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ABSTRACT 
 

Introduction: Therapeutic errors are among the main causes of drug-related problems, in terms of 
enhanced toxicological or reduced therapeutic effect, and concern all stages of the drug chain, from 
manufacturing to prescription, dispensing and administration. Everyone, pharmacists and doctors in 
all settings, should be aware of how to prevent and manage them and which drugs are at greatest 
risk. In this article we will focus on LASA (look alike/sound alike), on FAR (high-risk drugs) and on 
the guidelines especially for prevention. 
Methods: The article is a minireview that was written by research in paper and online on PubMed 
and Embase. We performed a search of any publications available in these databases between the 
years 1990 and 2022, using the key words: therapeutic errors, misuse / diversion of drugs, drug 
poisoning. After a review of the titles and abstracts, the articles chosen were considered relevant in 
providing evidence of the problem. We also added personal knowledge about the topic of the article 
and used some paper documents. 
Discussion and Conclusions: Most of the errors in therapy occur during administration, due to 
errors in doses, posology or interactions or incorrect manipulations of pharmaceutical forms, and in 
dispensing, due to incorrect interpretation of the prescription or confusion on the packaging in the 
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case of LASAs. Pharmacists and doctors but also patients themselves should pay attention to the 
time of prescription and doctors to the drug history not only for interactions but also to avoid making 
mistakes in patients who take drugs with names or packages similar to the one described above. 
Moreover, attention must be paid in writing the prescription, in dosage, and pharmaceutical forms. 
Particular attention should be paid to handling by children and to avoiding any misuse of the 
medicines themselves. 
 

 
Keywords: Pharmacovigilance; medication errors; drug misuse; clinical toxicology. 
 

1. INTRODUCTION 
 
According to the definition proposed by the 
National Coordinating Council for Medication 
Error Reporting and Prevention (NCCMERP), 
“therapeutic error” means any adverse, 
undesirable, unintentional, and preventable event 
which may cause or lead to inappropriate use of 
the drug or a danger to the patient [1]. Such an 
episode can be due to an error in the 
prescription, transmission of the prescription, 
labeling, packaging or denomination, 
preparation, dispensing, distribution, 
administration, education, monitoring, and use 
[2]. Whether pharmacovigilance evaluates 
adverse drug reactions linked to the 
pharmacological properties and therefore 
intrinsic to the drug itself, the evaluation of the 
therapy error is mainly based on the methods of 
use of the drug and the risk clinical that can 
result from it (From July 2012, with the entry into 
force of the new European legislation as defined 
by EU regulation 1235/2010 and by directive 
2010/84 / EU, it is expected that also all adverse 
drug reactions (ADRs) that occur due to 
medication errors (ME), abuse, misuse, the 
interaction between drugs, off-label use, and 
occupational exposure are reported). In 
particular, therapeutic errors occur at every stage 
of the process, especially in the administration 
phase (more than 53% of all errors). Other errors 
occur in the moment of prescription (16.5%), 
transcription (11%), and preparation (13.5%) of 
the pharmaceutical form. By “clinical risk” we 
mean the statistical probability that a patient is a 
victim of a severe adverse event, that is, suffers 
any “damage or discomfort attributable, even if 
involuntarily, to treatment medical services 
provided during the hospitalization period, which 
causes an extension of the period of 
hospitalization, a worsening of the condition of 
health or death" [3]. The phenomenon of drug 
poisoning is also reported by poison centers 
(CAV) in Italy: 34% of requests for consultancy 
are linked to drug-related accidents; these data 
are in line with what was observed at an 
international level. The US Joint Commission on 

Accreditation of Healthcare Organization 
(JCAHO) has identified sentinel events (i.e. 
events serious, often avoidable related to the 
treatment and assistance provided), collected 
through a process of spontaneous reporting,                 
as some indicators for patient safety                    
including therapy error [4]. Sentinel events 
determined by errors of therapy are considered 
so relevant to the safety of patients who have 
been placed within one of the five areas 
considered priorities for the development of 
quality indicators by the Organization for 
Economic Co-operation and Development 
(OECD). Mistakes of therapy that lead to death 
or serious complications are located within the 
"events area sentinel" [5]. The interventions 
aimed at preventing therapy errors mainly 
concern two areas: that of the drug and the more 
complex one of therapy management [6]. The 
Risk Management System consists of a set of 
activities aimed at identifying, characterizing, 
preventing, or minimizing the risks related to 
medicinal products. in this article, we want to 
describe the main clinical risk prevention 
activities, in particular, relating to LASA (look 
alike sound alike, i.e. those drugs that compared 
to others already on the market have similar 
trade names or packaging and can therefore be 
easily confused with each other) and the FAR 
(drugs with high clinical risk, i.e. those drugs that 
require particular attention in the management e 
use, due to their potential toxicity, the low 
therapeutic index and the high possibility of 
interactions) [7,8]. 
 

2. METHODS 
 
The article was written by research in paper                
and online on PubMed and Embase. We 
performed a search of any publications                      
available in these databases between the                  
years 1990 and 2022, using the keywords: 
misuse / diversion of drugs, drug poisoning.                 
After a review of the titles and abstracts,                     
the articles chosen were considered relevant in 
providing evidence of the problem. We                        
also added personal knowledge about the             
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topic of the article and used some paper 
documents. 

 

3. RESULTS AND DISCUSSION 

 

Various types of therapeutic errors have been 
described: 

 

 Drug exchange error is an accidental event 
related above all to medicines that have 
packs or similar names. The exchange can 
also concern drugs that provide different 
dosages for age groups but have identical 
packaging (for example Tachipirina 
suppositories 125, 250, 500, and 1000 
mg). The presence of the pictogram         
affixed to self-medication drugs can 
facilitate the error (eg: Alginor for adults 
and children). It should be emphasized            
that the administration to a pediatric               
patient on an adult formulation drug               
almost always leads to an overdose  
[9,10]. 

 

 Dosing errors may occur due to pro/dose 
or pro/day misunderstandings. The error 
for a single dose can occur because 
milliliters are confused with milligrams, or 
the number of drops with milliliters, 
milligrams, or even with the number of 
measuring cups/droppers / bottles (e.g. 3 
droppers instead of 3 drops). For          
example, we recall the case of a patient 
who was prescribed methadone 120 
milligrams a day who, taking it with a 
syringe instead of the appropriate 
measuring cup, turned out to be taking 12 
a day and not 120 with therapeutic 
insufficiency [11,12]. 

 

 The error by way of administration consists 
byof taking the drug with routes other than 
those indicated for the formulation of the 
product (parenteral use or inhalation of 
preparations per os / external use; 
ocular/nasal administration of oral 
preparations / external/parenteral use or 
ingestion of preparations for external 
use/inhalation / parenteral use). This can 
lead to serious undesirable effects such as 
gastrointestinal irritation due to exposure to 
acidic/basic substances, excessive or 
insufficient absorption of the active 

ingredient, and toxic or pharmacological 
actions related to specific excipients 
[13,14]. 

 

 miscellaneous: The error of preparation 
occurs with the use of drugs that require 
suspension/mixing of the solute with the 
solvent, that can be taken without the 
solute or the solute without the solvent or 
they can be added to the suspension of the 
inert parts of the package (desiccant 
granules, wrappers) [15]. This type of error 
can be very serious for some types of 
drugs (for example concentrated 
electrolytic solutions containing, for 
example, potassium, administered without 
dilution). Among the drugs most frequently 
involved in pediatric age, powdered 
antibiotics to be suspended are reported. 
The error due to expiration concerns the 
consumption of drugs beyond the 
expiration date or after several days                   
from impromptu preparation. This is the 
only error that generally doesn’t                    
involve acute toxicological problems, even 
if it is possible that, in the case of 
preparations in suspension or drops, the 
active ingredient is more concentrated by 
evaporation of the solvent [16,17].              
The pharmacist's mistake, who provides a 
drug other than that indicated on the 
prescription, can be for incorrect reading       
of the recipe or for accidental exchange 
with such a place in the same drawer              
[18]. 

 

In the context of therapy errors there are some 
types of drugs particularly exposed not only to 
the frequency of development from errors but 
above all to severe reactions consequent to 
them: 

 

● LASA drugs (look alike-sound alike), for 
which the ministry of health already issued 
a recommendation for the prevention of 
errors in 2010 aimed at all healthcare 
professionals 

 

● FAR (high-risk drugs), of which the SIFO 
(hospital pharmacy company) has not only 
drawn up a detailed list but also guidelines 
for the prevention of the related clinical risk 
[19,20]. 
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               drugs with high clinical risk (according to 2015 SIFO guidelines) 
 

- Adrenergic agonists and antagonists for venous use, 

- General Anesthetics, Antiarrhythmics, and IV Antithrombotics, 

- Cardioplegic solutions, parenteral and oral chemotherapy drugs 

- Glucose, hypertonic solutions (≥ 20%) Solutions for dialysis, Drugs administered 
epidurally and intrathecally, Oral hypoglycemic agents 

-  IV inotropic agents, 

- Insulin under the skin and ev 

- Liposomal drugs  (eg liposomal amphotericin B) 

- iv benzodiazepines, opioids, iv, transdermal and oral (including concentrated 
solutions  and immediate or modified release formulations), neuromuscular blockers, 
iv contrast media 

- Solutions for total parenteral nutrition, IV hypertonic sodium chloride in concentration> 
0.9% [21,22,23] 

 

SPECIFIC DRUGS: 

 

Adrenaline under the skin, IV Epoprostenol, IV and subcutaneous insulin, Magnesium                  
sulfate for injection, oral Methotrexate for non-oncological use, Opium tincture,                             
Oxytocin iv, Sodium nitroprusside for injection, Concentrated potassium chloride for                      
injection, Potassium phosphate for injection, Promethazine IV, IV or intraosseous    
vasopressin 

 
Therapeutic errors are more frequent in particular 
among the elderly and children for at least two 
reasons [21]: 
 

 Both of these categories are more 
frequently exposed to the need for 
handling pharmaceutical forms, especially 
for swallowing problems.manipulation is 
often done by the patient or caregiver in an 
inadequate manner and this, especially in 
the case of drugs with a low therapeutic 
index, can more easily prune acute 
problems of overdose or side effects 
[22,23]. Manipulation is often done by the 
patient or caregiver in an inadequate 
manner and this, especially in the case of 
drugs with a low therapeutic index, can 
more easily prune acute problems of 
overdose or side effects. In the case of 
children, due to the lower body weight, 
even relatively modest doses can more 
easily generate serious pictures of toxicity, 
especially because many drugs used in 
pediatrics only used off-label, starting from 
formulations for adults and extrapolating 
the dose in an indirect way. 
 

 The elderly patient is often in a condition of 
polytherapy. “Polypharmacy” means the 

intake of more than 5 drugs a day, a 
phenomenon that affects over 20% of the 
general population and 50% of the geriatric 
population; we start with “excess” if the 
drugs are over 10 per day, which happens 
in over 10% of the elderly). It is in fact 
known that it is precisely the pro-die 
pharmacological load that is proportional to 
the risk of developing ADR [24]; for this 
reason, lists of potentially inappropriate 
drugs in the elderly have been drawn up 
which the doctor can use, of which the best 
known are the list of criteria proposed by 
Beers and those Stopp and Start. Adverse 
events are numerous in pediatric and 
geriatric wards, given the type of treated 
patients, in oncology wards and in diabetic 
patients or patients suffering from 
pathologies cardiovascular in therapy with 
insulin and anticoagulants, given the 
toxicity of the drugs used. Pediatric 
patients are more exposed than adults to 
potentially dangerous medication errors 
[25]. Since the pharmacokinetic 
parameters vary according to age, there is 
a need to calculate individual doses based 
on the patient’s age, weight (mg / kg), body 
surface area (mg / m²) and clinical 
conditions. 
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              polypharmacotherapy and risk of therapeutic error in the elderly  

 

The intake of several drugs per day, a typical condition of the elderly, can derive both from the 
physical comorbidity in the individual patient and from the need to treat single pathologies with 
combinations of several drugs (as occurs for diseases such as hypertension, diabetes, tumors, 
COPD etc ... typical pathologies of the geriatric age). To these are added medicines often taken 
for intercurrent problems such as antibiotics or analgesics sometimes, especially in the latter 
case, for self-medication (OTC or SOP in Italy). Polytherapy can increase the risk of therapeutic 
errors especially in some cases: patients assisted by several caregivers, elderly patients who live 
alone, patients with cognitive deficit [26,27]. Exchange of drug packs, supra-therapeutic intake of 
single drugs due to forgotten previous intake, dose errors (both pro / dose and pro / day) or 
excessively long intake times are some examples of typical problems. To these can be added 
errors in the handling of solid forms in particular (especially in dysphagia patients)                                
and interactions with food or other co-taken drugs. Two important goals of geriatric assessment 
are: 

 

- frequently reassess the patient and the real need to take certain drugs, providing, where 
possible, periods of scaling or suspension of certain therapies such as, for example, 
cardiovascular or respiratory drugs in the summer 

- consider, according to the Beers and START / STOPP criteria, drugs potentially 
inappropriate or worthy of particular monitoring in the elderly, but also pay attention to the 
individual pharmaceutical forms and the initial pharmacological history, avoiding, if 
possible, prescribing medicines with similar names or packs to these patients 

 

 
There are several recommendations referring to 
different operators involved in the “drug chain”; 
limiting itself to the useful elements about the 
patient to avoid therapeutic errors, some 
guidelines recommend [28,29,30]: 
 

1. Regarding the prescription, try to make it 
as clear as possible by avoiding 
abbreviations or terms that are ambiguous 
or difficult to interpret, in particular with 
regard to dosage and posology 

2. remind patients to keep drugs out of reach 
of children, especially those at higher risk, 
by placing them in places that are difficult 
to access [31] 

3. in the case of patients in polypharmacy, 
especially with medicines with similar 
names, possibly advise the patient to keep 
a “diary”, which can also be a simple paper 
or notebook, where the type of medicine is 
reported time and doses administered, 
thus avoiding errors such as forgetting to 
administer one compound or overdose of 
another 

4. Be very careful when prescribing 
medicines in liquid form, especially if they 
have a low therapeutic index and require 
administration by syringe or measuring cup 

as the risk of administering non-therapeutic 
doses is particularly high, especially at the 
beginning of therapy [32]. 

5. Also advise patients to have medicines 
with similar names in different places in 
their homes, so as to make the exchange 
of packs less likely 

6. in the case of foreign patients, possibly 
attach together with the prescription and 
possibly the therapeutic plan, a sheet 
translated into their mother language on 
how to take the drug in order to avoid any 
linguistic misunderstandings 

7. remind patients that modified release     
solid pharmaceutical forms or gastro-
resistant film coated forms cannot be 
divided or crushed, unless the package 
leaflet is explicitly stated, and that                    
some liquid forms such as oral drops may 
require dilution in water prior to 
administration. Also remember that drugs 
should not be mixed together but taken 
separately 

8. when giving liquid medications to a child, 
keep in mind that the measuring cups and 
droppers are often calibrated for adult 
doses, and therefore may require 
adjustments in use [33,34]. 
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                                        role of packaging in therapeutic errors 
 
The pharmaceutical preparations are dispensed in a separate container in primary, ie the one in 
contact directly with the product, and secondary, i.e. the outer packaging. Based on the type of 
packaging we can distinguish the pharmaceutical forms in mono or multidose. In the case of 
liquid pharmaceutical forms, especially multidose, there may be errors in taking the right dose, in 
particular through the use of droppers, measuring cups, spoons or syringes. moreover, the 
closure should be guaranteed to prevent accidental opening of the primary packaging by 
children and for this there are specific adapted containers on the market. The same applies to 
the blister pockets, for which, especially for some medicines, they are packaged "break-proof", 
with a special seal that limits the ease of opening, especially for children. 

 

4. CONCLUSIONS 
 
Errors during therapy are the most frequent 
cause of clinical problems related to the use of 
drugs, especially in children and the elderly; it is, 
therefore, important for all healthcare 
professionals directly involved in the handling of 
the drug (doctors, nurses, and pharmacists) to 
know which are the most frequent, the drugs 
most at risk of developing them and above all, to 
know the main guidelines both for the prevention 
of clinical risk and for any treatment. The two 
moments with a major risk of making mistakes 
are the prescription and administration; in the 
first case, it is the task of the prescriber to ensure 
that the patient receives the right therapy, not 
only in terms of the molecule but also in 
pharmaceutical form, route of administration and 
without any interactions with other drugs or 
foods, trying to promote adherence and 
explaining the correct way of taking the drug. In 
the case of administration, on the other hand, it’s 
the duty of the nurse or caregiver or the patient 
himself to ensure that the previous instructions 
provided by the doctor are correctly followed. 
Finally, it’s the pharmacist's task to supervise           
the entire process, from prescribing 
appropriateness to methods of administration, 
and dispensing of the drug to interactions, safety, 
and adherence and, if necessary, make himself 
available to the patient or caregiver to provide 
explanations on any unclear aspects of the 
prescription [33,34]. 

 
CONSENT AND ETHICAL APPROVAL 
 
It is not applicable. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Wittich CM, Burkle CM, Lanier WL. 

Medication errors: an overview for 
clinicians. Mayo Clin Proc. 2014 Aug; 
89(8):1116-25.  
DOI: 10.1016/j.mayocp.2014.05.007. Epub 
2014 Jun 27. PMID: 24981217. 

2. Asensi-Vicente J, Jiménez-Ruiz I, Vizcaya-
Moreno MF. Medication errors involving 
nursing students: A systematic review. 
Nurse Educ. 2018 Sep/Oct;43(5):E1-E5.  
DOI: 10.1097/NNE.0000000000000481. 
PMID: 29210898. 

3. Scott L. Medication errors. Nurs Stand. 
2016 Apr 27;30(35):61-2.  
DOI: 10.7748/ns.30.35.61.s49. PMID: 
27191321. 

4. Riaz MK, Riaz M, Latif A. Review - 
Medication errors and strategies for their 
prevention. Pak J Pharm Sci. 2017 
May;30(3):921-928. PMID: 28653940. 

5. Goedecke T, Ord K, Newbould V, Brosch 
S, Arlett P. Medication errors: New EU 
good practice guide on risk minimisation 
and error prevention. Drug Saf. 2016 
Jun;39(6):491-500.  
DOI: 10.1007/s40264-016-0410-4. PMID: 
26940903. 

6. Erlen JA. Medication errors: ethical 
implications. Orthop Nurs. 2001 Jul-
Aug;20(4):82-5.  
DOI: 10.1097/00006416-200107000-
00013. PMID: 12025677 

7. Prgomet M, Li L, Niazkhani Z, Georgiou A, 
Westbrook JI. Impact of commercial 
computerized provider order entry (CPOE) 
and clinical decision support systems 
(CDSSs) on medication errors, length of 
stay, and mortality in intensive care units: a 
systematic review and meta-analysis. J Am 
Med Inform Assoc. 2017 Mar 1;24(2):413-
422.  



 
 
 
 

Marovino et al.; JPRI, 34(48A): 9-16, 2022; Article no.JPRI.90987 
 
 

 
15 

 

DOI: 10.1093/jamia/ocw145. PMID: 
28395016; PMCID: PMC7651905. 

8. Radley DC, Wasserman MR, Olsho LE, 
Shoemaker SJ, Spranca MD, Bradshaw B. 
Reduction in medication errors in hospitals 
due to adoption of computerized provider 
order entry systems. J Am Med Inform 
Assoc. 2013 May 1;20(3):470-6.  
DOI: 10.1136/amiajnl-2012-001241. Epub 
2013 Feb 20. PMID: 23425440; PMCID: 
PMC3628057. 

9. Roughead EE, Semple SJ, Rosenfeld E. 
The extent of medication errors and 
adverse drug reactions throughout the 
patient journey in acute care in Australia. 
Int J Evid Based Healthc. 2016 
Sep;14(3):113-22.  
DOI: 10.1097/XEB.0000000000000075. 
PMID: 26886682. 

10. Aronson JK. Medication errors: definitions 
and classification. Br J Clin Pharmacol. 
2009 Jun;67(6):599-604.  
DOI: 10.1111/j.1365-2125.2009.03415.x. 
PMID: 19594526; PMCID: PMC2723196. 

11. Berland A, Bentsen SB. Medication errors 
in home care: a qualitative focus group 
study. J Clin Nurs. 2017 Nov;26(21-
22):3734-3741.  
DOI: 10.1111/jocn.13745. Epub 2017 Mar 
28. PMID: 28152226. 

12. Manias E, Cranswick N, Newall F, 
Rosenfeld E, Weiner C, Williams A, Wong 
IC, Borrott N, Lai J, Kinney S. Medication 
error trends and effects of person-related, 
environment-related and communication-
related factors on medication errors in a 
paediatric hospital. J Paediatr Child Health. 
2019 Mar;55(3):320-326. 
DOI: 10.1111/jpc.14193. Epub 2018 Aug 
31. PMID: 30168236; PMCID: 
PMC7379618. 

13. Ferner RE, Aronson JK. Clarification of 
terminology in medication errors: 
definitions and classification. Drug Saf. 
2006;29(11):1011-22.  
DOI: 10.2165/00002018-200629110-
00001. PMID: 17061907. 

14. Kim K, Lee I. Medication error 
encouragement training: A quasi-
experimental study. Nurse Educ Today. 
2020 Jan;84:104250.  
DOI: 10.1016/j.nedt.2019.104250. Epub 
2019 Oct 23. PMID: 31698293. 

15. Ferner RE. Medication errors. Br J Clin 
Pharmacol. 2012 Jun;73(6):912-6.  
DOI: 10.1111/j.1365-2125.2012.04236.x. 
PMID: 22360355; PMCID: PMC3391518. 

16. Suclupe S, Martinez-Zapata MJ, Mancebo 
J, Font-Vaquer A, Castillo-Masa AM, 
Viñolas I, Morán I, Robleda G. Medication 
errors in prescription and administration in 
critically ill patients. J Adv Nurs. 2020 
May;76(5):1192-1200.  
DOI: 10.1111/jan.14322. Epub 2020 Feb 
24. PMID: 32030796. 

17. Reynier JP. Erreur de délivrance 
médicamenteuse [Medication errors]. Ann 
Dermatol Venereol. 2009 Apr;136(4):311-
2. French.  
DOI: 10.1016/j.annder.2008.11.012. Epub 
2009 Jan 17. PMID: 19361695. 

18. Aronson JK. Medication errors: what they 
are, how they happen, and how to avoid 
them. QJM. 2009 Aug;102(8):513-21.  
DOI: 10.1093/qjmed/hcp052. Epub 2009 
May 20. PMID: 19458202. 

19. Athanasakis E. A meta-synthesis of how 
registered nurses make sense of their lived 
experiences of medication errors. J Clin 
Nurs. 2019 Sep;28(17-18):3077-3095.  
DOI: 10.1111/jocn.14917. Epub 2019 Jun 
6. PMID: 31099064. 

20. Ragau S, Hitchcock R, Craft J, 
Christensen M. Using the HALT model in 
an exploratory quality improvement 
initiative to reduce medication errors. Br J 
Nurs. 2018 Dec 13;27(22):1330-1335. 
DOI: 10.12968/bjon.2018.27.22.1330. 
PMID: 30525975. 

21. Gonzales K. Medication administration 
errors and the pediatric population: a 
systematic search of the literature. J 
Pediatr Nurs. 2010 Dec;25(6):555-65.  
DOI: 10.1016/j.pedn.2010.04.002. PMID: 
21035020. 

22. Miracle VA. Medication errors. Dimens Crit 
Care Nurs. 2009 Jan-Feb;28(1):51-2.  
DOI: 
10.1097/01.DCC.0000325103.44099.67. 
PMID: 19104257. 

23. Teal T, Emory J, Patton S. Analysis of 
Medication errors and near misses made 
by nursing students. Int J Nurs Educ 
Scholarsh. 2019 Nov 26;16(1).  
DOI: 10.1515/ijnes-2019-0057. PMID: 
31760379. 

24. Shastay A. ISMP medication errors. Home 
Healthc Now. 2015 May;33(5):282-3.  
DOI: 10.1097/NHH.0000000000000226. 
PMID: 25943222. 

25. Miller MR, Robinson KA, Lubomski LH, 
Rinke ML, Pronovost PJ. Medication errors 
in pediatric care: a systematic review of 
epidemiology and an evaluation of 



 
 
 
 

Marovino et al.; JPRI, 34(48A): 9-16, 2022; Article no.JPRI.90987 
 
 

 
16 

 

evidence supporting reduction strategy 
recommendations. Qual Saf Health Care. 
2007 Apr;16(2):116-26.  
DOI: 10.1136/qshc.2006.019950. PMID: 
17403758; PMCID: PMC2653149. 

26. Grissinger M. Medication errors in long-
term care: part 1. Consult Pharm. 2007 
Jul;22(7):544-6, 549-52, 555-6 passim.  
DOI: 10.4140/tcp.n.2007.544. PMID: 
17714000. 

27. Dolejs SC, Janowak CF, Zarzaur BL. 
Medication errors in injured patients. Am 
Surg. 2017 Jul 1;83(7):780-785. PMID: 
28738952. 

28. Schwappach DL, Wernli M. Medication 
errors in chemotherapy: incidence, types, 
and involvement of patients in prevention. 
A review of the literature. Eur J Cancer 
Care (Engl). 2010 May;19(3):285-92.  
DOI: 10.1111/j.1365-2354.2009.01127.x. 
Epub 2009 Aug 25. PMID: 19708929. 

29. Lampert A, Seiberth J, Haefeli WE, 
Seidling HM. A systematic review of 
medication administration errors with 
transdermal patches. Expert Opin Drug 
Saf. 2014 Aug;13(8):1101-14. DOI: 

10.1517/14740338.2014.926888. Epub 
2014 Jun 12. PMID: 24921682. 

30. Allard J, Carthey J, Cope J, Pitt M, 
Woodward S. Medication errors: causes, 
prevention, and reduction. Br J Haematol. 
2002 Feb;116(2):255-65.  
DOI: 10.1046/j.1365-2141.2002.03272.x. 
PMID: 11841425. 

31. Schleisman A. Preventing and learning 
from medication errors. Imprint. 2016 
Sep;63(4):56-57. PMID: 30085475. 

32. Orser B. Reducing medication errors. 
CMAJ. 2000 Apr 18;162(8):1150-1. PMID: 
10789632; PMCID: PMC1232368. 

33. Harris W. Methotrexate-associated 
medication errors. Am J Health Syst 
Pharm. 2004 Dec 15;61(24):2635.  
DOI: 10.1093/ajhp/61.24.2635. PMID: 
15646698. 

34. Cassiani SH. Erros na medicação: 
estratégias de prevenção [Medication 
errors: prevention strategies]. Rev Bras 
Enferm. 2000 Jul-Sep;53(3):424-30. 
Portuguese.  
DOI: 10.1590/s0034-71672000000300010. 
PMID: 12138424.

 

© 2022 Marovino et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
https://www.sdiarticle5.com/review-history/90987 

http://creativecommons.org/licenses/by/2.0

