
Jeff Aronson & 
Robin Ferner  

Variants in the spellings of names of 
medicines in PubMed 

Wye speling matturs 

Nominal ISOMERs 
(Incorrect Spellings Of Medicines Eluding Researchers) 





What about us girils? 

Girils are great! 

Surely you mean girls? 





















 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 (BANs) 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 

Definitions 



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

aprepitant fosfomycin netilmicin 

azathioprine frusemide/furosemide nortriptyline 

capecitabine gentamicin opioid 

carbamazepine goserelin pentoxifylline 

ciprofloxacin granisetron phenytoin 

clotrimazole ipratropium propranolol 

cotrimoxazole lamotrigine sertraline 

dipyridamole levetiracetam trazodone 

fidaxomicin mirtazapine venlafaxine 



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

abacavir ibandronic [acid] oxycodone 

acetylcysteine lopinavir oxytetracycline 

bumetanide mannitol paracetamol 

capsaicin melatonin penicillin [V] 

chloroquine mexiletine perphenazine 

domperidone midazolam prednisolone 

doxepin minoxidil pyridoxine 

fludarabine naloxone tacrolimus 

fluocinolone olanzapine testosterone 

hydrocortisone ombitasvir treosulfan 



Effect Examples 

Substitution i ↔ y 

 one unaccented vowel → another vowel 

 soft c ↔ s 

 hard c ↔ k 

 f ↔ ph 

 m ↔ n 

 x → ks 

Omission sertraline → sertralin or sertaline 

 propranolol→ popranolol or propanolol 

Addition gentamicin → gentamicine 

 cotrimoxazole → clotrimoxazole 

Transposition furosemide → fruosemide 

 filgrastim → filgastrim 

Duplication and  l ↔ ll 

deduplication n ↔ nn 

Combinations of these 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]’ 





Standard name 

Variant name 

Hidden variant 



Mirtazapine 

1841 

Mirtazepine 

21 17 

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

and 2 systematic reviews 



Single letter l Double letter l 

minus final e plus final e minus final e plus final e 

i–i–i 8 8 0 0 

i–i–y 14 [8433] 1 2 

i–y–i 4 79 0 1 

i–y–y 1 32 0 1 

y–i–i 2 10 0 0 

y–i–y 1 10 0 0 

y–y–i 0 2 0 0 

y–y–y 0 0 0 0 

Total 30 141 1 4 

amitriptyline’ 

+ amitiptyline’ 

amitriptyline’ 

177/8433 = 2.1%’ 





 

Set Standard names Hidden-reference variants 

 

Test (n=30) 320 830 hits 3795 hits (1.17%; n = 152) 

 

Control (n=30) 463 519 hits 717 hits (0.15%; n = 74) 

 

2 = 3458 

P < 0.0001 



  

Single changes (n=196 and 

combinations (n=30) 

  

  

Frequencies 

Frequencies in cases of 

multiple changes (n = 30 

names, 60 changes) 

Substitutions (total) 

 Single 

 Double 

 Treble 

101 (45%) 

85 

15 

1* 

26 (19 single, 7 double) 

Omissions  63 (28%) 18 

Additions  19 (8.4%) 7 

Transpositions  10 (4.4%) 1 

Duplications 2 (0.9%)  4 

Deduplications 0 (0%) 4 

No variants found† 1 (0.4%)   

Any combination of these 30 (13%)   

*Amytryptiline (2 hits) 

†Aprepitant 



 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's and y's + 1 
the numbers of f's or ph's + 1 
the numbers of potential duplications or deduplications 
 (l, 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 



Gentamicin 

10231 

Gentamycin 

1218 17637 

Papers missed by searching 
for “gentamicin”, including 6 

systematic reviews 



Drug Reviews found Hidden variants  

Amitriptyline 179 5 

Mirtazapine  110 6 

Gentamicin 87 6 

Trazodone 47 2 
    

Totals 455 19  (4.2%) 

Systematic reviews 



Amoxicillin 

15465 

(332 reviews) 

Amoxycillin 

1142 

(125 reviews) 

1522 

Total 18129 



Thimerosal 

1577 

Thiomersal 

125 129 

Total 1831 



Methylene 
blue 

15722 

(473 reviews) 

Methyl-
thioninium 

25 

(4 reviews) 

25 

Total 15772 



Penbritin 

26 

Variants 

0 0 

Penbriten 
Prenbitin 

Penbrityn 
Penbrytin 

Penbritain 
Penbrexit 



Cholesterol 

253023 

Cholestrol 

25 93 

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) 





Thrombocytopenia 

Thrombocytopaenia 



-penia 

99519 

-paenia 

803 337 

0.8% 



But there is no such orgasm 

Streptoccus 





Concloozhuns 
 
 

Wen sertching for drug 
naims, use misspelings as 
well as the propper wuns 

http://www.cebm.net/wye-misspeling-drug-naims-

matturs-jeffrey-k-aronson-robin-e-ferner 

 
@JKAronson 
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