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ABSTRACT

OBJECTIVE

To examine how misspellings of drug names could
impede searches for published literature.

DESIGHM
Database review.

DATA SOURCE
PubMed.

REVIEW METHODS

The study included 30 drug names that are commonly
misspelt on prescription charts in hospitals in
Birmingham, UK (test set), and 30 control names
randomly chosen from a hospital formulary (control
set). The following definitions were used: standard
names—the international non-proprietary names,
variant names—deviations in spelling from standard
names that are not themselves standard names in
English language nomenclature, and hidden reference
variants—variant spellings that identified publications
in textword (tw) searches of PubMed or other
databases, and which were not identified by textword

together accounted for 2924 (74%) of the variants.
Amitriptyline (8530 hits) yielded 18 hidden reference
variants (179 (2.1%:) hits). Mames ending in “in,” “ine,”
of “micin® were commonly misspelt. Failing to search
for hidden reference variants of “gentamicin,”
“amitriptyline,” “mirtazapine,” and “trazodone® would
miss at least 19 systematic reviews. A hidden reference
variant related to Christmas, “MNo-el”, was rare;
variants of “X-miss® were rarer.

CONCLUSION

When performing searches, researchers should
include misspellings of drug names among their
search terms.

Introduction

Variant spellings of drug names can cause confusion,
which could lead to serious harm.!2 Nevertheless, these
names are expected to be correctly spelled and indexed
in published work. We have tested this assumption,
which underlies many search strategies for systematic
reviews and meta-analyses of therapeutic interventions.
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FILLERS

WHEN | USE A WORD..

EMJ 1808; 313 doiz 10.1136/bm|.2313.70686.1201 (Published B November 1988)

Cite this as: BAMS 1808;3132:1201
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Jeff Aronson

Ae, ae, ae!

A young man came in 12 hours after taking 100 paracetamol tablets. We gave him acetyleysteine. He had no major
symptoms or signs, but there were a few petechiae over the shoulders and his platelet count was Sxc10° 1. |
searched Medline: thrombocytopenia in paracetamol overdose does occur and is a poor prognostic sign (Am J
Hematol 1994:45:258-9). Of courze, | didn't lock for just <paracetamol= AMD =thrombocytopenia=, but for
=paracetamol OR acetaminophen= AMD <thrombocytopenia OR thrombocytopaenia=. It iz always important, when
searching, to remember that drugs may have alternative names—but how often do you need to remember that a
word may be miszpelled?

Of 5169 papers on thrombocytopenia published in 1980-5, 55 (1.1%) used the wrong spelling -paenia; the figure for
the previous 24 years was 155 (0.8%) of 10 445 papers (¥ = 3.33; P{about}0.07). S0, authors and editors are
getting it wrong, and perhaps more often now than before. In confrast, the incorrect spelling “gentamycin® occurmed
in 10.5% of 7893 papers in 1966—89 and in only 8. 7% of 2615 papers in 15930-5 (P{about)ld.006); things may be bad
for gentamicin, but my two minutes’ worth of computerised research suggests that they are at least getting better.
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Mizspellin and Medline

Joel G Ray, Marian J Vermeulen

Literature searches, whether conducted for patient care
of for construction of a systematic overview, depend on
at least two factors to be comprehensive. These are,
firstly, use of an inclusive set of search strategies,' and,
secondly, correct entry and referencing of published
material within the database.® There is limited evidence
on the accuracy of informaton within electronic
databases. We assessed the accuracy of entries in
Medline by searching for misspelt textwords.

Methods and results

We conducted a literature search of 10 commonly
uged medical rerms selected from the subject index of
the ACP Yourmal Club (MayTune 1996 issue).' We
intentionally misspelt each term by altering one or ™wo
letters within the word (for example, myocardial infare-
tion became myocardial infraction). We searched for the
terms as texrwords in Medline from 1966 to November
1996 but did not use medical subject headings (MeSH).
We analysed the number of times a misspelt term
occurred within an article’s tte, abstract, or both and

the proportion of misspelt citations that might be
missed if a search was conducted using only a textword
search with the correctly spelt term.

Results

Table 1 summarises the results of our misspekt
searches. A rotal of 200 citations were retrieved from the
10 selected search terms. Most misspelt textwords
occurred within the abstract only (141/200; 71%). 5
prisingly, 98 of the 200 articles (49%) with misspelt
textwords might be missed if vou conducted a Medline
search using the correctly spelt word alone withour the
MeSH heading.

Comment

Although we did not evaluate the impact of adding
proper MeSH headings to the above searches
(assignment of MeSH headings is automated and thus
they are never misspelt), we feel that a substantial
proportion of minor articles on these subjects would
be missed In a demailed systematic literature search.




Table 1—Hesuwits of Mediine search using 10 misspeft lextwords

Mo (%) of
potentially missed
Ho (%) with Mo (%) with citations using
No of misspalt mizapelling In misspalling In textword ssarch
Misspelt term (comect spalling) clitations reirleved titla alone abstract alone alone

Angima (angina) 3 2 (B7) 1 (33) 1(33)
dntibotics (antibiotics) 15 & {400 & (B0} B {53)
Asprin (aspirin) 13 & (38) 8 (&2) 7 (54)
Canpar (canoar) L1} [ L1} i

Dapler (Dopplar) 8 3 (38) 5 (63) 5 (83)
Cholestrol [(Cholastanl) 47 218 38 (B1) 25 (53)
Hamorhaga (haamomhage) 4 1 (28] 3(75) 2 (50)
Myocardial infraction (myocardial infarction) o 22 (23) T1 (T4)* 41 (43)
Spatc (septic) 10 & (50) & (50) 7 (70}
Thrombolism (thromboambolism) 4 3(78) 1 (25} 2 (50
Total - 200 56 (28) 141 (T1) 08 (49)

*Thraa arficles contained misspalling within both tha title and abstract.




Indeed, given the number of ways that words can be
misspelt our fndings clearly wunderestimare the
magnitude of the problem. The topics that we chose for
our misspelt searches are common to clinical practice
and have been used withun systematic iterature reviews
for various medical specialtes, thereby making our
findings relevant o such uses of Medline.

Researchers need to beware of misspelt texrwords

within Medhne and to reahse the importance of using
both MeSH headings and textwords in a!n? SYSTEMatic
literature search.' *

Did you mean: misspelling and medline

Mizspellin and Medline.

JG Ray, MJ Vermeulen - BMJ: British Medical Jounal, 1596 - nchi.nlm_nih.gov

Methods and results We conducted a literature search of 10 commonly used medical terms
selected from the subject index of the ACP Joumnal Club (May/June 15956 issue).We
intentionally misspelt each term by altering one or two letters within the word (for example,
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Bahrain Medical Bulletin, Folume 30, No 3, September2008
Editorial
Cracking Up in the Search for Randomised Trials

Mike Clarke, BA. DPhl*. Liz MacKinnon BA** Anne Eisinga BA Comb, MSc *##

Earlier thas year. during the UK Cochrane Centre’s systematic search of the database.
EMBASE. for records that mmaght relate to reports of trials to be mcluded in the Cochrane

Central Register of Controlled Tnals some records were found in which words or letters
in the abstract had cracked apart”. One record was found i which the m in randomused
had become “m . making the word “randormised” and. in another record. the word
“random had broken mto “rand om~. We sought to exanune how widespread these

mustakes are within EMBASE and MEDLINE.

There are 64 records in which “random™ and its denvatives have cracked up in
MEDLINE (7 records) and EMBASE (57). These were all unique records with no
duplication between the databases. Most of the examples arose because of a break within
the word 1itself. but two (both in EMBASE) were caused by the letter m breaking into m.
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[POF] Cracking up in the search for randomised trials

M Clarke, L MacKinnon, A Eisinga - Bahrain Med J, 2008 - bahrainmedic albulletin.com
Searches of electronic bibliographic databases are a key to finding articles in the healthcare
literature. If records in these databases are incomrrect because of spelling mistakes or
transcription errors, users might fail to find them. We did a study to identify records in
MEDLIME and EMBASE in which the word random (or its denvatives) had “cracked up” in
the title or abstract in the database. This cracking up could include the introduction of ...
Cited by 2 Helated articles Cite Save More

racking up In the searc

Search within citing articles

HTML] Christmas 2016: In the Literature: Nominal ISOMERSs (Incorrect Spellings
Of Medicines Eluding Researchers)—variants in the spellings of drug names in

RE Femer, JK Aronson - The BMJ, 2016 - ncbi.nlm_nih.gov
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Definitions

» the standard name of a medicine: the international
non-proprietary name (INN), as approved by the World
Health Organization; if there was no INN we used the
British Approved Name (BAN)

» a variant name: any name deviating in spelling from the
standard name that was not itself a standard name in
English-language nomenclatures, such as British
Approved Names (BANSs) or United States Adopted
Names (USANs); for example, for the purposes of this
study we would not have regarded thimerosal (USAN)
as a transpositional variant of thiomersal (INN), even
though many papers would be missed by not searching
for both

> a hidden-reference variant: a name with variant
spelling that, when used as a text-word search term in
PubMed and other databases, identified publications
that were not identified by searching for the standard
name as a text-word

L)

L)

L)

L)




Test set of 30 medicines that experienced Birmingham
pharmacists reported to be commonly misspelt on in-
hospital prescription charts

amitriptyline
aprepitant
azathioprine
capecitabine
carbamazepine
ciprofloxacin
clotrimazole
cotrimoxazole
dipyridamole
fidaxomicin

filgrastim

fosfomycin
frusemide/furosemide
gentamicin

goserelin

granisetron
ipratropium
lamotrigine
levetiracetam
mirtazapine

mycophenolate
netilmicin
nortriptyline
opioid
pentoxifylline
phenytoin
propranolol
sertraline
trazodone
venlafaxine



Control set of 30 medicines chosen at random from a
hospital drug inventory [the Sandwell and West
Birmingham Hospitals NHS Trust Formulary]

abacavir
acetylcysteine
bumetanide
capsaicin
chloroquine
domperidone
doxepin
fludarabine
fluocinolone
hydrocortisone

ibandronic [acid]
lopinavir
mannitol
melatonin
mexiletine
midazolam
minoxidil
naloxone
olanzapine
ombitasvir

oxycodonhe
oxytetracycline
paracetamol
penicillin [V]
perphenazine
prednisolone
pyridoxine
tacrolimus
testosterone
treosulfan



Effect
Substitution

Omission
Addition
Transposition
Duplication and

deduplication
Combinations of these

Examples

oy

one unaccented vowel — another vowel
softc < s

hard ¢ < k

f < ph

m < n

X — ks

sertraline — sertralin or sertaline
propranolol— popranolol or propanolol
gentamicin — gentamicine
cotrimoxazole — clotrimoxazole
furosemide — fruosemide

filgrastim — filgastrim

| I

h < nn

gentamicin — gentamycine
amitriptyline — amytriptilin



We searched for

'standard name[tw]
and
'variant spelling[tw] NOT standard name[tw]

For example

'mirtazapine[tw]’
and
'mirtazepine[tw] NOT mirtazapine [tw]



J Toxicol Clin Toxicol. 2003;41(7):1037-8.

Mirtazepine overdose and miosis.
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Mirtazepine

21

Papers missed by searching for
“mirtazapine”, including 7 reviews
and 2 systematic reviews



amitriptyline
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Amitryptilline

Amitriptiline
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Set
Test (n=30)

Control (n=30)

%2 = 3458
P < 0.0001

Standard names

320 830 hits

463 519 hits

Hidden-reference variants
3795 hits (1.17%; n = 152)

717 hits (0.15%; n = 74)



101 (45%) 26 (19 single, 7 double)
85

15

1*

63 (28%)
19 (8.4%)
10 (4.4%)
2 (0.9%)
0 (0%)

1 (0.4%)
30 (13%)

*Amytryptiline (2 hits)

tAprepitant




A variant index score

the number of letters in the name

the number of syllables in the name

the number of unaccented vowels + 1

the numbers of i'sand y's + 1

the numbers of f's or ph's + 1

the numbers of potential duplications or deduplications
(I,m,n,s, t)+1

ending in -in or -ine (1 if no, 2 if yes)

ending in -micin (1 if no, 2 if yes)



Set Score
Test (n=30) 54-4480 (median 524)
Control (n=30) 36 to 1440 (median 272)

P=0.028



Gentamycin

1218

Papers missed by searching
for “gentamicin”, including 6
systematic reviews



Systematic reviews

Drug Reviews found Hidden variants
Amitriptyline 179 5
Mirtazapine 110 6
Gentamicin 87 6
Trazodone 47 2
Totals 455 19 (4.2%)



Amoxyclillin

1142

(125 reviews)

Total 18129



Thiomersal

125

Total 1831



Methyl-
thioninium

25

(4 reviews)

Total 15772



Penbriten Penbrityn Penbritain
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0.01%



We have really everything in
common with America nowadays
except, of course, language

Oscar Wilde, 1887

England and America are two
countries separated by the
same language

George Bernard Shaw (attr)
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Thrombocytopaenia
OE Oxford English Dictionary quick search: (TS

The definitive record of the English language
Lost for Words? | Ady

-penia, comb. form

View as: Outline | Full entry Cluotations: Show all | Hide all Keywords: On | Off

Pronunciation: El’i‘t.o 'piznia .T.T.S.u ‘pinia

Forms: 15— -penia,
Origin: A borrowing from Greek. Etvimon: Greek Tevia.
Etvimology: < ancient Greek mevia poverty, need < meveofai to labour, of uncertain origin

+ ... [Show More)

Med.
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