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ABSTRACT
Adverse Drug Reactions (ADRs) tools are very significant in the detection, assessment, and 
severity of ADRs. This review emphasizes the most frequently utilized causality assessment scales, 
for example, the WHO-Uppsala Monitoring Centre Causality Assessment System, the Naranjo 
algorithm for the ADR assessment, the Liverpool Causality Assessment Tool (LCAT), and the 
Roussel Uclaf Causality Assessment Method (RUCAM). Bayesian Adverse Reactions Diagnostic 
Instrument (BARDI). In this review we found that the most commonly preferred tool is Naranjo 
Algorithm and the most commonly used combination is the WHO-Uppsala Monitoring Centre 
causality assessment system and the Naranjo algorithm. Large numbers of causality appraisal 
strategies have their benefits and burdens. In any case, Due to variation and inconsistency, no 
single causality assessment measure has been accepted and utilised globally. No single scale, 
however, has been accepted as standardised and taken into consideration for widespread 
acceptability.

Keywords: Adverse Drug Reaction, Causality assessment tools, Naranjo algorithm, WHO-Uppsala 
Monitoring Centre causality assessment system.

INTRODUCTION

WHO defines an Adverse Drug Reaction (ADR) as “a toxic, 
unanticipated drug reaction that occurs at doses typically used in 
humans for disease prevention, diagnosis, therapy, or alteration 
of physiological function”. One of the primary causes of mortality 
and morbidity in hospitalized patients is unfavorable medication 
responses.1 Pharmacovigilance (PV) is a fundamental part of 
the science which is associated with the collection, detection, 
assessment, understanding, and avoidance of unfavorable 
impacts or a few other issues with drug use.2 The idea of drug 
safety/pharmacovigilance is raising different drug effects to 
people's attention. The development of Adverse Drug Reactions 
assessment tools to gather ADR reports and assess the safety of 
promoted drugs is vital to assist medical care experts with studying 
drugs and guaranteeing their well-being.3 The occurrence of ADR 
revealed by different studies across the world is 6-20%, while in 
India, it depends at 3%. Hospitalised patients account for about 
10–20% of ADRs, which lengthens hospital stays.4

Clinicians, academics, the pharmaceutical industry, and 
regulators all analyse the causality of ADRs in various contexts, 
including clinical trials. It's critical to establish a causal link 
between a medicine and a pharmaceutical response in order to 

stop future occurrences. Causality Assessment (CA) evaluates the 
likelihood that a particular therapy is to blame for a noted adverse 
event.5 The CA of Adverse Occurrences (AEs) can be done 
using a variety of methods, such as expert judgement, Bayesian 
procedures, algorithms, and scales. In any event, there isn't a 
single tool that is universally accepted or regarded as the gold 
standard.6 The Swedish method, the WHO Uppsala Monitoring 
Centre (UMC) scale, Naranjo's Algorithm (NA), the Kramer 
and Jones calculations, the Karch algorithm, and the Bégaud 
algorithm are all included in these. algorithm Warning Board 
rules, Bayesian Adverse Reaction Diagnostic Instrument, thus 
on.7,8 Naranjo’s calculation and WHO UMC scales are generally 
accepted and the most widely used methods and techniques for 
causality evaluation in clinical practice as they offer a simple 
methodology.5,9

Finding the cause of an occurrence and its connection to drug 
usage is crucial in 1981, the Naranjo ADR Probability Scale was 
created.10 An ADR's likelihood depends on its attributes, rate, 
the accuracy of the data, and the scale employed. Initially used 
to evaluate ADR, the WHO-UMC scale has subsequently been 
replaced by the Naranjo ADR Probability Scale. whose broad 
variety of questions gives the impression that it is more authentic 
and predictable. A review of medical records is necessary, and 
a clinical history should be obtained whenever practical. It 
is recommended to perform allergen skin testing to look for 
anaphylactic symptoms and quick reactions.11

Casual causality evaluation of ADRs is in regular practice by 
clinical benefits specialists to close choice decisions as to the 
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treatment of the executives. Calculations ought to give a more 
genuine decision on causality rather than a theoretical explanation 
in perceiving unfavorable occasions during treatment. The 
four fundamental principles essential to the objective causal 
assessment consolidate 1) transient qualification, 2) DE challenge 
and result, 3) rechallenge and result, and 4) confounding factors.2

The lack of information regarding the safety and effectiveness of 
recently produced drugs and vaccines highlights the necessity of 
post-marketing surveillance.12 Pharmacovigilance plays a main 
role that is crucial in ensuring patient safety and the proper 
administration of medications, which is the process of ongoing 
safety monitoring. The primary approach for discovering 
previously unrecognized, unusual, or unexpected ADRs and for 
routinely evaluating the risk-benefit ratio of some medications 
is the spontaneous reporting system.13 With spontaneous 
reporting systems, Clinical Pharmacists, manufacturers, and 
patients voluntarily report suspected ADRs. The effectiveness of 
post-marketing surveillance depends on Health care professionals 
and patients reporting ADRs.12

Predictable and unpredictable  are the two main categories 
of  ADRs. Depending on the harm they do to the patient, 
adverse medication reactions can range from moderate to 
severe.14   Adverse drug reactions are the fifth-leading cause 
of death globally; they are also liable  for hospitalizations. 
ADR has clear risk factors that can be divided into four 
categories: patient-related, drug-related, disease-related, and 
social-related.15 The majority of ADRs result from prescription 
errors, drug interactions, polypharmacy, patient compliance, and 
occasionally from the use of fake or substandard medications. 
Undesirable responses that happen because of conscious extreme 
or unplanned dose and maladministration can be considered an 
adverse event.16

ADR monitoring is essential in the hospital context because 
it aids in understanding the nature and types of ADRs and 
identifies patients who are at a greater risk of getting ADRs. 
ADR monitoring is used less frequently in emerging nations.   
For instance, while industrialized nations have an average ADR 
monitoring rate of 5%, India only has a 1% rate.15 To achieve 
the pharmacovigilance goals, healthcare professionals must be 
engaged. Healthcare professionals may not report ADRs because 
of guilt, a lack of awareness, motivation, ignorance, a lack of 
training, or time.17

Causality assessment tools are significant for assessing the 
connection between a medication and an unfavorable occasion. 
These scales and algorithms can assist healthcare professionals 
in coming to informed conclusions about drug safety and 
can also aid in regulatory decision-making. There are a few 
causality assessment tools available, going from basic algorithms 
to additional complicated frameworks consolidating various 
standards. The decision of the tool depends upon the particular 
circumstance and the accessible information. In any case, it 
is critical to remember that causality assessment isn't always 
straightforward, and different variables can add to unfavorable 
occasions. Hence, the consequences of a causality assessment 
should be interpreted with regard to the individual patient and 
the available proof.

MATERIALS AND METHODS

Using keywords, such as “causality assessment scales,” “causality 
evaluation”, “methods for causality assessment”, “tools for causality 
assessment”, and “algorithm for causality” this relevant review 
finds out by the search engines Google, and Google Scholar, 
PubMed, Science Direct, and other literature published from 
2019 to March 2023. These studies were conducted by Clinical 
Pharmacists with the help of other healthcare providers to assess 
the ADRs in hospitalized patients.

Author name Methodology Number of 
patients

Causality assessment Result

Behailu Terefe 
Tesfaye18

A prospective 
observational study.

240 patients Modified Naranjo 
Causality Scale 
(MONARCHS).
The seriousness of 
the ADRs was sorted 
in view based on the 
modified Hartwig 
Severity Assessment 
Scale.

In complete, 64 ADRs were recorded. 
According to the Naranjo scale for looking over 
ADR causation, 15.5% of ADRs were definite, 
68.9% were probable, and 15.5% were possible. 
As indicated by the altered Hartwig ADR 
severity assessment scale, 43.7% of ADRs were 
mild, 54.7% ADEs were moderate, and 1.6% 
ADEs were severe.
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Author name Methodology Number of 
patients

Causality assessment Result

Syed Arman 
Rabbani19

A prospective 
observational study.

150 grown-up 
CKD patients.

ADRs were evaluated 
utilizing Naranjo and 
WHO likelihood scales.

35 ADRs evidently were found in 25 CKD 
patients. Majority of obtained ADRs were 
possible (60 % by the Naranjo scale; 48.5 % of 
ADRs according to the WHO scale) followed 
by moderate severity (57 %), predictable (66 
%), and not preventable (66 %) type. For the 
management of ADRs, the associated drug was 
removed in the greater part of the cases (77.1 
%). Specific treatment was given to close to half 
of the patients (48 %) who experienced ADRs 
during the study period.

Fuad Adem20 An emergency 
hospital-based 
prospective 
observational study.

141 
participants.

Naranjo ADR 
Probability Scale.

Naranjo ADR Probability Scale Six of the 14 
ADRs found were using the Naranjo ADR 
assessment measure, scoring a 4 on the 
scale (possible ADR). Enalapril (five cases), 
metformin (four cases), hydrochlorothiazide 
(three cases), digoxin (one case), and nifedipine 
were the medications connected to ADR 
during the perioperative admission (one case).

Parminder 
Nain16

A prospective and 
observational study.

250 patients. ADR is recognized 
by the Naranjo size of 
causality.
Severity categorized by 
the Modified Hartwig 
Scale.

Completely out of 52 ADRs were seen, with the 
overall prescription probable (61.53%), possible 
(34.61%), definite (1.92%), and unlikely 
(1.92%). 34.61% of the reactions fell into 
the Level 3 classification. Of all reactions, 17 
(32.69%) were Level 4A responses. There was 
an amount of eight (15.38%), six (11.55%), one 
(1.92%), and one (1.92%) reaction from various 
levels, which compared to the Level 2, Level 4B, 
and Level 5 grades, separately.

Samuel 
Berihun 
Dagnew21

A multicentre 
prospective 
observational study.

389 patients Naranjo Algorithm of 
adverse drug reaction 
probability scale.

There were 96 ADRs on the whole (82 were 
actual and 14 were possible ADRs). Based on 
the Naranjo assessment scale, 41 (half) patients 
had probable and 33 (40%) followed by 7 (9%), 
and 1 (1%) had possible, definite, and doubtful 
ADR.

K. C. Bharath 
Raj15

It is a prospective 
observational study 
conducted over six 
months.

385 patients Causality assessment 
using the WHO 
probability scale and 
Naranjo’s Scale.
The severity level is 
assessed using Hartwig’s 
Severity Assessment 
Scale.

Record of 34 ADRs found in 385 patients, 
The Naranjo's causality scale shows that a 
large portion of the ADRs was probable 22 
(64.7%), considering that 8 (23.5%) reactions 
were possible and 4 (11.80%) reactions were 
definite. According to the WHO's causality 
evaluation, most of the reactions—15 
(44.1%)—were probable, while 10 (29.4%) 
were certain, 8 (23.5%) were possible, and 
1 (2.9%) were restrictive. Hartwig severity 
scale was used to review the severity of the 
thought ADRs, and it was seen that 15 (44.1%) 
reactions were mild, while 19 (55.9%) reactions 
were moderate.
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Author name Methodology Number of 
patients

Causality assessment Result

Parihar Ashish 
Singh22

It was a prospective, 
observational study.

286 selected 
patients.

Causality assessment 
is done by a Naranjo 
Probability Assessment 
Scale.
The severity of ADR 
has been assessed by 
Hartwig’s Severity 
Assessment Scale.

27 patients were related to ADR the most 
notable ADRs were hand tremors and 
hypothyroidism. On causality assessment, 
44.4% of cases were probable and possible. 
Generally speaking, the reality of ADR was 
laid out at Level III at 74.7% and Level II at 
25.9%. The rate of affirmation of pharmacist 
intervention by a therapist is 74.7%. The critical 
justification for ADR was drug/dose assurance 
(74.07%).

Mounika 
Nirumalla23

A prospective 
unconstrained study.

A study was 
done on 65 
patients in all 
branches for 
a period of 6 
months

Naranjo Algorithm of 
ADR probability scale.
The severity of ADR 
has been assessed by 
Hartwig’s Severity 
Assessment Scale

38 of the patients who experienced ADRs. 
Causality evaluation of ADR' given Naranjo 
scale Seriousness probable 45 (69.23) possible 
20(30.76) trailed by Doubtful, Definite. 
Considering the WHO-UMC Scale Earnestness 
Certain 03 (4.6) probable 19 (29.23) possible 
43 (66.15). In the modified Hartwig and Siegel 
scale severity is mild 14 (21.5) Moderate 48 
(73.8) Extreme 03 (4.61).

Siraj 
Sundaran24

This prospective 
companion studies.

51 ADRs 
were detected 
among 49 
patients.

Causality assessment 
done by Naranjo’s 
Algorithm scale, 
severity using the 
Modified Hartwig and 
Siegel scale.

51 ADRs were recognized among 49 patients. 
According to the causality assessment, most 
of the ADRs were probable (n = 26, 51.0%), 
and type A (expanded/pharmacological) 
reactions (n = 39, 76%) were the most broadly 
recognized kind of ADR found. The majority 
of ADRs (n = 35, 68.6%) were moderate 
to serious; of these, 37.3% were deemed 
possibly preventable. A further treatment/
cure was given to oversee ADRs, and 29.4% 
of the medications that were considered 
were stopped, followed by another 29.4% of 
prescriptions.

Sathvik 
Belagodu 
Sridhar25

A prospective study 
conducted in the 
nephrology unit

378 patients World Health 
Organization (WHO) 
probability scale, 
Naranjo’s algorithm, 
Karch then Lasagna’s 
scale.

The causality of thought ADRs was viewed 
as probable, possible, and unassessable for 
27 (60%), 17 (37.7%), and one ADRs (2.2%), 
separately, when assessed by the World Health 
Organization (WHO) probability scale.
As indicated by Naranjo's calculation, 26 ADRs 
(57.7%) were delegated as possible followed 
by 19 ADRs as probable (42.2%). In actuality, 
when Karch and Lasagna's scale was applied to 
determine the causality of the ADRs, the idea 
of ADRs for most of the ADRs was possible 
(n = 33, 73.3%) followed by probable (n = 
12, 26.6%) Around 26 ADRs (57.7%) and 19 
ADRs (42.2%) were viewed as predictable and 
unpredictable in nature, separately. Around 30 
ADRs (66.6%) were certainly preventable and 
13 ADRs (28.8%) were most likely preventable. 
Of 45 ADRs, 18 (40%) and 19 (42.2%) ADRs 
were viewed as mild and moderate in severity, 
separately.
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We utilized a sum of 13 articles, in the review led by a clinical 
pharmacist it was found that the most regularly utilized ADR 
evaluation scale is the Naranjo Calculation10 followed by a blend 
of scale WHO-UMC and Naranjo calculation3 so here we know 
that the greater part of them favoured Naranjo calculation since 
it is simple and helpful to utilize yet as of recently, not a solitary 
causality evaluation scale has been acknowledged and adopted 
universally due to variability and inconsistency. No single scale, in 
any case, has been acknowledged as standardized and taken into 
consideration for widespread acceptance. The Naranjo likelihood 
scale and the WHO causality assessment scale are frequently 
utilized and suggested in many settings. Among the saw ADRs 
the thought drugs were halted, then, at that point, another 
prescription was eliminated, and an additional treatment/fix was 
given to oversee ADRs. causality evaluation in such cases adds to 
i) early recognition of ADRs and minimization of extra disarray 
ii) optimized treatment; iii) new strategical management to keep 
away from repeat iv) Cost minimization by reducing delayed 
hospitalization.

Pharmacovigilance is handled by the Clinical Pharmacy practice 
department in the majority of hospitals in India. The clinical 
pharmacist or pharmacologist, clinician other medical services 
experts is consistently available to answer questions connected 
with ADR in significant hospitals.11 The following flow chart 
explains how healthcare providers work or contribute to the field 
of ADR. In each and every process they will assess and anticipate 
patient safety, and check the severity of adverse effects by using 
suitable causality assessment tools.

Causality assessment

Causality evaluation of Adverse Drug Reactions (ADRs) includes 
deciding the probability of a causal connection between a 
medication and an unfavorable drug effect. In an early study, it 
was seen that there are 34 exceptional procedures for the causality 
assessment of ADRs.29 ADRs are accidental and unsafe impacts 
that happen when a patient is taking medication, these scales and 
algorithms are used to assess the ADRs, and drug safety:

• The Wilholm et al. Method 1984.

• Dangaumou’s french method.

• Kramer et al. 1974 method.

• Lagier et al. method / Balanced assessment method (Lagier 
et al. 1983).

• STP: Summary time plot/Castle et al method (Castle et al. 
1984).

• Cibageigy method (Venulet et al.1980).

• Loupi et al. 1986 method.

• M and V Scale: The Maria and Victorino scale.

• Australian method.

• The WHO-UMC: WHO-Uppsala Monitoring Centre 
causality assessment system.

• Drug Interaction Probability Scale (DIPS).

• Bayesian Adverse Reactions Diagnostic Instrument 
(BARDI).

• MacBARDI spreadsheet.

Author name Methodology Number of 
patients

Causality assessment Result

Pulimi Divya 
Priyanka26

The Prospective, 
observational study.

600 patients Naranjo’s Scale 
algorithm.

A complete number of 374 ADRs were 
accounted for in 600 patients. As indicated 
by Naranjo's calculation Probable are:193, 
followed by possible:84, definite:80, doubtful:16
The larger part of the ADRs [95 (74.80%)] was 
managed by withdrawing the suspected drug.

JERIN 
JAMES27

A prospective 
spontaneous 
reporting study.

230 patients Naranjo scale. Throughout the course of the investigation, 
80 ADRs in total were recorded. 15% of the 
responses were reported using Naranjo Scale, 
while 85% of the responses were probable. 
According to the modified Hartwig's criteria, 
the vast majority of the reactions (75%) were 
mild.

Tadele 
Mekuriya 
Yadesa28

A prospective 
cohort study.

124 
participants

Naranjo ADR causality 
scale.

90 ADRs during the current hospital stay. 
ADRs were classified as probable 68 (75.6%), 
possible 19 (21.1%), and definite 3 (3.3%) 
ADRs using the Naranjo ADR causality scale.
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• Causality assessment of vaccine-related adverse events.

• Karch and lasagna scale.

• Begaud algorithm.

• Hallas scale.

• PRISCUS list.

• RUCAM scale.

• CIOMS scale.

• Liverpool ADR scale.

• VAS: Visual Analogue Scale (Miremont et al. 1994).

• Blanc et al.

• Emanueli and sacchetti.

• Stephen’s algorithm.

Most commonly using ADR tools
There are a few commonly used scales that have been created for 
causality assessment, including the Naranjo algorithm, the World 
Health Organization-Uppsala Monitoring Centre (WHO-UMC) 
system, the Liverpool Causality Assessment Tool (LCAT), and the 
Roussel Uclaf Causality Assessment Method (RUCAM). Bayesian 
Adverse Reactions Diagnostic Instrument (BARDI).

1. Naranjo algorithm: The Naranjo algorithm, also called the 
Naranjo Scale, was created in 1991 by Naranjo et al. at the College 
of Toronto. This scale was developed to help standardise the 
assessment of cause for all ADRs. Additionally, rather than being 
used in standard clinical practise, the scale was designed for use 

in controlled trials and registration studies of novel medications. 
In any case, it is widely used and simple to apply.9 Naranjo Scale 
(NS), one of the CA scales, is frequently used since it is simple to 
use. ADR monitoring technology was initially developed to be 
used in clinical trials and registration trials of new drugs.6 This 
10-item questionnaire gives scores to many aspects, including the 
timing of drug exposure and the commencement of the ADR, the 
existence of external causes, and prior reports of the same reaction 
to the same drug. The final score represents the likelihood of a 
causal connection between the drug and the ADR after the scores 
have been added together.30 The reply to each address gets a score. 
The all-out score goes from 4 to 13. A score of at least 9 shows a 
clear ADR, a score of 5 to 8 probable ADR, a score of 1 to 4 shows 
a possible ADR, and a doubt of 0 or less. After that assess whether 
the patient outcome recovered or not recovered.31,32

Limitation: The Naranjo Scale misses out on key information 
needed to evaluate the causality of potential medication 
interactions.22,23

2. WHO-UMC system: The WHO causality evaluation scale 
is a significantly involved scale for the evaluation of the causal 
relationship of case reports and has been created during the 
Global Medication Checking Program in conversation with 
national centers. The WHO-UMC method divides ADRs into 
four groups depending on the timing, nature, and recurrence 
of the reaction as well as the drug's recognized pharmacological 
characteristics. Certain, Probable/Likely, Possible, and Unlikely 
are the classifications.23,33

This scale has been classified into 6 groups considering the 
essential rules of 4 necessities in every classification. These 4 

ADR monitoring and management procedure
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standards integrate a) transient relationship b) validity and 
nonappearance of different variables c) lab revelations and d) 
de-challenge and once again challenge. Unclassified is pertinent 
when additional information is vital to evaluate the relationship.2

Limitations: high reliance on individual expertise and judgment 
for evaluation, delicate and unfortunate reproducibility in the 
WHOUMC system, and also individual classes are not strongly 
described.7

3. LCAT: The Liverpool ADR causality assessment instrument 
was made by Gallagher et al. in view of the norms spread out 
by Sir Branford Slope. They exhibited similar results with a 
couple of variable debates with the Naranjo scale and high 
inter-rater reliability (IRR). This scale has a stream chart game 
plan instead of a scoring framework, which makes assessing more 
straightforward and faster.34 This 9-item questionnaire evaluates 
the presence of alternate causes, the outcomes of diagnostic 
testing, and the temporal link between drug exposure and the 
onset of the ADR. The final score represents the probability that 
the drug and the ADR are causally related.35,36

Limitation: The tool's validation was conducted internally rather 
than independently. This scale requires additional validation and 
expert assurance of outcomes.37

4. Bayesian Adverse Reactions Diagnostic Instrument 
(BARDI): The BARDI approach was created to overcome the 
constraints of variability using expert judgment and algorithms. 
This procedure surveys back opportunities for thoroughly 
considered drugs and other substitute elements. The back odd 
component comprises around six subsets of examination; the 
primary subset (prior possibilities) oversees epidemiological data, 
and clinical preliminary information and This technique assesses 
back chances for thought drugs over other alternate factors. The 
posterior odd element consists of about six subsets of appraisal; 
the first subset (earlier chances) manages epidemiological 
information, clinical trial data, and population pharmacokinetics, 
while the other five subsets (likelihood proportions) manage 
explicit case report data.38

Limitation: While being run by professionals, results can show 
multiple causal relationships between drugs and events.2

5. RUCAM: To assess the causative link between medications 
and liver injury, the Roussel Uclaf Causality Assessment Method 
(RUCAM) is frequently utilized. It can be used to evaluate 
hepatotoxic medications that are being developed in clinical 
trial settings in an objective manner. This 10-item survey 
evaluates parameters such as the timing of drug exposure and the 
commencement of the ADR, the existence of additional causes, 
and the outcomes of laboratory testing. The final score assigns a 
category of causation ranging from "definite" to "unlikely," as well 
as the likelihood of a causal connection between the drug and the 
ADR.39,40

Limitation: The scoring framework doesn't consolidate variables 
old enough, liquor reliance, and different elements that affect 
the consequences of the causal relationship of medications with 
hepatic injury. When dealing with the unpredictability of results 
and removing additional causes of liver injury, the scale may 
occasionally need to be fabricated.2

Severity Assessment Scale

1. Hartwig's Severity Evaluation Scale: A tool used to evaluate 
the severity of Adverse Drug Reactions (ADRs) in patients is 
Hartwig's Severity Evaluation Scale. Based on the clinical effects 
of the ADR rather than the cause or type of ADR, it has six levels 
of severity that range from moderate to lethal. It is frequently 
employed in clinical practice and research to compare the severity 
of various ADRs or to track the severity of ADRs over time.41,42

These scales and algorithms can be helpful in determining the 
causality and severity of ADRs, but they should be used in 
conjunction with clinical judgment and other available evidence. 
A comprehensive examination of the data is necessary because no 
scale or method can provide a conclusive solution to causality.43

CONCLUSION

The reason ADRs use a range of tools and procedures, including 
the WHO-UMC system and the Naranjo Algorithm, each of 
which has advantages and disadvantages. Because of variation 
and irregularity in the reliability and validity, as of late, not a 
single causality evaluation scale has been approved and adopted 
generally. The WHO-UMC scale is recommended by the PvPI, 
however many primary care physicians choose the straightforward 
Naranjo calculation. In examining ADRs, terrible reproducibility 
and varying degrees of arrangement have been observed among 
distinct CATs. A globally accepted objective causality assessment 
scale must be created since causality evaluation is a crucial 
component of the pharmacovigilance cycle. Future examinations 
can be arranged where interrater fluctuation can be surveyed 
utilizing similar scales. Further studies are anticipated to develop 
the gold standard method strategy for the causality assessment 
of ADRs.
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