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Abstract
Background: Nonstandard product information leaflets (Pis) may lead to medication errors. We assessed the completeness, and 
compatibility of, essential information against reference sources in selected Pis of medicines used in Sri Lanka. Methods: Hundred 
Pis each were used to assess completeness and compatibility of information, respectively. Availability of essential information was 
checked against drug regulations of the country. Clinical facts were matched against the British National Formulary and/or 
Australian Medicines Handbook for compatibility. Pis were categorized as “compatible” if all facts stated under each clinical 
information type were mentioned in at least one of the references; “partially compatible" if only some facts mentioned under each 
clinical information type were available in at least one of the references; and “totally incompatible" if none of the facts stated in 
each clinical information type were mentioned in both references. Results: Of the 100 Pis, 28% did not include at least one of the 
essential information required by the regulations. Pharmacokinetic data, duration of treatment, overdose, and special dosage 
information were frequently missing. Nine types of clinical information in Pis matched with reference sources resulted in 900 
cross-matches. Among the cross-matches, 80 (8.9%) partial compatibilities and 8 (0.9%) total incompatibilities were encountered. 
Nearly half (48%) of the Pis had at least one incompatibility. Conclusion: Some Pis lacked important medicines information and were 
incompatible with known references. Pis need to be carefully prepared by medicine manufacturers and meticulously reviewed by 
regulatory authorities for accuracy and completeness.
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focused on the patient. Many published studies have looked 
at the completeness, readability, and accuracy of medicine 
information from the patient’s perspective as patients may 
be harmed if they are unable to read or misunderstand infor­
mation.2 Surprisingly, there are not many studies that have 
focused on the completeness and accuracy of medicine 
information provided by medicine manufacturers to health 
care professionals.

Background
The product information leaflet (PI), also known as package 

\ insert, is a document that contains information about a partic- 
ular medicine and is developed and included within the 
medicine pack by the manufacturer. It is meant to provide 
technical information to health care professionals who are 
involved in prescribing, dispensing, or administering medi­
cines. Therefore, information included in the insert needs to 
be comprehensive and complete, accurate, and up-to-date. 
Regulatory authorities of most countries consider it manda­
tory to evaluate the quality of the PI before registering the 
medicine in the respective country.

Written sources of medicines information for patients 
include medicine labels, auxiliary labels, and patient infor- 

leaflets. The PI aimed at health care professionals is
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mation
different from the patient information leaflet that is meant 
for patients. The types of information included, depth of 
details, language, presentation of information, and aims of 
the two differ significantly. However, it has been reported 
that patients even use the PI for their information needs 
whenever accessible.1 Perhaps this may be the reason why 
most studies related to quality of medicine information have
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Health catef ptoie.NMvMuls frequently refer the product infer- interaction!s), average dose, dosage regimen, duration oftreat- 
doln ’1 " ° -ctncNo mtormation on pharmacokinetics, ment, and dosing interval - in 100 Pis were matched with the
,virl' \\ > 'l vIV data, and storage requirements of med- reference sources British National Formulary (BNF-70)5 and
jfUil ,,, ^ / l,K "dx ^nt ot numerous 1>P0S ot dosage forms and Australian Medicines I landbook (AMH-11 )6 to assess the level 
check v f -' >m. - ^ S ”donnation on medicines needs to be of compatibility, resulting in 900 cross matches. Pis were cate-
nn .... ...... . l.-T, ,? . ° n ,0* v-ommo,d> used ones. Miscom- gorized using an in-house classification system as compatible \ f
Mon ii is 1 V ' | ,ntonnjdon to the health care proles- all facts stated under each clinical information type 
Inadequate >r' in ^ T ^ ^ °ducators ot patients, tinned in at least one of the reference sources; partially 
,eaZtZ n !Kf0rmau,0n J™*™' inlbrmatio" P^tible if on,y ^ts mentioned under each clinical
when assessing innr!imi" ^ pr0M:nl’m^ pharmacists information type were mentioned in at least one of the refer- 
and cr : f d,SPOnS,ng '“'“"y incompatible if none of the facts stated
medicines. Besides. Pis are oroduc ’d'h^rh^ ^ J m,nibtenng under each clinical information type were mentioned in both 
there should be in assurance that inform f ^ U<“tUrcr’ and references sources; and not applicable if the particular clinical 
evidence based \i»h\.. m ti ,nl mution is unbiased and information was not present in the PI. The researcher checked

nies. there is no guarantee that the approved m- f"bt’ and cross-c,iecked with the AMH when mismatches were
medicine packs that are available for sale The dearthor^ k served- A1* cross matches by the researcher were endorsed!-~ftsz nrssrsr*"-■ ■lor health care professionals is an important limitation we 
observed in the current scientific literature.

The current study was aimed at addressing such limitations 
and exploring the hypothesis that Pis of medicine packs avail- Results 
anle in the market may lack in quality even after initial regu- .
latorv scrutiny. We looked at two important aspects of qualitv, A sai^p e oi 100 PIs each were assessed separately for availabil-
the availability of vital medicine information in Pis of medicine lty °f essential mformation and compatibility of such informa- 
packs available in the market and the compatibility of such tl0n W,th common reference sources. There 
information with common reference sources. among lhe two samP,es of Pis selected from the

were men-
com-

O
not contain any studies with human or 

animal subjects performed by any of the authors.

was a 75% overlap 
common pool.

Availability of Essential Information
Methods The sample of Pis (N=100) used to assess the availability of 
An observational, descriptive, cross sectional audit was con- essentiaI medicine information included medicines from all 
ducted using Pis found inside medicine packages. The Pis were cJasses °f the Anatomical Therapeutic Chemical (ATC) Clas- 
obtained Irom a selected state hospital, state-owned community siPlcation (Table 1), and comprised 61 enteral, 32 parenteral, 4 
pharmacy, and a private community pharmacy, with the assis- top,ca1, and 3 olher (common Pis for medicines available as 
tance oi pharmacists working in study settings mentioned. A ond and *njeclable forms) dosage forms.
pool of 125 Pis was selected. Samples of 100 Pis each were We ^ound tbat 2g% °f the Pis did not include at least one of ^ 
picked Irom the pool by a simple random sampling method for llle essfndal information specified by the Sri Lankan CDDA 
the assessment of accuracy and availability of essential modi- refiulalions (Tab,e 2)- Pharmacokinetic data, duration oftreat- 
cines information. Statistical calculations with a 10% margin of men1, overdose, and dosage information in special situations 
error and 95% confidence level revealed that a sample size of were lypos information that were frequently missing in Pis.
97 Pis was adequate for each study. 0l,icr important information not included in the CDDA regu-

The availability of essential information in Pis was lations were a,so Peking in Pis. Only 30% indicated the route 
checked against a reference checklist in 100 Pis, selected as °f administration, 24% specified what to do when an adverse 
specified above. The checklist was developed by a senior reaction occurred, 32%. specified the maximum dose of the 
pharmacologist and a senior pharmacist mainly based on the mL*dicinc, and 50%. provided definite information on precau- 
regulatory requirements of Sri Lanka (Regulations of the tions in PrcSnancy and lactation. Of the Pis assessed, 93% 
Cosmetic Devices and Drugs Act. No. 27 of 1980, 1984: failed 10 indicate the sources/references of the information pro- 
CDDA) ; Guidance for Useful Consumer Medication v*ded, 87% did not specify additional sources of information. 
Information” of the FDA, USA; and “DISCERN” developed and 79% did not indicale the date of publication.
by the British National Library4 and the University of Oxford r r-.. . ( , „
in 1997. The researcher checked the availability of informa- of Clinical Information With Reference

Pis against the checklist developed. Sources
Nine types ol clinical information—namely, indication(s), The sample of Pis (N = 100) used to assess comoatibililv of 

contra.nd.cation(s), precaution(s), adverse effect(s), drug clinical information against reference sources were retted to

tion in
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Table I. Anatomical Therapeutic Chemical (ATC) Classification of 
Medicines Related to Product Information Leaflets (Pis) / Package 
Inserts Included n the Study.

from India. Among *>00 cross matches, SO (8.9%) partial com­
patibilities and S (0.9%) total incompatibilities were encoun­
tered (Table 3). Frequencies of incompatibilities related to each 
type of clinical information are shown in Table 3. Forty-eight 
percent of Pis had at least one incompatibility. The highest 
number of incompatibilities was 4 per PI. Most incompatibil­
ities were related to drug interactions. Some examples of items 
in Pis that mismatched with reference sources are shown 
in Table 4.

Frequency of Pis Studied 
Regarding

Compatibility Availability 
With

References Information
of

ATC Classification

Cardiovascular system 
Alimentary tract and metabolism 
Nervous system 
Ami-infectives for systemic use 
Respiratory system 
Systemic hormonal preparations

excluding sex hormones and insulins 
Blood and blood forming organs 
Genito-unnary system and sex 

hormones 
Dermatological
Anti-parasitic products, insecticides, and 

repellents 
Sensory organs
Antineoplastic and immune-modulating 

agents
Musculoskeletal system
Various
Total

20 14
17 16

Discussion12 14
1515 A preliminary audit using 100 Pis indicated that some impor­

tant information was missing. Pharmacokinetic data, duration 
of treatment, overdose, and dosage information in special 
situations of medicines, which comprise essential information 
needed for therapeutic decision making were frequently miss­
ing in Pis. Some supplementary information important to 
determine the validity of information in Pis, such as refer­
ences and date of publication, were also missing in most. 
There were instances where information stated in Pis did not 
completely match with references sources. Such incompat­
ibilities were numerous.

Missing clinical information in Pis could impact in differ­
ent ways. Information related to pharmacokinetics and phar­
macodynamics, drug interactions, precautions, and average 
duration of treatment are important to make correct treatment 
decisions and to assess appropriateness of medicines used. 

2. Some Essential Information Missing in Product Information Primary and secondary sources of information used for the
preparation of Pis and the date of last update are important to 

the validity and reliability of information provided.

98
74

64
44

33
22

II
II

77
I2

100100

Table
Leaflets (Pis) / Package Inserts.

assess
Unavailability of such information for health care profession­
als could lead to medication errors or even adverse drug reac­
tions. Unavailability of the average duration of medicine use 
could lead to misuse of some medicines. Absence of informa-

Frequency of Pis With 
Missing Information 

(N = 900)*Type of Essential Information *

IIndications
Relevant pharmacokinetic data 

a Mechanism of action/pharmacological action 
Dose interval 
Warnings/ precautions 
Drug interactions 
Contraindications 
Adverse effects
Average duration of treatment 
Average dose and dose range 
Dosage in special situations (eg. pregnancy, 

breastfeeding)
References sources of information provided 
Details of additional sources of support 
Date of publication

31 tion related to special groups of patients, such as pregnant 
breast-feeding mothers, children, and the elderly.27 women or

could lead to unsafe or off-label use of medicines and inaccu­
rate dosage regimens. Even the maximum daily dose is impor- 

togethcr with the average dose and dosing interval to

7
35
20

4 tant
avoid overdosing of medicines. It must be borne in mind that 
various brands of a particular medicine may be dissimilar to 
its originator, clinically and pharmaceutically. Hence, clinical 
information about known medicines should not be assumed 
and applied in general by health care professionals. It is 
important that each medicine pack contains a PI with com­
prehensive information about the respective medicine and not 
expect health care professionals to make assumptions.

The nature of incompatibilities between Pis and reference 
varied. We encountered possible typing errors such as

2
61

5
40

93
87
79

•According to the reference list developed using Regulations of the Cosmetics, 
Devices and Drugs Act No 27 of 1981. •'Guidance for Useful Consumer 
Medication Information" of the FDA. USA; and "DISCERN." developed by the 
British National Library and the University of Oxford in 1997.

sources
“hypertensive” instead of “hypersensitivitywhich is a serious 
miss by the manufacturers that could lead to patient harm. 

14 medicine classes of the ATC Classification (Table 1) and There was also information conflicting with reference sources 
included 77 enteral, 20 parenteral, and 10 topical dosage forms, such as mismatching doses, mismatching duration ot treatment. 
The Pis originated from 18 different countries and 49% were mismatching of precautions and contraindications. It was

]
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Table 3. Compaub i.ry of C r eal Information «n Product Information Leaflets (Pis) / Package Inserts Against Reference Sources.

Frequency of Cross Matches in Pis in Comparison to BNF and AMH (N 900)* 

Compatible

Type of C. r eal Information

Partially Compatible Totally Incompatible Not Applicable
Indications 
Conti abdications 
Precautions 
Adverse effects 
Drug interactions 
Average dose

Dose regimen for adults and children 
Dosing interval
Average duration of treatment 
Total

94 4 0 2
68 16 I 15
75 8 2 15
80 12 0 8
52 21 I 26
72 4 2 22
58 9 I 32
67 5 I 279 I 0 90575 80 8 237

*Nme ***** or c!m,cal information compared with BNF and/or AMH in 
Mecicmes Handbook. 100 product information leaflets; BNF. British National Formulary; AMH. Australian

C
Table A. Some Examples of Incompatibilities of Medicines Information 
Reference Sources. Between Product Information Leaflets (PI) / Package Insens and

i ype of Clinical 
Information

Medicine Name Example for Nature of Incompatibility

'"movemenT whfieh " "VT!" affeCtive disorder' "»■»"« depression, and chloroform 
movement, which are not found in reference sources

PI states contraindicated in severe triglyceridemia, but only cautioned 
reference sources

PI indicates “contra indicated in patients who are hypertensive to this products"

“«r::rdial infarction-uncorrected adrerai -
isosorbide mono P, J*^**-^ in _e hypotension and voiume-depleted patient, but

p! h° USe With CaUCi°n in bNiar7 °bstruction’ contraindicated in reference sources
p !n^!CateS hyPertens,on as a side effect, but listed as an indication in reference sources 
PI indicates, constipation, dyspepsia/heartburn, flatulence, dizziness, headache, and upper 

respiratory infection as side effects, but these are not stated in reference sources 
indicates drug interaction with sulphonylureas, but this interaction is not stated in both 
reference sources

PI states 100-200 mg once-daily doses for angina and cardiac arrhythmias, but reference 
recommend lower strengths in divided doses.

Pl 20 mg b^for 7 T ? d ^ °f Helicobacter &,ori' but reference sources recommend

PI indicates doses for age 6 months onwards, but reference sources either docs not recommend 
doses for children below 12 years or recommends doses contrary to that of the PI 

PI indicates twice-daily doses, but reference 
PI indicates an i 

mg once daily

PI indicates duration of treatment for genital herpes as 10 d. but references sources indicate 5-7 d

Indications Clonazepam

Contraindications Oestradiol
or not mentioned in

Enalapril
Levothyroxine

Precautions

nitrate (ISMN) 
Telmisarxan

Adverse effects Telmisartan
Metformin

Drug interactions Ailopurinol

Average dose Metoprolol
sources

Esomeprazole

Dose regimen for adults Mefenamic acid 
and children 

Dosing interval Duloxetine
Carvedilol sources recommend once-daily doses 

initial dose of 6.25 mg twice a day, but reference sources recommend a dose of 12.5

Average duration of 
treatment

Acyclovir

evident that precautions and contraindications were mixed up 
frequently, a potential cause for confusion among health 
professionals. Some information available in Pis such as drug 
interactions and precautions was more than that available in
reference sources. Being extra cautious about medications ,r----
be safer for the patient, but on the other hand, it could also 
unnecessarily limit therapeutic options for the prescriber. There

were Pis that indicated medicines for diseases not indicated in 
reference sources, which was unacceptable.

This preliminary study indicated that information in Pis that 
are aimed at health care professionals may be inadequate and 
may not be completely accurate. This could mislead health care 
professionals and may affect medication safety among patients. 
Therefore, we recommend that a minimum set of required

care

may
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information, most often specified b\ the respective regulatory 
authorities of a country. should he made mandatory m Pis 
included in medicine packs The information should not be 
limited only to clinical and pharmaceutical information and 
should include reference sources with date of publication to 
enable assessment of validity of information. The target audi­
ence ol Pis. the health care professional, should be clearly 
visible so patients would not confuse Pis with patient informa­
tion leaflet tPITs). Accuracy of information, and the validity of 
reference sources used by Pis. need to be checked periodically 
and not only at the time of product registration. It will also be 
useful for regulatory authorities to have a standard format or 
template to which manufacturers could adhere to when prepar­
ing Pis. which will greatly help to improve uniformity of Pis.

Although we have not looked into the reasons for missing 
information in Pis, the reasons could be numerous. It could 

^ be that evaluation of Pis are not given due priority at the 
regulatory level or a systematic process of checking for 
important information is lacking at this stage. It could also 

that medicine manufacturers do not use the same PI

Pis may have been prepared using other references sources 
which were not considered. Most IMs did not indicate the ref­
erence sources used for preparation and therefore it was impos­
sible to cross check for accuracy.

Conclusions
Information provided in Pis was incomprehensive and not 
completely compatible with common references. This is not 
acceptable as Pis arc meant to provide information for health 

professionals, and any deviation or missing information 
could result in patient harm. Manufacturers of medicines need 
to consider this task seriously and ensure that complete, accu­
rate, and evidence-based information is provided in the respec- 

PIs. Regulatory authorities need to urgently and 
continuously review Pis prepared by medicine manufacturers.

care

tive
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submitted for regulatory purposes when marketing their 
products, or do not inform the regulatory authority of any 
changes made to Pis subsequently.

Of note, there are also studies that have checked the avail­
ability and accuracy of medicine information in commonly 
used reference sources compared to manufacturer’s package 
insert. A collaborative assessment among 11 pharmaceutical 
companies to check misinformation in commonly used Online 
Drug Information Compendia (ODIC) highlights that there 
may be misinformation in ODIC and alerts consumers and 
health care professionals to use more than one reference source 
in their reviews. This is another aspect to be kept in mind when 
providimz accurate and up-to-date medicines information.

We believe that this study is a timely one as it addresses a 
vital issue related to medication safety. However, some limita- 

^ , tions need to be acknowledged to ensure an unbiased perspec- 
'i live to the reader. Firstly the pool of Pis was selected according 

to convenience and then a simple random sampling method 
used to select 100 Pis for analysis from the pool. There 
chance that important medicine types may have been
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