly, the use of QRM can be beneficial across a broad spectrum of operations, e.g.: 742 

• integrated quality management: 743 

o documentation 744 

o training and education 745 

o quality defects 746 

o auditing and inspection 747 

o change management and change control (includes equipment, facilities, utilities, 748 

control and IT systems) 749 

o continual improvement and corrective and preventive actions (CAPA); 750 

• facilities, equipment and utilities: 751 

o design 752 

o qualification 753 

o maintenance and decommissioning of facility or equipment 754 

o hygiene aspects 755 

o cleaning of equipment and environmental control 756 

o calibration and preventive maintenance 757 

o computer systems and computer-controlled equipment; 758 

• supplier, materials and contract service management: 759 

o assessment and evaluation of suppliers and contract manufacturers 760 

o starting material 761 

o use of materials 762 

o storage 763 

o logistics and distribution conditions; 764 

• technology transfer: 765 

o from development to manufacturing 766 
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o during commercial manufacturing between sites 767 

o from commercial manufacturing to product discontinuation. 768 

4.5.2 QRM application in product manufacturing operations 769 

Effective QRM can facilitate the “How to do it?” and, therefore, ensure that the products will meet 770 

acceptable standards for safety, quality, and compliance. 771 

Among others, QRM methodology can support the following actions to assess and control quality risks: 772 

• production: 773 

o manufacturing process risks 774 

o validation 775 

o in-process sampling and testing controls 776 

o production planning 777 

o deviation and investigation management 778 

o change management; 779 

• laboratory control and stability studies: 780 

o out-of-specification results 781 

o retest period and expiry date 782 

o method transfers; 783 

• packaging and labelling: 784 

o design of packages 785 

o selection of container-closure system 786 

o label controls; 787 

• storage, transport and distribution: 788 

o e.g. cold chain. 789 

5 QRM considerations for medicines regulatory 790 

authorities 791 

5.1 Introduction 792 

A key principle of these guidelines is that all MRAs, manufacturing sites in developing countries and 793 

API manufacturers should demonstrate, wherever appropriate, application of QRM throughout the 794 

product life-cycle for development and manufacturing facilities. Inspectors will review this QRM 795 
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system as part of the quality systems section of the inspection (along with complaints, recalls, 796 

deviations, product quality reviews and others). 797 

Equally, it is recommended that QRM be applied by the MRAs (for examples see (10)) themselves 798 

(reviewers and inspectorates) as there are clear benefits of a QRM-based review and inspection plan. 799 

For example, inspectors can allocate time and resources commensurate with the perceived level of 800 

risk in any given situation and can adopt a pragmatic approach regarding the level of scrutiny and 801 

degree of formality required. For further guidance also consult the WHO guideline on the 802 

implementation of quality management systems for national regulatory authorities (11). 803 

5.2 QRM application to inspection strategy 804 

5.2.1 Risk management in inspections 805 

The inspection section or unit of an MRA should operate within a documented, implemented quality 806 

management system (11). SOPs should be followed for activities including (but not limited to) 807 

inspection planning, review of corrective and preventive actions after inspections and complaint 808 

handling and investigation. Where applicable, the procedures and activities during inspection should 809 

be in line with the principles of QRM. 810 

The unit should have a documented risk management plan that describes the philosophy, approach, 811 

procedures and implementation of risk management. The risk management plan should be reviewed 812 

and updated on a continuous basis, or at least annually, and should cover all types of inspections 813 

(including GMP, good clinical practices (GCP), good laboratory practices (GLP)) and other activities. 814 

Appropriate risk assessment tools should be used in the process, and the risk assessment for a site to 815 

be inspected should be documented on a risk assessment worksheet. Records should be maintained. 816 

A documented approach should be used for risk ratings, e.g. quantitative and/or qualitative. 817 

5.2.2 Inspection planning and conduct 818 

The frequency and scope of inspections should be determined based on risk assessment that covers 819 

product quality risk and patient risk. 820 

Risk rating should normally be done only for sites that have been previously inspected. The risk 821 

assessment worksheet should be completed after every inspection. Inspection of a site that has not 822 

been inspected previously may be waived only in cases where a recognition procedure exists between 823 
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regulatory inspection units, and where, in addition, appropriate evidence of GXP compliance is 824 

available which indicates that there is no risk or an acceptably low risk to products and patients. 825 

Various factors should be considered in the risk assessment exercise, and these factors may be 826 

different for the different types of GXP inspections. Risk factors to be considered depend on the type 827 

of inspection, and may include: 828 

• outcome of inspection conducted by another regulatory authority; 829 

• outcome of the previous inspection; 830 

• complexity of the site (e.g. buildings, utilities); 831 

• complexity of the process/product (e.g. sterile, non-sterile, route of synthesis); 832 

• type of product (e.g. biological, low-dose); 833 

• complaints and recalls; 834 

• significance and frequency of changes; 835 

• results of product testing; 836 

• risk to the patient; 837 

• polymorphism (API); 838 

• biopharmaceutical classification of the product; 839 

• innovative or emerging technology. 840 

The number of inspectors and number of days required for the inspection, as well as the scope of the 841 

inspection, should be determined based on the risk rating of the site inspection. 842 

Inspection reports should contain findings and observations. Any deviation from GXP should be 843 

classified, where appropriate, as “critical”, “major” or “other”. The unit should have an SOP that 844 

describes the classification process. 845 

Classification should be based on risk assessment. The level of risk assigned should be commensurate 846 

with the nature of the observation as well as the frequency of its occurrences. 847 

5.2.3 Corrective action and preventive action review, and scheduling of routine inspections 848 

CAPA should be requested from a site, following an inspection. The CAPAs should address the 849 

observations included in an inspection report. Based on the outcome of the inspection and the 850 

acceptability of the CAPA, the risk rating of the site should be reviewed and recorded. 851 
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Inspection frequency should be defined based on the risk rating. For example, the frequency can be 852 

defined as every 12, 18 or 24 months. (Note: The maximum time interval should be no more than 853 

every 48 months.) 854 

 855 

For further guidance consult the Guidance on good manufacturing practices: inspection report (12). 856 

5.2.4 Complaint handling and investigation 857 

Handling and investigation of quality complaints should be done in accordance with a written SOP. 858 

The scope and depth of the investigation (including whether a desk review or on-site inspection will 859 

be done) should be based on risk assessment.  860 

 861 

Note: This guideline does not address the application of Quality Risk Management to 862 

pharmacovigilance (adverse reactions) complaint reports, except in cases where the product which is 863 

associated with the adverse events needs to be specifically investigated from a quality perspective. 864 

 865 

5.3 Inspection of QRM at a manufacturing site 866 

Note: During inspections, inspectors should assess whether a manufacturer has appropriate skills and 867 

scientific knowledge, as well as product and process knowledge, for the QRM procedure being 868 

inspected. This requirement is also relevant where a company has made use of contracted parties. 869 

The company's QRM procedure should be appropriately detailed and should be integrated into the 870 

company’s quality management system. It should cover at least the following areas: 871 

• It should specify the general approach to both planned and unplanned risk assessment, 872 

including scope, responsibilities, controls, approvals, management systems, applicability 873 

and exclusions; 874 

• Personnel should have appropriate qualifications, experience and training. Their 875 

responsibilities with regard to QRM should be clearly defined; 876 

• Senior management should be involved in the identification and implementation of QRM 877 

principles within the company; 878 

• The risk management procedure(s) for each area of application should be clearly defined. 879 

• Quality assurance principles should be applied to QRM-related documentation, e.g. 880 

review, approval, implementation and archiving. 881 
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QRM policies and procedures should be clear, and the workflow should be systematic and conducted 882 

in a logical order. 883 

• The procedure for risk management should be implemented. 884 

• Manufacturers should identify significant risks and consider all the relevant data from 885 

reliable sources. 886 

• The level of effort and resources used in risk assessment should be appropriate to the 887 

importance of the identified problem. 888 

• Critical issues should be addressed with appropriate urgency and formality. 889 

• There should be a logical selection of tools for risk assessment. 890 

• Risk acceptance criteria should be appropriate. 891 

• Risk assessments should not underrate the severity, nor overrate detection of 892 

occurrences resulting in underestimating patient risk. 893 

• The risk acceptance criteria should be appropriate for the specific situation in question. 894 

• Risk controls should be effective. 895 

• The company should have a review programme to measure the effectiveness of the 896 

measures taken. 897 

• Risk-based decision(s) should be science-based and concordant with the predefined 898 

acceptance criteria. 899 

 900 

All documentation related to the QRM activities should be completed within a reasonable period and 901 

should be readily available for review. Risk assessments performed should be reviewed when 902 

appropriate, and any additional control measures implemented when required. 903 

Personnel should be trained and assessed in the principles of QRM. Where appropriate, a cross-904 

functional team should be involved in the QRM-related processes. 905 

5.4 QRM applied to dossier review (assessment) 906 

The assessment processes of MRAs rely on QRM principles in the management of resources (time and 907 

assessors), as well as in the management of product-related risk factors. Efficient management of 908 

resources minimizes the risk that limited resources are not used to their best effect, and ultimately 909 

ensures that important products are made available in a timely manner. Key factors to be considered 910 

include the prioritization of dossiers, the screening process, identification of the specific risk factors 911 

inherent to a given dossier or dosage form, and allocation of resources to the various sections of a 912 
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dossier for a given product. In addition, product-related risk factors must be managed throughout the 913 

life-cycle of the product, for example, through effective communication between assessors and 914 

inspectors, and by establishing systems for dealing with the products after approval. 915 

The allocation of priority to dossiers should take into account the therapeutic needs of the regional 916 

population (e.g. disease occurrence, the need for paediatric formulations, combination products, or 917 

experience with innovative or emerging technology) and the availability of medicines on the market. 918 

Prioritization should be a dynamic process to enable it to accommodate emerging issues such as 919 

pandemics. Other considerations related to prioritization based on medical need may include fixed-920 

dose combinations versus single-ingredient or co-packaged products, extended release products 921 

versus products administered as two or three daily doses, second-line therapies versus first-line 922 

treatments, availability of flexible dosage forms such as dispersible tablets or variable dose products 923 

such as oral liquids. The screening process examines the completeness of each dossier. Screening 924 

ensures that only those dossiers that meet minimum standards for completeness can be accepted for 925 

the full assessment process. Inadequate screening procedures may result in the acceptance of lower-926 

quality dossiers for review, thus significantly increasing assessment time. The screening of dossiers is 927 

important because low-quality dossiers may be an indication of poorly defined and controlled 928 

manufacturing processes where high levels of product variability could be the result. This has the 929 

potential to lead to product availability risks in cases where the manufacturing controls are not fit for 930 

purpose.  931 

Identification of dossier-related and product-related risk factors allows for the allocation of 932 

appropriate resources to specific dossiers. Possible risk factors include: the experience and track 933 

record of the manufacturer, narrow therapeutic range products, sterile versus non-sterile APIs and 934 

products; 935 

API-related considerations such as use of semi-synthetic and fermentation-derived products, complex 936 

routes of synthesis, polymorphism, isomerism and potential presence of genotoxic impurities; and 937 

product-related considerations such as the use of novel excipients, the complexity of the formulation, 938 

single-ingredient versus fixed-dose combinations, and special delivery systems (e.g. modified release 939 

formulations, transdermal products, and inhalation products). Once risk factors have been identified, 940 

appropriate resources should be allocated to minimize risks. For example, assessors with expertise 941 

related to the identified product-related risks should be assigned to to the evaluation of the dossier, 942 

whenever possible. When resources allow, the assessors may be organized according to specialization, 943 

assigning assessors to specific product categories (e.g. generic products, sterile products, solid oral 944 
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dosage forms, or special delivery systems). This can facilitate the development of expertise in key 945 

areas and promote consistency in the review, as well as ensuring that products requiring specialized 946 

knowledge are identified and assessed by personnel with the appropriate expertise. Where a high 947 

level of risk is identified for a dossier, the more experienced assessors need at least to be available on 948 

a consultation basis. 949 

The risk level associated with a dossier may change during the course of assessment. For example, 950 

rejection of the bioequivalence study will result in additional time required to conduct and assess 951 

additional studies and associated additional quality information. In such a scenario the risk relates 952 

both to the use of additional resources and to an increased risk that the overall product quality may 953 

be inadequate. 954 

Allocation of resources to various aspects or sections of the dossier is an important QRM 955 

consideration, in order to ensure that the resources used are commensurate with the risk level. An 956 

understanding of the relative criticality of dossier sections or aspects is necessary for efficient use of 957 

resources. All aspects of the dossier are important to achieve overall quality, safety and efficacy; 958 

however some areas are inherently more critical from a risk perspective and warrant more attention 959 

in the assessment process. Examples include the clinical reviews, bioavailability reviews, API synthesis, 960 

specifications and stability studies, FPP manufacturing details, pharmaceutical development studies 961 

including biowaiver justification, process validation, specifications and stability studies. An example 962 

applicable to most simple solid oral products is that more time should be allocated to the review of 963 

manufacturing steps prior to packaging than to reviewing the packaging process. 964 

During the assessment process there should be a standard procedure for communicating to the 965 

inspectors those issues identified which may require consideration during inspection. After approval 966 

of a product, QRM principles should be applied to evaluate the impact of proposed variations or 967 

changes. Clear guidelines that outline possible post-approval changes and assign an associated risk 968 

level are an effective approach to achieve this objective. 969 

For further guidance consult the Good review practices: guidelines for national and regional regulatory 970 

authorities (13). 971 

6 Risk management tools 972 
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A variety of tools can be used for the purposes of QRM, either alone or in combination. It is important 973 

to note that no single tool or combination of tools is applicable to every situation in which a QRM 974 

procedure is used. It is important therefore, that the organization develops competency in using 975 

different risk management tools. Examples of tools are listed in regulatory guidance (4); neither list is 976 

exhaustive. The important criterion for acceptability is that the tool or tools are used effectively to 977 

support the key attributes of a good risk assessment. 978 

 979 

The Product Quality Research Institute (PQRI) Manufacturing Technology Committee (MTC) has 980 

produced a summary (6) of common risk management principles and best practices, several working 981 

tools to foster consistency in the use of ICH Q9 (2) in day-to-day risk management decision-making, 982 

and a series of examples of risk management applications currently in use by major pharmaceutical 983 

firms. They have also produced very helpful risk tool training modules for risk ranking and filtering, 984 

failure modes effects analysis (FMEA) (14–17), hazard operability analysis (HAZOP) (18) and HACCP 985 

(19). 986 

One aspect worth highlighting is the development of a risk matrix to facilitate categorization of risks 987 

identified during the risk assessment phase. In order to prioritize a risk, it is essential to agree upon its 988 

significance. The risk associated with any situation or event can be represented as the impact of that 989 

event multiplied by the probability of its occurrence; in other words: how likely is it to happen? and 990 

how severe would it be if it did happen? Impact and probability can each be classified, e.g. into 5 levels 991 

(1–5) or with a weighting towards the higher probability and impact ratings (e.g. 1, 3, 5, 7, 10, etc.), so 992 

that a grid or matrix can be constructed (Table 1). 993 

Table 1 994 

An example of a probability versus impact matrix 995 
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  996 

The shading in the table represents an example of how the risk values (sometimes called composite 997 

risk indices or risk index values) can be assigned a high, medium or low status. The definition for each 998 

status should be predetermined in the QRM process after consideration of the specific consequences 999 

for the process undergoing risk assessment. These consequences can be split according to the 1000 

probability and impact scores, as exemplified in Table 2. 1001 

Table 2 1002 

Example of a consequences table for probability and impact 1003 



 

Working document QAS/26.994 
  Page 39 

 

  1004 

This table is a very basic example and would need to be customized for the specific process in question 1005 

to enable a better and more practical definition of the consequence categories. It should be cautioned 1006 

that the value of a risk matrix relies very heavily upon input information and should only be used by 1007 

staff with a good understanding of the embedded judgements and, as such, the resolution of the low, 1008 

medium or high categorization. 1009 

As a summary of the common, well-recognized QRM tool options available for the purposes of these 1010 

guidelines, Table 3 has been based on the one from the Product Quality Research Institute 1011 

Manufacturing Technology Committee (PQRI-MTC) report (6). The list is not comprehensive, but it 1012 

does include some of the more frequently used approaches. 1013 

Table 3 1014 
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Examples of common risk management tools 1015 

 1016 

 1017 
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 1018 

 1019 



 

Working document QAS/26.994 
Page 42 
 

 1020 

6.1 Preliminary Hazard Analysis (PHA)  1021 

This section is based on the ICH Q9(R1) guideline on Quality risk management (2). 1022 

PHA is a tool of analysis based on applying prior experience or knowledge of a hazard failure to identify 1023 

future hazards, hazardous situations and events that might cause harm, as well as to estimate their 1024 

probability of occurrence for a given activity, facility, product or system.  1025 

The tool consists of:  1026 

• The identification of the possibilities that the risk event happens.  1027 

• The qualitative evaluation of the extent of possible injury or damage to health that could 1028 

result.  1029 

• A relative ranking of the hazard using a combination of severity and likelihood of 1030 

occurrence.  1031 

• Identify required hazard controls and follow-up actions.  1032 

All hazards and possible accidental events must be identified. It is important to consider all parts of 1033 

the system, operational modes, maintenance operations, safety systems, and so on. All findings shall 1034 

be recorded.  No hazards are too insignificant to be recorded.  1035 

The results of the PHA are usually reported by using a PHA worksheet (or, a computer program). 1036 

Example of (PHA worksheet) 1037 
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 1038 

 1039 

6.2 Supporting Statistical Tools 1040 

This section is based on the ICH Q9(R1) guideline on Quality risk management (2). 1041 

Statistical tools provide a systematic and data-driven approach to risk evaluation, enabling 1042 

organizations to identify potential risks, quantify their impact, and develop effective mitigation 1043 

strategies  to improve decision-making and enhance overall risk management. Statistical tools offer a 1044 

quantitative approach to risk evaluation, enabling organizations to analyze data, identify patterns, and 1045 

make informed decisions. They help organizations analyze historical data, identify patterns, and 1046 

estimate the likelihood of future events.   1047 

Several statistical tools are commonly used in risk assessment to analyze and summarize data . 1048 

• graphical tools like histograms, scatter plots, and box plots can be used to visualize and 1049 

represent risk data 1050 

• Regression analysis also allows organizations to assess the statistical significance of the 1051 

relationship between variables 1052 

• Time series analysis involves examining the historical patterns and relationships in the data 1053 

and using this information to develop forecasting models. 1054 

• Control charts.  1055 

• Pareto Charts. 1056 

• Design of Experiments (DOE) 1057 
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• Process Capability Analysis 1058 
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