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Abstract

:

The 2019 coronavirus pandemic (COVID-19) has affected clinical practice and, consequently, drug prescribing in dental practice. We investigated how the pandemic affected the prescribing behavior of dentists in Croatia. Data on prescribing practices for this study were provided by the Croatian Health Insurance Institute. The analysis included the number of prescriptions, costs, and the number of packages prescribed. The World Health Organization’s defined daily dose per 1000 inhabitants (DID) per day was used as an objective utilization comparison. During the first pandemic year, prescribing practice changed the most. Wide-spectrum antibiotics, analgesics, and antiseptics showed the highest trend in change. A statistically significant change in prescribing practices during the pandemic period was noted for amoxicillin with clavulanic acid, ibuprofen, and ketoprofen which showed an increase in trend, while cephalexin and diclofenac showed a statistically significant decrease. The highest increase in trend was recorded for azithromycin, at +39.3%. The COVID-19 pandemic has been associated with a marked increase in medication utilization, especially in the first year of the pandemic. The increase in wide-spectrum antibiotic classes needs to be addressed and regulated so that patients accept that antibiotics are not a substitute for dental treatment and dentists always start treatment with narrow-spectrum antibiotics regardless of specific times, as is the case with the pandemic.
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1. Introduction


The COVID-19 pandemic caused significant disruption in all aspects of personal and professional life. In dentistry, after the World Health Organization declared the pandemic [1], Croatia suspended all non-urgent dental activities for two months [2]. According to the recommendations of the Croatian Association of Dental Medicine, urgent treatment included uncontrolled bleeding, severe toothache, cellulitis, the spreading of bacterial soft-tissue infection with intraoral or extraoral swelling, and trauma involving the facial bones potentially compromising the patient’s airway [3]. This suspension was necessary due to the specific nature of the dental profession, including the frequent performance of aerosol-generating procedures, as well as the proximity to the patient’s face [4,5]. After Croatia successfully responded to the first wave of the pandemic, and successfully suppressed transmission by the end of April, dental services were gradually normalized. In May 2020, the Chamber of Dental Medicine and the Association issued “Guidelines and protocols for the opening and work of dental offices and dental laboratories of the Croatian chamber of dental medicine” [6]. Additional guidelines such as “Handling of healthcare professionals in case of suspicion of COVID-19, a disease caused by a new coronavirus (SARS-CoV-2)” which intended to further regulate healthcare in general, including dental medicine, were regularly updated with new information [7]. The guidelines recommended the use of rubber dams, a high-volume evacuator, and mouthwash prior to dental care, as well as four-handed work, and mechanical barriers. In aerosol-generating procedures, the use of an N95 respirator (or similar device) was recommended, in addition to a face shield, disposable apron/gown, a cap, gloves, and physical separation measures to maintain social distance. To date, the pandemic has resulted in significant changes in dentists’ activities and patients’ behavior. Therefore, the aim of this study was to investigate the impact of the COVID-19 pandemic on prescribing trends in dental medicine in Croatia, in order to support the further planning and adaptation of dental services, both through specific as well as regular times.




2. Materials and Methods


Data on dental prescriptions and medications dispensed were obtained from the Croatian Health Insurance Fund (CHIF), a central government medical insurance agency. The basis for this analysis was all dental prescriptions funded by CHIF. According to the official drug utilization reports of the Agency for Medical Products and Medical Devices, this is the majority of prescriptions in Croatia (89.5%) [8], which is a realistic utilization rate. In this study, data on the number of prescriptions for the years 2019 to 2021 were analyzed, which included prescriptions for all major classes of medications prescribed by Croatian dentists, namely, antibiotics, opioid analgesics, non-opioid analgesics, antifungals, and antiseptics. The data included the number of prescriptions, the cost of medicines in national currency (Croatian kuna; HRK), and the number of packages prescribed. The data did not include private prescriptions or medicines dispensed to in-hospital patients. Analysis of annual prescriptions was performed using Microsoft® Excel software. Descriptive statistics were used to present the results as means and percentages. For the quantitative analysis, a methodology based on the defined daily dose (DDD)/1000 inhabitants/day (DID) and Anatomical Therapeutic Chemical classification (ATC), according to the World Health Organization (WHO), was used [9]. The defined daily dose per 1000 inhabitants per day (DID) formula was used to calculate a standardized measure of medicine use at the national level.



The mid-year population estimates were obtained from the Croatian Bureau of Statistics, the official national data provider [10]. The number of licensed dentists, and the number of patients admitted for dental or oral health reasons for each year considered, were obtained from the Croatian Institute of Public Health (CIPH) [11].



The data did not include personal information about the patients or the dentists. Nevertheless, the study was independently reviewed by the Ethical Board of the School of Dental Medicine, University of Zagreb, and approved under approval No. 05-PA-30-XI-11/2019.



The collected data were statistically analyzed using the statistical package for social sciences (SPSS) version 29.0 (Armonk, NY, USA: IBM Corp.). Descriptive statistics are presented numerically in tables, or graphically in figures. Due to the central limit theorem, a paired t-test was used for comparisons among time periods to test the differences between specific means (prescribed drugs in time intervals). Intervals of 2 years, from 2014/2015 to 2020/2021, were compared. Each interval was compared with the next to show the change in prescribing trend in successive intervals. At the end, the first interval was compared with the last to show the change during the whole observation period.




3. Results


3.1. Prescribing practice


During the analyzed period, the average annual number of all prescriptions issued by dentists was 459,837 and both the number of prescriptions and the total cost of prescriptions increased by 4% and 2.3%, respectively, compared with the previous year (Table 1). On average, a single dentist issued 179 prescriptions per year, for an average of 28 prescriptions per 100 insured patients who used some type of dental service. Utilization of the ten most commonly prescribed dental medications for 2014–2021 by DID is summarized in Table 2. The most commonly prescribed dental medications by the number of prescriptions issued for 2014–2021 are summarized in Table 3.



3.1.1. Antibiotics


Antibacterial agents (J01 and P01) were by far the most frequently prescribed drugs, accounting for an average of 80% of all dental prescriptions. The first choice, as the most commonly prescribed antibiotic, was amoxicillin with clavulanic acid (co-amoxiclav), which accounted for an average of 64% of all prescriptions and 49% of all prescriptions (Table 2 and Table 3). The total number of antibiotics prescribed by dentists increased by 7.744 (2.4%) in the first pandemic year and 6.222 (1.7%) compared with 2019. The major increase was recorded for azithromycin in the first (39%) and second (9%) pandemic years but the change was not statistically significant (p = 0.055). A statistically significant increase in utilization during the pandemic period was observed for co-amoxiclav (p = 0.002) for both pandemic years and clindamycin for the first pandemic year (p = 0.043). For cephalexin, a statistically significant decrease was observed during the pandemic period (p = 0.044) (Figure 1).




3.1.2. Pain relief medications


The second most prescribed class of medications was pain relievers, with ibuprofen being the first choice and an 11% increase in prescriptions compared with the previous year (Table 2 and Table 3). In contrast, naproxen had by far the greatest relative increase (43%), followed by opioid analgesics (15%). In the second pandemic year, ibuprofen and naproxen continued with higher utilization, while the other representatives of this medication class slowed and their utilization decreased. A statistically significant increase in utilization during the pandemic period was observed for ibuprofen (p = 0.013) and ketoprofen (p = 0.01), while diclofenac showed a statistically significant decrease (p = 0.023) (Figure 1).




3.1.3. Antiseptics


As expected, the use of antiseptics increased in the beginning, especially for antiseptics recommended in the COVID-19 guidelines for dental practice. These primarily included povidone iodine and hydrogen peroxide, which increased by 24.8% and 21%, respectively, in the first year of the pandemic, whereas the trend reversed in the second year. The results were not statistically significant.




3.1.4. Antifungals


The last group of medications commonly prescribed in dentistry is antifungals. This is the only group where the utilization of each medication decreased throughout the observation period and results were not statistically significant.






4. Discussion


In this study, the impact of the COVID-19 pandemic on dental prescriptions in Croatia was investigated. We found that the number of prescriptions issued by dentists increased significantly in the 2020 pandemic year, and was less for 2021. Prescribing practices during the period under observation showed an increase in the total number of dental prescriptions by 4% in the first year and 2.3% in the second pandemic year.



As the COVID-19 pandemic initially led to an almost complete cessation of normal activities, after a series of studies and adjustments, each country issued its own guidelines to allow for the resumption of regular activities, both private and professional [5,13]. In dentistry, after the initial two months of complete cessation of all non-urgent procedures, practice was adjusted to the new guidelines and rules [6], bringing changes in behavior for both the dentists and the patients. In this study, further adjustment was observed for dental prescribing practices.



Our data show that the antibiotics were the most commonly prescribed type of medications accounting for approximately 80% of all prescriptions, and increasing by 2.4% in 2020 and 1.7% in 2021. The same trend of an overall increase in antibiotic prescribing has been observed worldwide [14,15,16,17], mostly due to the delay of dental treatments. This jump might be explained by exceptional circumstances, such as a combination of restrictive measures and general avoidance of aerosol-generating procedures, where analgesics and antibiotics took the place of conservative treatment for a limited period of time, because patients did not have access to providers as discussed above. In such cases where no operative treatment was undertaken, dentists seemed to tend to prescribe a broader-spectrum antibiotic, which has been shown in several studies [18,19,20]. The most frequently prescribed antibiotic in our study was co-amoxiclav, while the trend of amoxicillin prescriptions in Croatia was decreasing (8%). At this point, it is important to emphasize that the antibiotic of first choice in dentistry according to the guidelines and recommendations for the treatment of odontogenic infections is amoxicillin alone [21,22,23,24]. Amoxiclav accounted for 48.3% of all prescriptions, and an average of 67% of all antibiotics prescribed in the pandemic period, with a statistically significant increase during the pandemic period. Surprisingly, the biggest increase in use among the antibiotics was recorded for azithromycin (39%, 9%). The use of azithromycin during the COVID-19 pandemic could be explained by a large number of interstitial pneumonias (the hallmark of moderate and severe COVID-19). In addition, early guidelines for the treatment of COVID suggested the use of a combination of hydroxychloroquine and azithromycin, presuming that antiviral and immunomodulatory effects that were showed in vitro and very small non-randomized studies could be beneficial [25]. Although azithromycin was removed from official guidelines, as well as hydroxychloroquine, shortly after randomized controlled trials demonstrated a lack of any clinical effect, its uncritical use persists in medical practice. However, there is no rational explanation for such azithromycin use in dental medicine. Azithromycin is not the first-line antibiotic in dentistry according to various guidelines and recommendations, and only a few countries use it among the top five antibiotics for odontogenic infections. These include the USA, Brazil, and Belgium [26]. This practice is probably not justified, but the exact causes remain to be determined.



These results on antibiotic utilization are worrying as they demonstrate a continuation of the upward trend in the use of broad-spectrum antibiotics noted by Šutej et al. [12] (for the period 2014–2018), and suggest that restrictive measures may not have been the only reason for this outcome. Because the results of the first study indicated inappropriate antibiotic use in Croatia, the authors initiated changes in the curriculum of the School of Dental Medicine of the University of Zagreb, and in continuing education for dental practitioners a year ago, and have also published therapeutic doses and recommendations for dentists this year. However, it is still too early to see the results of these changes in practice. It is therefore important to continue to monitor dental antibiotic prescribing practices in Croatia, to assess whether or not the increase observed in this study is solely due to the pandemic. If trends continue, more intensive measures and comprehensive efforts at the national level will be needed to maintain efficacy and prevent the possible emergence of antibiotic resistance.



Croatia is not the only country where dental antibiotic prescriptions increased during the pandemic. Increases were also reported in Scotland (49%) as well as England (12.1%), France (17%), and Canada (76%) [14,17,27,28]. In contrast, a decrease in antibiotic prescribing at the onset of the pandemic was reported in primary dental care in Australia (20%) and antibiotics were prescribed for only 7% of patients in Qatar [29]. Further research is needed to understand the reasons for these differences between countries.



An increase in prescriptions for analgesics was not unexpected. Because orodental problems are frequently accompanied by pain, the use of analgesics in dental medicine is on the rise. They are certainly the first choice for relieving discomfort, inflammation, and pain. These properties were very useful during the pandemic especially for non-urgent odontogenic problems, where anti-inflammatory drugs could reduce the inflammation and buy the time needed to reach the dentist once the freedom of movement had been restored. The trend of increasing prescription of analgesics, especially ibuprofen as the second most prescribed drug in dental medicine in our study, has been observed worldwide for years [16]. The widespread use of analgesics is increasing presumably because of their accessibility and relatively low side effects, and this trend continued and intensified during the pandemic [12,16,30]. While other countries have seen a worrying increase in opioid analgesic prescriptions [13,17,30], our data did show an increase, but the overall consumption of opioids at the national level is low and not a cause for concern. This is likely due to the strict regulations and legislation on opioid prescribing in Croatia.



Dentists should pay special attention to prescribing practices during the pandemic period, and dental prescribing must remain evidence-based to ensure rationality and good practice. Universal access to high-quality emergency dental care is necessary to avoid non-rational prescribing. The current situation can be seen as an opportunity to develop new tools and approaches. In general, the entire profession can be more oriented toward prevention. Patients should be warned and educated against self-medication with antibiotics, while practitioners should educate patients and raise their awareness of evidence-based dentistry.



It also appears that COVID-19 remains a public health threat, despite widespread control measures implemented to end the pandemic [31]. It may be a good time to incorporate learning outcomes into dental school curricula and continuing education courses for practicing dentists, to include natural disasters and pandemics. This should serve to ensure more rationality and improved clinical practice even in emergencies, with the expectation that this will lead to more rational prescribing of medications.



Limitations of the Study


A limitation of this study is the lack of information on concomitant diagnosis for prescribed medication. This limitation is due to the separated databases of CIPH and CHIF. Merging the two datasets would provide more specific data on rational drug utilization in the future. In addition, information on private prescriptions is generally missing, and they do not indicate whether the private prescriptions were issued by a GP or a dentist. However, their participation at the national level seems negligible. The last limitation concerns the consumption of OTC (over the counter) medicines because information on their utilization is not recorded in the official database, which would provide better insight into general consumption, especially for analgesic medications. OTC prescriptions at the national level account for 10.5% so the representation of medication consumption even without OTC prescriptions is a realistic consumption rate. OTC medications do not include antibiotics, since their prescribing and dispensing is strictly regulated by law.





5. Conclusions


The COVID-19 pandemic has led to a significant change in dental prescribing in Croatia. Restricted access to dental care due to COVID-19 led to increased prescribing of broad-spectrum antibiotics, which reinforces the preexisting upward trend. Within the overall difference in prescribing before and during the pandemic, there is a possibility that antibiotics and pain relief medication prescribing were used as alternatives to active surgical treatment to reduce aerosol generation. Antibiotics are not a substitute for dental procedures and in this aspect, there is a requirement for continued monitoring and evaluation with the goal of reversing the trend through patient and dentist education. Antibiotic prescribing must remain evidence-based to maintain the efficacy of them.







Author Contributions


Conceptualization and methodology, I.Š.; formal analysis, I.Š., L.Š.; writing—original draft preparation, I.Š. and D.L.; writing—review and editing, I.Š., D.L., K.B., K.P. and L.Š. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The Ethical Board of the School of Dental Medicine, University of Zagreb, independently reviewed and approved the study under the approval No. 05-PA-30-XI-11/2019.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data are available by request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



WHO World Health Organization. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19. 2020. Available online: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---3-march-2020 (accessed on 25 November 2022).

	



Croatian Dental Chamber: Notification on Protocol for Healthcare Professionals in Case of Suspicion of COVID-19, a Disease Caused by a New Coronavirus. Available online: https://www.hkdm.hr/novost/1773/Postupanje-zdravstvenih-djelatnika-u-slucaju-postavljanja-sumnje-na-COVID%E2%80%9319 (accessed on 25 November 2022).

	



Croatian Physician Assembly: Opinion of the Croatian Dental Association/HLZ on the Treatment of Patients in the Dental Practice during the COVID-19 Pandemic. Available online: https://www.hlz.hr/strucna-drustva/misljenje-hrvatskog-stomatoloskog-drustva-hlz-a-o-postupanju-s-pacijentima-u-ordinaciji-dentalne-medicine-tijekom-pandemije-covid-19/ (accessed on 25 November 2022).

	



Silvestre, F.; Martinez-Herrera, M.; Márquez-Arrico, C.; Silvestre-Rangil, J. COVID-19, A new challenge in the dental practice. J. Clin. Exp. Dent. 2021, 13, e709–e716. [Google Scholar] [CrossRef] [PubMed]

	



Meng, L.; Hua, F.; Bian, Z. Coronavirus Disease 2019 (COVID-19): Emerging and Future Challenges for Dental and Oral Medicine. J. Dent. Res. 2020, 99, 481–487. [Google Scholar] [CrossRef] [PubMed]

	



Croatian Dental Chamber: Guidelines and Protocols for the Opening and Operation of Dental Offices and Dental Laboratories. Available online: https://www.hkdm.hr/novost/1836/Smjernice-i-protokoli-za-otvaranje-i-rad-ordinacija-dentalne-medicine-i-dentalnih-laboratorija/ (accessed on 25 November 2022).

	



Croatian Dental Chamber: Notification on Protocol for Healthcare Professionals in Case of Suspicion of COVID-19, a Disease Caused by a New Coronavirus. Available online: https://www.hzjz.hr/sluzba-epidemiologija-zarazne-bolesti/postupanje-zdravstvenih-djelatnika-u-slucaju-postavljanja-sumnje-na-novi-koronavirus-2019-ncov/ (accessed on 25 November 2022).

	



Agency for Medicinal Products and Medical Devices of Croatia: Annual Report on Drug Utilisation for 2020-Croatian Document. Available online: https://www.halmed.hr/en/Novosti-i-edukacije/Publikacije-i-izvjesca/Izvjesca-o-potrosnji-lijekova/Izvjesce-o-potrosnji-lijekova-u-Republici-Hrvatskoj-u-2020/ (accessed on 25 November 2022).

	



World Health Organization Collaborating Centre for Drug Statistics Methodology. ATC Classification Index with DDDs. Oslo, Norway. 2020. Available online: https://www.whocc.no/atc_ddd_index_and_guidelines/atc_ddd_index/ (accessed on 25 November 2022).

	



Croatian Bureau of Statistics: Population Estimates. Available online: https://www.dzs.hr/Hrv_Eng/Pokazatelji/Procjene%20stanovnistva.xlsx (accessed on 25 November 2022).

	



Croatian Institute for Public Health: Croatian Health Statistics Yearbook for 2020—Tabular Data. Available online: https://www.hzjz.hr/hrvatski-zdravstveno-statisticki-ljetopis/hrvatski-zdravstveno-statisticki-ljetopis-za-2020-tablicni-podaci/ (accessed on 25 November 2022).

	



Šutej, I.; Lepur, D.; Božić, D.; Pernarić, K. Medication Prescribing Practices in Croatian Dental Offices and Their Contribution to National Consumption. Int. Dent. J. 2021, 71, 484–490. [Google Scholar] [CrossRef] [PubMed]

	



Bordea, I.R.; Candrea, S.; Sălăgean, T.; Pop, I.D.; Lucaciu, O.; Ilea, A.; Manole, M.; Băbțan, A.-M.; Sirbu, A.; Hanna, R. Impact of COVID-19 Pandemic on Healthcare Professionals and Oral Care Operational Services: A Systemic Review. Risk Manag. Health Policy 2021, 14, 453–463. [Google Scholar] [CrossRef] [PubMed]

	



Shah, S.; Wordley, V.; Thompson, W. How did COVID-19 impact on dental antibiotic prescribing across England? Br. Dent. J. 2020, 229, 601–604. [Google Scholar] [CrossRef]

	



Ostrc, T.; Pavlović, K.; Fidler, A. Urgent dental care on a national level during the COVID -19 epidemic. Clin. Exp. Dent. Res. 2020, 7, 271–278. [Google Scholar] [CrossRef]

	



Mian, M.; Teoh, L.; Hopcraft, M. Trends in Dental Medication Prescribing in Australia during the COVID-19 Pandemic. JDR Clin. Transl. Res. 2021, 6, 145–152. [Google Scholar] [CrossRef]

	



Rabie, H.; Figueiredo, R. Provision of dental care by public health dental clinics during the COVID-19 pandemic in Alberta, Canada. Prim. Dent. J. 2021, 10, 47–54. [Google Scholar] [CrossRef]

	



Cope, A.L.; Francis, N.A.; Wood, F.; Chestnutt, I.G. Antibiotic prescribing in UK general dental practice: A cross-sectional study. Community Dent. Oral Epidemiol. 2016, 44, 145–153. [Google Scholar] [CrossRef]

	



Mainjot, A.; D’Hoore, W.; Vanheusden, A.; Van Nieuwenhuysen, J.-P. Antibiotic prescribing in dental practice in Belgium. Int. Endod. J. 2009, 42, 1112–1117. [Google Scholar] [CrossRef]

	



Teoh, L.; Stewart, K.; Mariño, R.; McCullough, M.J. Perceptions, attitudes and factors that influence prescribing by general dentists in Australia: A qualitative study. J. Oral Pathol. Med. 2019, 48, 647–654. [Google Scholar] [CrossRef] [PubMed]

	



Segura-Egea, J.J.; Gould, K.; Şen, B.H.; Jonasson, P.; Cotti, E.; Mazzoni, A.; Sunay, H.; Tjaderhane, L.; Dummer, P.M.H. European Society of Endodontology position statement: The use of antibiotics in endodontics European Society of Endodontology. Int. Endod. J. 2018, 51, 20–25. [Google Scholar] [CrossRef] [PubMed]

	



Teughels, W.; Feres, M.; Oud, V.; Martín, C.; Matesanz, P.; Herrera, D. Adjunctive effect of systemic antimicrobials in periodontitis therapy: A systematic review and meta-analysis. J. Clin. Periodontol. 2020, 47, 257–281. [Google Scholar] [CrossRef] [PubMed]

	



Šutej, I.; Peroš, K.; Trkulja, V.; Rudež, I.; Barić, D.; Alajbeg, I.; Pintarić, H.; Stevanović, R.; Lepur, D. The epidemiological and clinical features of odontogenic infective endocarditis. Eur. J. Clin. Microbiol. Infect. Dis. 2020, 39, 637–645. [Google Scholar] [CrossRef] [PubMed]

	



Teoh, L.; Cheung, M.; Dashper, S.; James, R.; McCullough, M. Oral Antibiotic for Empirical Management of Acute Dentoalveolar Infections—A Systematic Review. Antibiotics 2021, 10, 240. [Google Scholar] [CrossRef]

	



Gautret, P.; Lagier, J.C.; Parola, P.; Hoang, V.T.; Meddeb, L.; Mailhe, M.; Doudier, B.; Courjon, J.; Giordanengo, V.; Vieira, V.E.; et al. Hydroxychloroquine and azithromycin as a treatment of COVID-19: Results of an open-label non-randomized clinical trial. Int. J. Antimicrob. Agents 2020, 56, 105949. [Google Scholar] [CrossRef]

	



Dar-Odeh, N.; Babkair, H.; Abu-Hammad, S.; Borzangy, S.; Abu-Hammad, A.; Abu-Hammad, O. COVID-19: Present and Future Challenges for Dental Practice. Int. J. Environ. Res. Public Health 2020, 17, 3151. [Google Scholar] [CrossRef]

	



Duncan, E.M.; Goulao, B.; Clarkson, J.; Young, L.; Ramsay, C.R. ‘You had to do something’: Prescribing antibiotics in Scotland during the COVID-19 pandemic restrictions and remobilisation. Br. Dent. J. 2021, 23, 1–6. [Google Scholar] [CrossRef]

	



Bara, W.; Brun-Buisson, C.; Coignard, B.; Watier, L. Outpatient Antibiotic Prescriptions in France: Patients and Providers Characteristics and Impact of the COVID-19 Pandemic. Antibiotics 2022, 11, 643. [Google Scholar] [CrossRef]

	



Ali, S.A.; Al-Qahtani AM, A.; Al Banai, S.R.; Albaker, F.J.; Almarri, A.E.; Al-Haithami, K.; El Ansari, W. Role of Newly Introduced Teledentistry Service in the Management of Dental Emergencies During COVID-19 Pandemic in Qatar: A Cross-Sectional Analysis. Telemed J. E Health 2022, 28, 1623–1632. [Google Scholar] [CrossRef]

	



Palmer, N.O.A.; Seoudi, N. The effect of SARS-CoV-2 on the prescribing of antimicrobials and analgesics by NHS general dental practitioners in England. Br. Dent. J. 2021, 21, 1–6. [Google Scholar] [CrossRef] [PubMed]

	



Lazarus, J.V.; Romero, D.; Kopka, C.J.; Karim, S.A.; Abu-Raddad, L.J.; Almeida, G.; Baptista-Leite, R.; Barocas, J.A.; Barreto, M.L.; Bar-Yam, Y.; et al. A multinational Delphi consensus to end the COVID-19 public health threat. Nature 2022, 611, 332–345. [Google Scholar] [CrossRef] [PubMed]








[image: Antibiotics 12 00111 g001 550] 





Figure 1. Descriptive statistics of drug prescription in time intervals (2014/15, 16/17, 18/19, 20/21). Same letters indicate statistically significant values for comparisons among year intervals. Error bars denote ±1 SD. 
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Table 1. National medication consumption in dental medicine between 2019 and 2021.
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	Year
	Cost */Change Between the Years
	Number of Issued Prescriptions (NIS)/Change Between the Years





	2019
	12,683,256.41
	451,728



	2020
	13,199,189.85/(+4%)
	467,947/(+3.5%)



	2021
	13,507,140.65/(+2.3%)
	479,427/(+2.4%)







* Croatian kuna.
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Table 2. The 10 most frequently prescribed medications in DID for period 2014–2021.
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	Prescribed Medicine
	2014 **

DID *
	2015 **

DID *
	2016 **

DID *
	2017 **

DID *
	2018 **

DID *
	2019 **

DID *
	2020

DID *
	2021

DID *





	amox. + clavulanic acid
	1.15
	1.22
	1.28
	1.33
	1.36
	1.38
	1.47
	1.54



	ibuprofen
	0.19
	0.23
	0.27
	0.3
	0.33
	0.35
	0.39
	0.43



	ketoprofen
	0.13
	0.14
	0.17
	0.17
	0.17
	0.17
	0.196
	0.2



	amoxicilin
	0.19
	0.19
	0.19
	0.18
	0.174
	0.16
	0.15
	0.16



	clindamycin
	0.13
	0.13
	0.13
	0.13
	0.13
	0.128
	0.138
	0.136



	povidone iodine
	0.1
	0.1
	0.11
	0.11
	0.1
	0.09
	0.118
	0.115



	diclofenac
	0.15
	0.14
	0.13
	0.12
	0.11
	0.098
	0.1
	0.097



	metronidazole
	0.07
	0.08
	0.08
	0.08
	0.08
	0.082
	0.085
	0.081



	cephalexin
	0.05
	0.05
	0.05
	0.04
	0.04
	0.031
	0.029
	0.028



	azithromycin
	0.01
	0.011
	0.011
	0.012
	0.012
	0.013
	0.016
	0.02







* DID daily defined doses per 1000 inhabitants per day. ** This study was based upon a part of the same subject group dataset of a previous publication [12]. The papers substantially add to each other to warrant publication as separate papers.
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Table 3. Most commonly prescribed medications in dental practice by the annual number of prescriptions in 2014–2021.
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	Prescribed Medicine
	2014 **

NIS *
	2015 **

NIS *
	2016 **

NIS *
	2017 **

NIS *
	2018 **

NIS *
	2019

NIS *
	2020

NIS *
	2021

NIS *





	amox. + clavulanic acid
	186,698
	194,123
	205,411
	209,632
	212,860
	213,156
	221,922
	229,072



	ibuprofen
	27,133
	33,084
	38,757
	43,477
	47,906
	50,166
	54,772
	59,652



	clindamycin
	44,805
	45,391
	46,362
	44,544
	43,699
	43,049
	44,333
	43,602



	amoxicilin
	52,492
	50,863
	50,349
	48,077
	45,712
	43,184
	39,796
	40,260



	metronidazole
	33,330
	35,049
	36,923
	37,254
	38,284
	38,391
	37,864
	37,308



	povidone iodine
	13,627
	14,471
	15,923
	9487
	294
	12,453
	15,488
	15,224



	ketoprofen
	9491
	10,168
	11,834
	11,879
	11,667
	11,883
	13,269
	13,437



	azithromycin
	5311
	5473
	5398
	5767
	5794
	5872
	8181
	8892



	cephalexin
	18,092
	16,516
	15,220
	13,796
	11,475
	9642
	8361
	8056



	diclofenac
	9791
	8958
	8241
	7721
	6985
	6119
	6481
	5882







* NIS—number of issued prescriptions. ** This study was based upon a part of the same subject group dataset of a previous publication [12]. The papers substantially add to each other to warrant publication as separate papers.
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