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Causality assessment is crucial step involved during assessment of Adverse Drug
Reactions (ADRs). WHO-UMC causality assessment system and Naranjo algorithm are widely
used methods for analysis of ADRs. Study was carried out to evaluate agreement between WHO-
UMC causality assessment system and the Naranjo algorithm for causality assessment of ADRs
observed in medical ICU of a tertiary care teaching hospital. Causality assessment of all ADRs
was done by both WHO-UMC causality assessment system as well as the Naranjo algorithm and
classified accordingly. Total 59 ADRs were analyzed. According to WHO-UMC system causal
relationship between drug and ADR was certain in 16 ((27.12%), probable in 22 (37.29%),
possible in 17 (28.81%), unclassified in 01 (01.69%) and unclassifiable in 03 (05.09%). As per
Naranjo algorithm causality was definite in 10 (16.95%), probable in 26 (44.07%) and possible
in 23 (38.98%) cases. The agreement between two scales was highest for probable (84.2%)
category followed by possible (73.92%) and certain/definite (62.5%) category. on comparing
overall agreement between WHO-UMC causality assessment system and Naranjo algorithm
using weighted Kappa (?) test “Moderate” agreement was established (Kappa statistics with
95% confidence interval = 0.60 [0.441,0.758]). For Better evaluation it is recommended to use
both the criteria while assessment of causality of ADRs.
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Adverse Drug Reaction (ADR) can be
defined as a response to a drug which is noxious
and unintended, and which occurs at doses
normally used in man for prophylaxis, diagnosis, or
therapy of disease, or modification of physiological
function.! There are wide ranges of factors which
can influence ADR development like patient related
factors, social factors, drug related factors and
disease related factors.?> Detection and reporting
of ADR is very important in current scenario of

clinical practice and this can be fairly achieved
by Pharmacovigilance. Pharmacovigilance is the
science of the detection, assessment, understanding
and prevention of adverse drug effects or any
other possible drug related problem.* The crucial
step involved in Pharmacovigilance process after
detection is assessment, which can be achieved by
causality assessment.

Causality assessment of ADRs is a method
used for estimating the strength of relationship
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between drug exposure and occurrence of ADR.*
There are many methods and algorithms available
for causality assessment which includes the
Jones’ algorithm, the Naranjo algorithm, the
Yale algorithm, the Karch algorithm, the Begaud
algorithm, the ADRAC, WHO-UMC and a newer
quantitative approach algorithm.’ The basic concept
involved behind all these methods or algorithms is
to establish proper relationship between ADR and
drug. The causality assessment system proposed
by World Health Organization Collaborating
Centre for International Drug Monitoring, The
Uppsala Monitoring Centre (WHO-UMC) and
the Naranjo algorithm are most widely used and
accepted methods for causality assessment of
ADR due to their simplicity of analysis.® Both of
them have their own way of establishing causality
in distinct manner with their own advantages
and disadvantages. The WHO-UMC system
takes into account the clinical-pharmacological
aspects of case history, with a less prominent role
of previous knowledge and statistical chance.’
The Pharmacovigilance Programme of India
(PvPI) recommends WHO-UMC system while
many clinicians prefer Naranjo algorithm for its

simplicity.® There are evidence of studies®'®!!
plicity.

conducted to compare both these tools of causality
assessment, but there is no set gold standard for
causality assessment of ADR. So, this study was
designed to evaluate agreement between WHO-
UMC system and the Naranjo algorithm.

MATERIALS AND METHODS

The study was an analytical study
based on analysis of causality of ADR forms
which were filled during a Pharmacovigilance
study conducted in Medical ICU after obtaining
permission from Institutional Ethics Committee
(IEC). Total 59 CDSCO ADR reporting forms
complete with all the required information
were included in analysis. Causality assessment
was done by WHO-UMC causality assessment
system'? classifying ADR in to certain, probable,
possible, unlikely, unclassified and unclassifiable.
ADRs were also assessed according to Naranjo
algorithm" for causality, which categories ADR
in to definite, probable, possible and doubtful. As
the assessment of causality may get influenced by
rater’s characteristics, the same author who assess

Table 1. Category wise distribution of ADR using WHO-UMC causality
assessment system and Naranjo algorithm

WHO-UMC No. of Naranjo No. of
System ADRS (%) Algorithm ADRS (%)
Certain 16 (27.12) Definite 10 (16.95)
Probable 22 (37.29) Probable 26 (44.07)
Possible 17 (28.81) Possible 23 (38.98)
Unlikely 00 (00.00) Doubtful 00 (00.00)
Unclassified 01 (01.69)

Unclassifiable 03 (05.09)

Table 2. Distribution of disagreement between
WHO-UMC system and Naranjo algorithm

Total disagreements

16 (27.12%)

Cases where probability was lower by Naranjo algorithm 10
Certain (WHO-UMC) to Probable (Naranjo) 07
Probable (WHO-UMC) to Possible (Naranjo) 03
Cases where probability was higher by Naranjo algorithm 06
Probable (WHO-UMC) to Definite (Naranjo) 01
Possible (WHO-UMC) to Probable (Naranjo) 01
Unclassified (WHO-UMC) to Possible (Naranjo) 01

Unclassifiable (WHO-UMC) to Possible (Naranjo) 03
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for WHO-UMC causality of an ADR was subjected
to assess for Naranjo algorithm for that particular
ADR.
Statistical analysis

Statistical analysis was done using SPSS
24 software. The agreement between WHO-UMC
causality assessment system and Naranjo algorithm
was done by weighted Kappa (?) test. The Kappa
value ranges from -1 (perfect disagreement) to +1
(perfect agreement).

RESULTS

ADR forms were assessed using WHO-
UMC causality assessment system and Naranjo
algorithm. According to WHO-UMC system causal
relationship between drug and ADR was certain in
16 ((27.12%), probable in 22 (37.29%), possible
in 17 (28.81%), unclassified in 01 (01.69%) and
unclassifiable in 03 (05.09%). As per Naranjo
algorithm causality was definite in 10 (16.95%),
probable in 26 (44.07%) and possible in 23
(38.98%) cases. Under the category unlikely and
doubtful for WHO-UMC and Naranjo algorithm
respectively, no causality was found. (Table 1)

The agreement between two scales was
highest for probable (84.2%) category followed
by possible (73.92%) and certain/definite (62.5%)
category. Overall disagreement in causality
assessment was seen in 16 (27.12%) cases. (Table
2)

However, on comparing overall agreement
between WHO-UMC causality assessment
system and Naranjo algorithm using Kappa test
“Moderate” agreement was established. (Kappa
statistics with 95% confidence interval = 0.60
[0.441,0.758])

DISCUSSION

This study was carried out with an
aim of analyzing agreement between WHO-
UMC causality assessment system and Naranjo
algorithm. Total 59 CDSCO ADR forms were
evaluated. Routine causality assessment is part of
first step in case assessment and it categorizes it in
semi quantitative way.'*

The overall level of agreement between
WHO-UMC system and Naranjo algorithm found
in present study was moderate with 27.12% and

kappa value of 0.60. This is higher when compared
to studies done by Rehan et al. (31%; 7=0.214)'°,
Belheker et al. (4.9%; ?=0.145)° and Rana et al.
(33.33%; ?7=0.014)". Higher value of kappa in
spite of lower percentage agreement as compared
to other studies may be due to smaller sample size
of our study. However, it is lower as compared
to similar study done by Mittal (?=0.701)". The
observed difference may be due to limitation
of assessment scales arising out of subjectivity
while assessing the causality of ADR. However,
various studies'®!'”® have been observed indicating
disagreement or poor agreement between various
algorithms. Apart from this both the criteria has
its own limitations and issues like how much
mandatory rechallange is for certainty in WHO-
UMC and subjectivity in questions like question
no. 1 in Naranjo algorithm.”

Relation of ADR with the drug is very
important not only due to safety of patient but as
a vital issue for prescriber, which can guide future
treatment of patient. After considering above results
itis evident that due to high subjectivity, algorithm
alone cannot decide the outcome. It should be
combined with clinical knowledge and experience
for accurate analysis. It is also important to update
assessment criteria to minimize confounding
factors associated with causal imputation process."

In our study, in both WHO-UMC system
and Naranjo algorithm highest numbers of ADR
fall under probable category. These results are in
consonance with the study conducted by Rehan
et al.'®, which showed 70% ADR by WHO-UMC
system and 75% ADR by Naranjo algorithm were
under probable category. The most frequently
assigned causality category with Naranjo algorithm
and WHO-UMC criteria was possible (99.2% and
93.9%, respectively).” Using the algorithm, 16.4%,
83.1% and 0.5% were categorized as probable,
possible and unlikely respectively.'* Results of
these two studies are in contrast showing high
numbers of ADR falling under possible category.
Such variation in assessment may be attributed
either due to difference in the types of ADR
observed or due to subjective difference in case of
WHO-UMC system.

Major limitation of this study is that we
have used only two assessment criteria for ADR
analysis and agreement. Number of ADRs used
for analysis was also comparatively smaller, which
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could be a drawback of this study. Further studies
are warranted to establish agreement between
WHO-UMC causality assessment system and
Naranjo algorithm.

CONCLUSION

From the result and discussion we
conclude that moderate agreement exists between
WHO-UMC causality system and Naranjo
algorithm. For Better evaluation it is recommended
to use both the criteria while assessment of
causality of ADRs. However, we found WHO-
UMC causality assessment system to be a better
tool for causality assessment.
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