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Abbreviations 
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Codex / Neues Rezeptur-Formularium) 
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Introduction 
 

According to the scientific articles published in the last five years, 

extemporaneous preparations are still being prescribed and compounded all 

around the world – in Europe, North America, South America, Australia, Asia, 

and Africa.1,2,3,4,5,6,7 This means that, despite the numerous industrially 

manufactured medicinal products available on the market, extemporaneous 

preparations are still occupying their niche among the services offered by the 

pharmacies. Physicians prescribe extemporaneous preparations in cases when the 

patient requires an individual approach, because industrially manufactured 

medicinal products are not available in a suitable dose, dosage form, or the 

desired combination of active ingredients or if the patient is allergic to an 

excipient used in industrially manufactured medicinal products.5,8,9,10,11 

Extemporaneous preparations often share similar availability issues with orphan 

drugs and medicinal products available for compassionate use.12,13 

Extemporaneous preparations are mostly used in otolaryngology, dermatology, 

paediatrics, ophthalmology, and dentistry branches.12 

However, extemporaneous preparations are high-risk products due to 

various factors that influence their safety and efficacy.5,14,15 In contrast to 

industrially manufactured medicinal products, extemporaneous preparations do 

not undergo clinical evaluation of their safety and efficacy.5,15 Pharmacies often 

have limited quality control methods for testing the quality of the prepared 

medicinal products. Often the only available quality test just consists of 

pharmacist’s notes that list the ingredients used in the preparation and their 

amounts.16 Several articles and reports were published on errors in preparation 

of extemporaneous medicinal products in different countries that had serious 

consequences.17,18,19,20 Most frequent and also some of the most dangerous errors 

are incorrect calculations or unit conversions leading to exceeded concentration 

of an active ingredient or another ingredient, as well as increased microbiological 



 

8 

contamination.17,21 Fatal cases and serious health issues resulting from such 

errors have been recorded both in Europe and in the USA.17,19 Even in cases when 

medicinal products prepared in pharmacies comply to microbiological 

requirements, all calculations have been done correctly, and appropriate 

compounding technology has been used, there is a risk that the prescribed 

composition will not be safe and / or effective.22  

Aware of the risks associated with the prescribing, preparation, 

dispensing of extemporaneous preparations and at the same time aware of the 

need for these drugs, several European countries, the USA, and Australia have 

developed formularies containing standardized monographs on extemporaneous 

preparations as well as guidelines and recommendations for safe prescribing and 

preparation of extemporaneous drugs.11,16,23,24,25 Databases of local and 

international scale have also been developed, such as CompoundingToday and 

Rezepturenfinder.26,27 Each standardized monograph included in the main 

German information resource on extemporaneous preparations, hereinafter 

referred to as DAC/NRF, provides at least the following information: all active 

ingredients and excipients needed for the preparation; compounding technology; 

packaging appropriate to the composition and dosage form; required labelling; 

stability requirements; beyond-use date; quality control requirements; 

indications for use; dose; frequency of use.23 On the other hand, USP 

Compounding Compendium created in the USA is part of the US Pharmacopeia. 

The monographs included in the resource also contain all the necessary 

information on the ingredients, compounding technology, packaging appropriate 

to the composition and dosage form, labelling, beyond-use date, and methods of 

analysis.24 Since 1902, a national formulary has been available to Australian 

health care professionals containing not only clinical monographs on active 

ingredients used in Australia but also monographs on extemporaneous 

preparations. The formulary is published by the Pharmaceutical Society  
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of Australia (PSA) and its content is regularly reviewed and updated. Australian 

monographs on extemporaneous preparations provide information on all 

ingredients, their quantities, compounding technology, packaging, and  

beyond-use date as well as indications for use.25 The monographs allow 

physicians to choose and pharmacists to prepare medicinal products with the 

active ingredients and combinations thereof with evidence-based use in the 

relevant fields. They also provide certainty that the prepared composition will be 

stable within the stated shelf life. Despite the importance of such resources, their 

cross-border use is limited because of the different levels of development of 

extemporaneous preparations worldwide and because no uniform standards for 

their preparation and control exist even in EU countries.28 In addition, the share 

of community pharmacies preparing medicinal products varies across European 

countries. For example, all community pharmacies in Portugal and Germany 

offer the service “preparation of medicinal products in the pharmacy”, while in 

Denmark, the production of extemporaneous preparations is centralized in just 

three community pharmacies.29,30,31 Moreover, the laws and regulations 

governing the preparation of medicinal products in pharmacies are not 

harmonized between the European countries.32 The Council of Europe 

emphasizes that all European patients have the right to receive medicinal 

products of equivalent quality. In order to prevent disparity of quality and safety, 

in 2011 the Committee of Ministers of the Council of Europe adopted for the first 

time the Resolution CM/ResAP(2011)1 on Quality and Safety Assurance 

Requirements for Medicinal Products Prepared in Pharmacies for the Special 

Needs of Patients. Member States were recommended to adapt their legislation 

to the principles set out in the Resolution.33 

Documents related to extemporaneous preparations are being created not 

only at national or European Union level, but also at global level. Given that 

manufactured medicinal products for paediatric use are not always available, the 
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World Health Organisation (WHO) in collaboration with the International 

Pharmaceutical Federation (FIP) developed in 2016 guidelines for health care 

professionals outlining the main issues related to extemporaneous preparation 

and offering possible solutions.34 

After the Resolution was first adopted, a study was carried in the 

European Union to determine whether and how the Resolution affected the 

national legislation of 12 European countries (Belgium, the Czech Republic, 

Denmark, Finland, Ireland, Italy, the Netherlands, Poland, Portugal, Serbia, the 

Swiss Confederation, and the United Kingdom). The researchers concluded that: 

“the overall results of the survey indicate that among the countries involved there 

is, in general, a clear commitment to implement the recommendations of the 

Resolution”.35 This survey did not include any data on Latvia. The Resolution 

was updated again in 2016.33 Since most of Latvian regulatory enactments 

regulating this sector were adopted before the adoption of the Resolution,  

a question arises as to which paragraphs of the regulation are fulfilled in full or 

partially and which are not fulfilled. 

Until 1991, Latvia was part of the USSR and the preparation of medicinal 

products in Latvia was regulated by the procedures adopted by the USSR in 

accordance with the USSR Pharmacopoeia and standardized formulations. It has 

been 30 years since Latvia regained its independence, but Latvia still does not 

have its own standardized formulations and official information resources in the 

state language. It is not known not only what extemporaneous preparation 

compositions are being prescribed, but also what specialties of physicians 

prescribe extemporaneous preparations and what their sales volumes are in 

different regions of Latvia. In a situation where the country has neither 

standardized formulations, nor guidelines or recommendations for prescribing 

and preparing extemporaneous medicinal products, the physician’s knowledge 

of extemporaneous preparations and experience in prescribing them becomes 
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especially important. Therefore, it is crucial to know what specialties of 

physicians prescribe the most of extemporaneous preparations. In turn, the sales 

volume of extemporaneous preparations in different regions of Latvia would 

allow to assess the topicality of the service “preparation of medicinal products in 

the pharmacy” across Latvia. Currently, the list of pharmacies that have a permit 

for the special activity condition “preparation of medicinal products in the 

pharmacy” is published on the website of the State Agency of Medicines 

(SAM).36 However, the list does not provide information on the sales volume of 

extemporaneous preparations in Latvian pharmacies, because the fact that a 

pharmacy has a permit to prepare medicinal products does not necessarily mean 

that the respective pharmacy exercises these rights. In Latvia, there have only 

been attempts to study individual pharmacy prescriptions within the framework 

of course papers, Bachelor’s or Master’s theses.37,38,39 No studies that would 

collect data on extemporaneous prescriptions, describe the current situation in 

different regions of Latvia, and compare the prescriptions of Latvian pharmacies 

with the standardized formulations of European countries, the USA, and 

Australia have been performed so far. As standardized formulations, guidelines, 

and recommendations create preconditions for prescribing and compounding 

safe and effective medicinal products, it is important for Latvia to establish the 

relevant documents. Before deciding whether to develop any new information 

resources or use the experience of other countries for Latvian health care 

professionals, it is important to identify the compositions and dosage forms 

prescribed in Latvia, as well as understand whether the relevant active 

ingredients, active ingredient combinations, and excipients are used in the 

standardized formulations of other countries. 

It would be crucial for Latvia as a member of the European Union (EU) 

to strive for a uniform approach to extemporaneous preparations. Since the 

approach depends on the regulatory enactments adopted in the country, it is 
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important to perform the analysis of Latvian regulatory enactments in the 

respective field and their comparison with the Resolution of the Committee of 

Ministers of the Council of Europe.  

A study on the availability of extemporaneous preparations in Latvian 

pharmacies could not only help to assess the current situation and provide insight 

into the most promising development directions for extemporaneous 

preparations, but also contribute to the harmonization of processes related to 

extemporaneous preparations within Europe.  

 

Aim of the study 
 

To evaluate the regulatory framework and distribution of preparation of 

medicinal products, to compile and analyse the assortment of extemporaneous 

formulations in Latvian pharmacies comparing it with the standardized 

formulations of Germany, the USA, and Australia, and to create practical 

recommendations for improving the quality of medicinal products prepared in 

Latvian pharmacies and further development of this area. 

 

Objectives of the study 
 

1. To compare the Latvian regulatory enactments regulating the 

preparation of medicinal products in pharmacies with the Resolution 

of the Committee of Ministers of the Council of Europe. 

2. To determine the sales volume of extemporaneous preparations in 

Latvian pharmacies that had the special operation condition 

“preparation of medicinal products in the pharmacy” specified in the 

annex to their licence in 2017. 
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3. To analyse the prescribed extemporaneous preparations prepared in 

Latvian pharmacies and identify the health care professionals who 

prescribed extemporaneous preparations, dosage forms, active 

ingredients, their number in the dosage forms, excipients. 

4. To compare the data obtained on the dosage forms prescribed, the 

active ingredients and excipients used with data, stability studies, and 

guidelines from Germany, the USA, and Australia. 

5. To identify and describe the problems associated with the prescribing, 

preparing, and dispensing of extemporaneous preparations in Latvia; 

to compare them with the experience of other EU countries, the USA, 

and Australia. 

6. To provide practical recommendations to promoting safe and effective 

prescribing, preparing, and dispensing of extemporaneous 

preparations. 

 

Hypotheses of the study 
 

1. The extemporaneous formulations in Latvian pharmacies are different 

from the formulations used in Germany, the USA, and Australia in 

terms of active ingredients and excipients. 

2. In extemporaneous formulations in Latvia, two or more active 

ingredients in one dosage form are widely used (> 50 %), which lacks 

studies on stability and compatibility of ingredients. 

 

Novelty of the study 
 

The preparation of extemporaneous medicinal products is the oldest 

function of a pharmacy that has survived to the present day. In the EU as well as 

the USA and Australia, the compositions and compounding technologies of these 

medicinal products continue to evolve, and new standardized formulations are 
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being developed. However, in each country, the preparation of the medicinal 

products has followed its own way of development, and a national health care 

system has been established, in which the preparation of the medicinal products 

has a different role and regulatory framework. To date, a number of studies have 

been carried out that provide an insight into the state of affairs regarding 

extemporaneous preparations in different EU countries. However, such studies 

concerning the Baltic States (Latvia, Lithuania, and Estonia) are lacking. For 

example, the study published in 2017 on the impact of the Resolution on the 

legislation of European countries does not include the Baltic States.35 The 

peculiarity of the Baltic States in comparison with other EU member states lies 

in the fact that these countries were part of the USSR until 1991, and the 

preparation of medicinal products was regulated by the procedures adopted by 

the USSR in accordance with the USSR Pharmacopoeia and standardized 

formulations. A study of the current situation in the Baltic States is essential to 

develop a unified view of extemporaneous preparation-related processes across 

the EU. This study describes, for the first time, the current situation in the field 

of extemporaneous preparations in different regions of Latvia. The formulations 

of Latvian pharmacies are compared with the standardized formulations of 

European countries, the USA, and Australia to assess the safety of the existing 

extemporaneous preparations for Latvian patients.  

 

Structure and volume of the Doctoral Thesis 
 

The Doctoral Thesis is written in Latvian. It consists of 5 chapters: 

“Literature review”, “Materials and methods”, “Results”, “Discussion” and 

“Conclusions”. The volume of the Doctoral Thesis is 115 pages, the work 

contains 15 tables, 2 graphs and 3 supplements. The references of the Doctoral 

Thesis consist of 183 sources.  
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1 Materials and methods 
 

1.1 Comparison of Latvian regulatory enactments regulating 

compounding of extemporaneous preparations  

with the Resolution of Council of Europe 
 

In order to compare the regulatory framework of Latvia with the 

Resolution, the Latvian Pharmaceutical Law and the Cabinet of Ministers 

Regulations regulating prescription, compounding and control of 

extemporaneous preparations in community pharmacies were analysed. 

 

1.2 Sales volume of extemporaneous preparations in Latvian 

pharmacies, which had a special operation condition 

“preparation of medicinal products in the pharmacy”  

in the annex to their licence in 2017 
 

50.07 % of community Latvian pharmacies had a special operation 

condition “preparation of medicinal products in the pharmacy” in the annex to 

their licence in 2017.40 The fact that pharmacies are allowed to compound 

medicinal products does not mean that the relevant pharmacy exercises these 

rights. Information about the scope of sale of extemporaneous preparations in 

these pharmacies is not publicly available. For this reason, in order to 

characterize the sales volume of extemporaneous preparations in Latvian 

pharmacies in 2017, I gained access to unpublished data of the State Agency of 

Medicines (SAM) on the turnover of extemporaneous preparations in 2017 in all 

statistical regions of Latvia.41 In accordance with order No. 271 of the Cabinet 

of Ministers “On the Statistical Regions of the Republic of Latvia and 

Administrative Units Therein” Latvia is broken down into six statistical regions: 

Riga statistical region, Pieriga statistical region, Vidzeme statistical region, 

Kurzeme statistical region, Zemgale statistical region, Latgale statistical region. 

Furthermore, the regions consist of republican cities and municipalities.42  
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A separate Microsoft Excel spreadsheet was prepared for each statistical region 

in order to summarize the unpublished information of SAM on the turnover of 

medicinal products compounded extemporaneously in 2017 in all Latvian 

statistical regions. Each Microsoft Excel spreadsheet summarizes these data on 

each community pharmacy that compounded medicinal products in the 

respective region:  

• Name of the pharmacy; 

• Name of the company owning the pharmacy; 

• Municipality or republican city, where the pharmacy is located; 

• Amount of money (in euro, without VAT), which the pharmacy 

obtained from the sale of extemporaneous medicinal products to 

natural and legal persons; 

• Share in percentage of the total amount of money (in euro, without 

VAT), which the pharmacy obtained from the sale of extemporaneous 

preparations to natural and legal persons. As the total sales volume of 

all Latvian community pharmacies for extemporaneous preparations 

(in euro, without VAT) is known, each pharmacy’s share is expressed 

as a percentage from total sales volume.  

The data were anonymized so that an individual provider of the 

service “preparation of medicinal products in the pharmacy” could not be 

identified. 

Hospital pharmacies were not included in the study because no data 

were available on the turnover of extemporaneous preparations prepared in 

these pharmacies. 
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1.3 Selection of Latvian community pharmacies  

to be included in the study 
 

In 2017, 384 community pharmacies in Latvia had a permit for the special 

operation condition “preparation of medicinal products in the pharmacy”.40 As 

already described in section 1.2, the existence of the permit does not necessarily 

mean that the pharmacy in question prepared extemporaneous preparations. In 

order to identify in which community pharmacies and in which statistical regions 

extemporaneous preparations were prepared in 2017, I used the SAM data on the 

turnover of extemporaneous preparations. As, analyzing the SAM data, I found 

out that extemporaneous preparations were sold in all statistical regions of 

Latvia, community pharmacies were selected according to the geographical 

distribution. Having initially evaluated and being aware of the time required to 

enter the prescription data within the framework of the preparation of the doctoral 

thesis, 165 pharmacies were approached, of which 17 pharmacies agreed to 

participate in the study. The pharmacies included in the research represented all 

six statistical regions, four republican cities, and seven municipalities: 

• Riga statistical region – the research included seven pharmacies; 

• Pieriga statistical region – the research included five pharmacies 

representing Adazi Municipality, Salacgriva Municipality, Carnikava 

Municipality, Salaspils Municipality, Incukalns Municipality;  

• Vidzeme statistical region – the research included one pharmacy 

representing Aluksne Municipality; 

• Kurzeme statistical region – the research included two pharmacies 

representing republican city Ventspils and Kuldiga Municipality; 

• Zemgale statistical region – the research included one pharmacy 

representing republican city Jelgava; 

• Latgale statistical region – the research included one pharmacy 

representing republican city Daugavpils. 
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Pharmacies included in the study represented three different limited 

liability companies (LLC). 

Pharmacies compounding homeopathic medicines were not included in 

the study. 

 

1.4 Analysis of extemporaneous prescriptions prepared  

in the selected community pharmacies in 2017 
 

The primary data used in the dissertation were extemporaneous 

prescriptions. A database was created entering data on all the prescriptions 

prepared in the selected pharmacies in 2017 to summarize information on 

extemporaneous prescriptions. The data were obtained by visiting the 

pharmacies or offices of pharmacy chains and entered into the database on site. 

The data were collected from 25 December 2017 to 12 January 2019.  

The following data were summarized about each prescription:  

• The pharmacy, in which the medicine was prepared;  

• The statistical region and the republican city or municipality, where 

the pharmacy is located;  

• The month, in which the prescription was prepared; 

• The speciality of the health care professional, who prescribed the 

prescription, in accordance with the classifier of professions of health 

care professionals;43  

• The dosage form; 

• All active ingredients; 

• The number of active ingredients in the dosage form; 

• All excipients. 
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Bulk drug substances and industrially manufactured finished dosage 

forms containing active ingredients—tablets, solutions, ointments, and creams – 

used instead of bulk drug substances are classified as active ingredients in this 

thesis. 

 

1.5 Comparisons of Latvian Extemporaneous Formulations 

 with German, USA, and Australian Formulations 
 

In order to compare the extemporaneous formulations prescribed by 

Latvian health care professionals with German, USA, and Australian 

formulations, the sources containing compounded medication monographs as  

a standard of practice and quality in these countries were analysed. 

• Deutscher Arzneimittel-Codex / Neues Rezeptur-Formularium 

(DAC/NRF);23 

• United States Pharmacopeia Compounding Compendium (USP 

Compounding Compendium);24 

• Australian Pharmaceutical Formulary (APF).25 

The German DAC/NRF was selected because it contains the biggest 

collection of standardized extemporaneous prescriptions in Europe.8 The content 

of the formulary is regularly reviewed and updated, obsolete compositions are 

excluded from the formulary.12  

If the DAC/NRF did not contain any of the active ingredients  

prescribed in Latvia, they were searched in German professional literature  

on extemporaneous compounding, as well as in the database maintained by the 
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DAC/NRF, which contains more than 2.5 thousand formulations. These 

formulations are classified into three groups: 

• Standardized and / or verified formulations; 

• Formulations that can be prescribed and prepared provided that the 

database user evaluates the comments provided by the DAC/NRF 

team;  

• Incompatible and / or doubtful formulations. 

The USA USP Compounding Compendium was selected because it 

contains compounded preparation monographs, which are part of official text 

from the United States Pharmacopeia (USP) National Formulary (NF). The 

resource provides information not only on ingredients and compounding 

technology, but also on packaging, labelling, beyond-use date, and assay 

methods.24,44 

The Australian Pharmaceutical Formulary (APF) was selected because it 

is published by the Pharmaceutical Society of Australia (PSA). The PSA is the 

only Australian Government-recognised national professional pharmacy 

organisation representing all of Australia’s pharmacists.45 National guidelines on 

compounding of medicines encourage pharmacists to use the APF to compound 

safe extemporaneous preparations.11  

The active ingredients, combinations of active ingredients, and excipients 

prescribed by Latvian health care professionals were searched in these sources 

according to the dosage form. 

 

1.6 Statistical methods of data processing 
 

Data were analysed using descriptive statistical methods. The percentage 

distribution of extemporaneous preparation sales by regions and the percentage 

distribution of extemporaneous preparation dosage forms by specializations of 

health care professionals were determined. The percentage of active ingredients 
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and excipients in the prescriptions for extemporaneous preparations was 

determined, describing the most common dosage forms. The results were 

presented in accordance with the internationally recognized APA standard and 

ICMJE unified requirements.46,47 

 

1.7 Ethical aspects 
 

The study “Availability of extemporaneous preparations in pharmacies in 

Latvia: a quantitative and qualitative assessment of the situation and future 

perspectives” was allowed by the Ethics Committee of Rīga Stradiņš University 

(Identification code Nr. 14, date of approval 5 October 2017). 
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2 Results 
 

2.1 Compliance of Latvian regulatory enactments regulating 

compounding of extemporaneous preparations  

in pharmacies with the requirements  

of the Resolution  
 

The Resolution consists of 13 paragraphs, first of which explains the field 

of application of the Resolution, the second explains the definitions used in the 

Resolution, while Paragraphs 3–13 describe requirements for the quality and 

safety assurance of medicinal products prepared in pharmacies.33 

In accordance with Paragraph 3 “Added value of pharmacy preparations 

and responsibilities of health care professionals” of the Resolution a pharmacist 

should check whether the prescribed pharmacy preparation has a suitable 

industrially manufactured equivalent available on the national market. This is 

partially described in CM Regulations No. 288, which provide: “If the medicinal 

product is not available in a ready-made form of medicinal product, the 

pharmacist shall ensure the preparation thereof.”48 Latvian laws do not stipulate 

replacement of extemporaneous preparations with industrial preparations, and 

neither the Pharmaceutical Law nor CM Regulations set a limit that a pharmacist 

is allowed to prepare only the medicinal products, which have no industrial 

equivalent. A patient may submit a prescription for an extemporaneous 

preparation to any community pharmacy in Latvia. All community pharmacies, 

whose licences do not include a special operation condition “preparation of 

medicinal products in the pharmacy” in their annex, should conclude an 

agreement on the preparation of the medicinal product with a pharmacy, which 

is offering this service. The prepared medicinal product is delivered to the 

pharmacy, to which the patient has submitted his or her prescription.48 CM 

Regulations No. 304 provide: “The head of a pharmacy shall be liable for the 

quality of medicinal products prepared in the pharmacy.”49 This sentence 
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provides that the medicinal product preparing pharmacy is responsible for the 

quality of the particular product. 

As to Paragraph 4 “Preparation process” of the Resolution, Latvian 

regulatory enactments do not currently contain requirements for the Good 

Manufacturing Practices Guide (GMP Guide) and the Guide to Good Practice for 

the Preparation of Medicinal Products in Health Care Establishments in 

Pharmaceutical Inspection Convention and Pharmaceutical Inspection  

Co-operation Scheme (PIC/S GPP Guide) for medicinal products prepared in 

community pharmacies, but the implementation of the PIC/S GPP Guide is 

planned in CM Regulations No. 288. The Latvian Language Agency translated 

the PIC/S GPP Guide into Latvian in 2017.50 The quality of medicinal products 

compounded in a pharmacy is supervised by SAM, and its operational strategy 

for 2017–2019, section on the improvement of competences of SAM employees, 

emphasizes the need to increase competence in relation to the PIC/S standard.51 

In 2020, a continuing education course for pharmacists was organized within the 

framework of the European Social Fund project No. 9.2.6.0/17/I/001 “Further 

training of the health care and health care support personnel”, one of the topics 

of which was “Requirements of the PIC/S Guide to Good Preparation Practice”.52 

Although the implementation of the above-mentioned documents in Latvia is just 

a plan, currently valid regulatory enactments48,49 contain paragraphs partially 

correlating with requirements of Paragraph 4 of the Resolution – when accepting 

a prescription and also when compounding extemporaneous preparations, the 

composition of the extemporaneous preparations should be evaluated to ensure 

safety and efficacy of the medicinal product. A pharmacist should observe 

compatibility and physical and chemical properties of substances, as well as 

principles of pharmaceutical technology. The requirements to the arrangement 

and location of premises for compounding of extemporaneous preparations are 

determined by CM Regulations No. 288. These premises depending on  
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the specifics of pharmacy prescriptions should have workplaces arranged and 

equipped for preparation and analysis of liquid, semi-solid and solid dosage 

forms. Aseptic conditions should be provided for the preparation of sterile dosage 

forms.48 Education requirements to pharmacy staff involved in compounding and 

control of extemporaneous preparations are laid down by the Pharmaceutical 

Law, where the rights to perform these actions are granted only to specialists 

having pharmaceutical education – pharmacists and pharmacists’ assistants.53 

CM Regulations No. 288 provide that the duty of the head of a pharmacy is to 

provide the pharmacy with appropriately qualified employees.48 

At present, Latvian regulations do not contain the requirement regarding 

the creation of a product dossier for extemporaneous medicinal products as 

referred to in Paragraph 5. They also do not include the risk assessment of 

extemporaneous medicinal products recommended in Paragraph 5.2 “Risk 

assessment of a pharmacy preparation” consisting of two levels (“high-risk 

preparations” and “low-risk preparations”). In accordance with CM Reg. No. 304 

and CM Reg. No. 377, a pharmacist, upon accepting a prescription for 

compounding, shall examine the prescribed composition, including 

the compatibility of components, the doses of strong effect substances, and 

ascertain that the maximum volumes of any ethyl alcohol, narcotic and 

equivalent psychotropic substances allowed on one prescription have not been 

exceeded.49,54 In accordance with the Pharmaceutical Law, the State Agency of 

Medicines (SAM) shall evaluate and check compliance of manufacturers and 

importers of the active substance with GMP, and issue GMP certificates.53 

Furthermore, CM Regulations No. 344 provide that only those active substances 

can be used in the preparation of medicinal products, which were purchased from 

manufacturers and distributors registered with SAM.55  
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Paragraph 5.3 of the Resolution describes the availability of data for 

authorities for inspection or upon request. CM Regulations No. 304 provide that 

the Health Inspectorate shall conduct inspections in the pharmacies preparing 

medicinal products at least once a year. The Health Inspectorate is entitled to 

send samples of the extemporaneous preparations compounded, the purified 

water obtained, the concentrates and semi-finished products to be used for the 

compounding of extemporaneous preparations in a pharmacy to a laboratory for 

examination, including for microbiological testing, if there are doubts about their 

quality. Pharmacies shall document the process of preparation and analysis of 

medicinal products by making entries in the logs specified in the relevant 

regulations of the Cabinet of Ministers.49 

The marketing authorisation referred to in Paragraph 6 of the Resolution 

has not been introduced in Latvia. Pursuant to the Pharmaceutical Law and 

CM Regulations No. 376, the medicinal products compounded for an individual 

patient do not require registration at SAM.53,56 

Labelling of extemporaneous medicinal products generally meets the 

requirements of Paragraph 7 “Labelling” of the Resolution. CM Regulations 

No. 57 provide a detailed description of that. Unlike in the labelling of finished 

dosage forms, warnings are listed, which are added to labelling when needed, for 

example, “Shake before use”. Latvian regulations do not include the 

requirements that labelling should contain information not only about the 

pharmacy, in which the medicinal product was prepared, but also should state the 

name, address and telephone number of the pharmacy, where the medicinal 

product was ordered and dispensed.57 

Paragraph 8 of the Resolution is devoted to “Compliance with 

pharmacopoeial requirements”. Latvia has no up-to-date version of national 

pharmacopoeia, neither any officially approved instructions and quality 

standards for preparation of medicinal products in a pharmacy. CM Regulations 
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No. 344 provide that only those active substances can be used in the 

compounding of extemporaneous preparations, which have been purchased from 

manufacturers and distributors registered with SAM. Active substances should 

be produced in accordance with principles of good manufacturing practice and 

guidelines.55 CM Regulations No. 288 provide that it is the duty of the head  

of a pharmacy to draft instructions for compounding and control of 

extemporaneous preparations, while the pharmacist’s task is to compound 

extemporaneous preparations in accordance with the instructions approved by 

the head.48 After evaluating the quality of the compounded medicinal product, 

the pharmacist dispensing the medicinal product shall check the conformity of 

the packaging of the medicinal product with the physical and chemical properties 

of the components of the medicinal product.49  

The Latvian regulatory enactments do not provide for reconstitution of 

medicinal products referred to in Paragraph 9 of the Resolution for use in health 

care establishments. 

The Latvian regulations meet the requirements of the Resolution referred 

to in Paragraph 10 “Authorisation for pharmacies or licences for companies 

making preparations for pharmacies”. In accordance with CM Reg. No. 800 

a licence should be received to open a community pharmacy. A licence for 

opening (operation) of a pharmacy is issued by SAM, and it is also entitled to 

suspend and renew the licence.58 In Latvia, preparation of extemporaneous 

medicinal products is within the competence of pharmacies only. The 

Pharmaceutical Law defines preparation of medicinal products as a component 

of pharmaceutical care.53 In order to compound extemporaneous preparations,  

a pharmacy should receive permission from SAM, which specifies the special 

operation condition “preparation of medicinal products in the pharmacy” in the 

annex to the licence.58 Community pharmacies may prepare medicinal products 

for an individual patient based on individual prescriptions or upon a written 
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request of a medical institution.53 Since the compounding of extemporaneous 

preparations is an additional service of a pharmacy and not all Latvian 

pharmacies offer this service, the Latvian laws support the pharmacies preparing 

medicinal products. To protect these pharmacies, CM Regulations No. 610 

provide that when a pharmacy is moved, it cannot be located within a radius of 

500 metres of another community pharmacy, which prepares medicinal 

products.59 This restriction for movement of pharmacies was first set in 2002.60 

Since then the number of pharmacies having a special operation condition 

“preparation of medicinal products in the pharmacy” in the annex to their licence 

has increased more than three times — 120 pharmacies in 2003, 422 pharmacies 

in 2019.61,62 The pharmacies, which do not compound extemporaneous 

preparations, should conclude an agreement on the compounding of medicinal 

products with a pharmacy, which has this special operation condition in the 

annex to its licence.48 

Paragraph 11 of the Resolution is devoted to “Transparency and safety”. 

As it was mentioned before, in accordance with CM Reg. No. 304, the process 

of preparation and analysis of medicinal products shall be documented by 

pharmacies. The Health Inspectorate shall inspect the pharmacies preparing 

medicinal products at least once a year.49 State Agency of Medicines (SAM) has 

information about all the pharmacies preparing medicinal products, lists of these 

pharmacies are published on a regular basis.36 At present, SAM does not have 

accurate data about the full composition of the available pharmacy preparations 

and preparing pharmacies’ portfolio of different preparations. However, SAM 

has taken measures to obtain this information asking pharmacies to send 

compositions of prescriptions, which are compounded most often. Compositions 

of medicinal products prescribed by physicians and compounded by pharmacies 

are not subject to clinical expertise. In accordance with the Pharmaceutical Law, 

the Health Inspectorate is entitled to prohibit the distribution of any medicinal 
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products, active substances and excipients, if they have been found to be of 

inferior quality or falsified, but in the event of doubt as to their quality – 

to suspend the distribution of the medicinal products, active substances or 

excipients concerned until their quality has been definitively established.53 

The requirements of Paragraph 12 “Communication and information to 

patients” of the Resolution are included in CM Regulations No. 304 and No. 57. 

The persons dispensing medicinal products must check the labelling  

of compounded extemporaneous preparations.49 When dispensing 

the extemporaneous preparations, the pharmacist shall explain how to use and 

store the compounded extemporaneous preparation, and emphasize that this 

medicinal product can be used only during the period indicated by the physician 

and until their beyond-use date. Medicinal product administration conditions 

(dosage, route and frequency of administration), and special storage conditions, 

as well as the beyond-use date are always specified on the labelling of 

compounded medicinal products,57 consequently, the patient receives 

information both orally and in writing. 

Paragraph 13 “Distribution of pharmacy preparations” of the Resolution 

is partially mentioned in the Pharmaceutical Law and CM Regulations No. 416. 

SAM’s duties include the evaluation of compliance of distributors of medicinal 

products and active substances with good distribution practices and issuing of 

good distribution practice certificates.53 On the other hand, CM Regulations 

No. 416 provide: “In order to monitor the implementation of and compliance 

with the good distribution principle, the head of the pharmacy shall ensure self-

control and record the self-control measures”.63 The Latvian law does not 

describe requirements for export and import of extemporaneous preparations. 
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2.2 Overview on the sales volumes of extemporaneous 

preparations in Latvian pharmacies, which had a special 

operation condition “preparation of medicinal products  

in the pharmacy” in the annex to their licence in 2017 
 

An accurate number of extemporaneous medicinal products prepared in 

Latvian pharmacies based on prescriptions issued by health care professionals in 

2017 is unknown, however, the data on the market share of extemporaneous 

preparations are available. In accordance with SAM data, extemporaneous 

preparations accounted for a small market share compared to finished medicinal 

products (only 0.65 %), but the breakdown by Latvian pharmacies was uneven. 

In 2017, 384 pharmacies or 50.07 % of all the community pharmacies had  

a special operation condition “preparation of medicinal products in the 

pharmacy” in the annex to their licence. Although many pharmacies were entitled 

to prepare medicinal products, the data below show that this service was not 

provided by all the pharmacies. Every year the pharmacies compounding 

medicinal products should submit to the SAM a report stating the amount of 

money (in euro, without VAT), which the pharmacy obtained from the sale of 

extemporaneous medicinal products to natural and legal persons. 

Only 280 of 384 pharmacies submitted a report of sales of 

extemporaneous preparations for 2017 to the SAM. These pharmacies 

represented all Latvian statistical regions: Riga statistical region 

(108 pharmacies), Pieriga statistical region (39 pharmacies), Vidzeme statistical 

region (32 pharmacies), Kurzeme statistical region (35 pharmacies), Zemgale 

statistical region (27 pharmacies), Latgale statistical region (39 pharmacies). 

Extemporaneous medicinal products were mostly sold in Riga, and not only 

allopathic extemporaneous medicinal products, but also homeopathic medicinal 

products were compounded in Riga (Figure 2.1). 
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Figure 2.1. Sales of extemporaneous medicinal products  

in Latvian statistical regions in 2017 (%)  

 

Pharmacies in Riga represented 12 different limited liability companies 

(LLC) and one joint stock company (JSC). The breakdown of extemporaneous 

preparations in these pharmacies was uneven. In 27 pharmacies, the share in the 

percentage of sales of extemporaneous medicinal products in total sales was 
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lower than 0.01 %. In 73 pharmacies it was within 0.01 % to 0.44 %. Only eight 

pharmacies crossed the 1 % barrier and their sales were within 1.22 % to 

23.11 %. 

In the Pieriga statistical region the pharmacies were located in one 

republican city (Jurmala) and in 16 municipalities. The pharmacies in Pieriga 

represented eight different LLCs and one JSC. None of pharmacies crossed the 

1 % barrier. In seven pharmacies, the share in percentage of sales of 

extemporaneous medicinal products in total sales was lower than 0.01 %, in other 

32 pharmacies it was within 0.01 % to 0.72 %. 

In the Vidzeme statistical region the pharmacies were also located in one 

republican city (Valmiera) and in 16 municipalities. The pharmacies represented 

14 different LLCs and one JSC. In four pharmacies, the share in percentage of 

extemporaneous medicinal products in total sales was lower than 0.01 %. One 

pharmacy crossed the 1 % barrier, its sales were 1.78 %. In other pharmacies it 

was within 0.01 % to 0.78 %. 

In the Kurzeme statistical region the pharmacies were located in two 

republican cities (Liepaja and Ventspils) and in six municipalities. The 

pharmacies represented seven different LLCs and one JSC. In nine pharmacies, 

the share in percentage of extemporaneous medicinal products in total sales was 

lower than 0.01 %. Similarly, to the Vidzeme statistical region, only one 

pharmacy crossed the 1 % barrier, its sales were 1.57 %. In other pharmacies it 

was within 0.01 % to 0.82 %. 

In the Zemgale statistical region the pharmacies were located in two 

republican cities (Jelgava and Jekabpils) and in nine municipalities. The 

pharmacies represented 11 different LLCs and one JSC. None of the pharmacies 

crossed the 0.5 % barrier. In four pharmacies, the share in percentage of 

extemporaneous medicinal products in total sales was lower than 0.01 %. In other 

pharmacies it was within 0.01 % to 0.48 %. 
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In the Latgale statistical region the pharmacies were located in two 

republican cities (Daugavpils and Rezekne) and in nine municipalities. The 

pharmacies represented 10 different LLCs, one JSC and one individual merchant 

(IM). In nine pharmacies, the share in percentage of extemporaneous medicinal 

products in total sales was lower than 0.01 %. Two pharmacies in Daugavpils 

crossed the 1 % barrier, their sales were 1.09 % and 1.08 %. In other pharmacies 

it was within 0.01 % to 0.65 %. 

The data show that apart from Riga the main sales of extemporaneous 

medicinal products were observed in two republican cities and one municipality, 

however in much smaller amounts than in Riga. 

 

2.3 Extemporaneous formulations prepared  

in Latvian pharmacies in 2017 
 

Data from 17 Latvian pharmacies were collected. In total, 6227 

extemporaneous formulations were prepared in these pharmacies based on 

prescriptions issued by health care professionals in 2017. 

 

2.3.1 Health care professionals who prescribed extemporaneous 

prescriptions 
 

Extemporaneous prescriptions were prescribed by physicians of  

31 speciality, as well as dentists and physician assistants. The majority  

of the extemporaneous prescriptions that pharmacies received were from 

physicians of three specialities: dermatovenerologists, general practitioners, and 

otolaryngologists. These data can be considered as typical for Latvia, because, 

after the analysis of six pharmacy prescriptions, the results match the current 

data.64 During the analysis period, a total of 5162 extemporaneous preparations 

were prepared following prescriptions issued by dermatovenerologists, general 

practitioners, and otolaryngologists.  
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2.3.2 Dosage forms prescribed by health care professionals  

and number of active ingredients in these dosage forms 
 

Since dermatovenerologists, general practitioners, and otolaryngologists 

accounted for 82.89 % of all health care professionals, the prescriptions of these 

specialists were analysed in depth by looking at the prescribed dosage forms and 

the number of active ingredients in each dosage form. 

 

Dosage forms prescribed by dermatovenerologists and number  

of active ingredients in these dosage forms  
 

Dermatovenerologists mostly prescribed semi-solid dosage forms, 

suspensions, and topical solutions. These dosage forms comprised 92.58 % of 

the extemporaneous prescriptions prescribed by dermatovenerologists. Powders, 

oral solutions, and nasal drops were prescribed much less often – only 7.42 % of 

all dosage forms. 

More than half of semi-solid dosage forms (77.71 %), suspensions 

(98.54 %), topical solutions (51.24 %), and topical powders (97.92 %) contained 

two or more active ingredients. Semi-solid dosage forms most commonly 

contained two active ingredients (32.56 %), suspensions – four active ingredients 

(46.34 %), topical solutions – one active ingredient (45.85 %), topical  

powders – two active ingredients (94.80 %). Oral solutions most often contained 

one active ingredient (62.92 %). An oral powder and nasal drops were prescribed 

once and, therefore, were not analysed in this study. 

From the above, it can be seen that the most frequently prescribed number 

of active ingredients varied depending on the pharmaceutical dosage form. In 

several analysed prescriptions, physicians prescribed only the base without 

active ingredients, for example, ointment prepared from vegetable oil, purified 

water, and wool fat.  
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Dosage forms prescribed by general practitioners and number  

of active ingredients in these dosage forms 
 

General practitioners most commonly prescribed nasal drops, topical 

solutions, and semi-solid solid dosage forms. The three mentioned dosage forms 

comprised 77.31 % of all the extemporaneous prescriptions prescribed by 

general practitioners. Suspensions, powders, oral solutions, and suppositories 

were prescribed less often. 

More than half of nasal drops (64.02 %), semi-solid dosage forms 

(76.99 %), suspensions (97.30 %), oral solutions (68.18 %), and suppositories 

(94.44 %) contained two or more active ingredients. Nasal drops most commonly 

contained three active ingredients (36.75 %), semi-solid dosage forms – two 

active ingredients (21.37 %), suspensions – four active ingredients (41.89 %), 

oral solutions – two active ingredients (31.82 %), suppositories – seven active 

ingredients (83.33 %). In contrast, most topical solutions (91.87 %), topical 

powders (72.92 %), and oral powders (83.33 %) contained one active ingredient 

or base without active ingredients. Topical solutions most commonly did not 

contain active ingredients (71.95 %). Topical powders (70.84 %) and oral 

powders (83.33 %) most commonly contained one active ingredient. 

As in the prescriptions issued by dermatovenerologists, the most 

frequently prescribed number of active ingredients in the prescriptions issued by 

general practitioners varied depending on the pharmaceutical dosage form. More 

than 500 prescriptions did not contain active ingredients, for example, often only 

ethanol solutions of various concentrations were prescribed. 
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Dosage forms prescribed by otolaryngologists and number  

of active ingredients in these dosage forms 

 

Otolaryngologists prescribed mostly nasal drops and semi-solid dosage 

forms. These dosage forms comprised 90.14 % of all the extemporaneous 

prescriptions prescribed by otolaryngologists. Topical solutions, oral solutions, 

suspensions, and topical powders were seldom prescribed. 

More than half of nasal drops (81.73 %), semi-solid dosage forms 

(99.55 %), suspensions (100.00 %), and topical powders (80.00 %) contained 

two or more active ingredients. Nasal drops most commonly contained three 

active ingredients (39.54 %), semi-solid dosage forms – six active ingredients 

(79.09 %), suspensions – three active ingredients (88.24 %), topical powders – 

four active ingredients (80.00 %). Topical solutions most often contained one 

active ingredient (67.65 %). An oral solution was prescribed once and, therefore, 

was not analysed in this study. 

In the prescriptions issued by otolaryngologists, the most frequently 

prescribed number of active ingredients also varied depending on the 

pharmaceutical dosage form. Otolaryngologists, unlike dermatovenerologists 

and general practitioners, did not write prescriptions without active ingredients.  

 

2.4 Active ingredients, combinations of active ingredients,  

and excipients prescribed by Latvian dermatovenerologists  

and comparison with German, USA, and Australian 

formulations 
 

Active ingredients, combinations of active ingredients, and excipients 

were identified for each of the dosage forms prescribed by Latvian 

dermatovenerologists. Identified active ingredients, combinations of active 

ingredients, and excipients were searched in German, USA, and Australian 

literature according to the dosage form.  
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2.4.1 Semi-solid dosage forms 
 

In total, 1032 semi-solid dosage forms were prepared based on 

prescriptions issued by dermatovenerologists. 

 

Active ingredients used in preparation of semi-solid dosage forms, 

their most common combinations and comparison with German, 

USA, and Australian formulations 
 

In total, 25 bulk drug substances and 37 industrially manufactured 

preparations were used in the preparation of semi-solid dosage forms. The 

following industrially manufactured dosage forms were mainly used: tablets, 

creams, and ointments. 

The dissertation summary considers the 10 most commonly prescribed 

active ingredients. 

The most popular active ingredient was salicylic acid. Salicylic acid is 

mentioned in the DAC/NRF in the composition of several ointments, creams, 

and pastes. In these formulations, salicylic acid is used as the only active 

ingredient or in combination with dithranol or solution of coal tar in ethanol 96 % 

(v/v) and polysorbate 80.23 The USP Compounding Compendium describes the 

preparation of salicylic acid–zinc oxide paste.24 Salicylic acid is mentioned in the 

APF in the composition of cream, as well as in the composition of several 

ointments and pastes. Several combinations of active ingredients are similar to 

those included in the DAC/NRF and USP Compounding Compendium. The 

APF, similarly to the DAC/NRF, contains ointment with salicylic acid as the only 

active ingredient, as well as formulations, where salicylic acid is combined with 

dithranol or solution of coal tar in ethanol 90 % (v/v) and polysorbate 80. The 

APF, similarly to the USP Compounding Compendium, describes the 

preparation of a paste, where salicylic acid is combined with zinc oxide. In the 
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APF formulations, salicylic acid were also used with the following ingredients: 

sulfur, benzoic acid, and trichloroacetic acid.25  

In Latvia, salicylic acid was prescribed as the only active ingredient in  

72 prescriptions. Salicylic acid – zinc oxide paste was found in 56 of the analysed 

prescriptions, but combination of salicylic acid and sulfur was found in  

424 prescriptions. In the prescriptions issued by Latvian dermatovenerologists, 

salicylic acid was most frequently combined with sulfur (424 prescriptions), 

isoconazole nitrate and diflucortolone valerate cream (72 prescriptions), 

prednisolone tablets (66 prescriptions), and birch tar (60 prescriptions). Such 

combinations can neither be found in the DAC/NRF nor in the USP 

Compounding Compendium.23,24 The APF contains a combination of salicylic 

acid and sulfur,25 which is also the most common combination of salicylic acid 

in Latvia. 

The second most frequently prescribed active ingredient was sulfur. The 

DAC/NRF does not contain formulations with sulfur. In 1996, an ointment 

containing it was excluded from the DAC/NRF due to a negative sulfur use 

benefit-and-risk assessment.23 Prescription of sulfur in dermatological 

prescriptions is permitted with the evaluation of risks and benefits, and 

prescriptions with sulfur can be found in German dermatological literature,65,66 

as well as in the database maintained by the DAC/NRF.27 The USP 

Compounding Compendium includes sulfur ointment, where sulfur is the only 

active ingredient.24 The APF describes the preparation of a cream containing 

salicylic acid and sulfur.25 In Latvia, sulfur was prescribed as the only active 

ingredient in three prescriptions. In other analysed prescriptions of Latvian 

dermatovenerologists, sulfur was most frequently combined with the same active 

ingredients, with which salicylic acid was combined. Sulfur together with 

salicylic acid were prescribed in 424 prescriptions, with isoconazole nitrate and 

diflucortolone valerate cream in 73 prescriptions, with prednisolone tablets in 50 
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prescriptions, with birch tar in 47 prescriptions, and with zinc oxide in  

43 prescriptions. 

The third most frequently prescribed active ingredient in semi-solid 

dosage forms was prednisolone. The DAC/NRF contains creams with 

prednisolone prodrug prednicarbate and prednisolone acetate. In these 

formulations, prednisolone acetate is used as the only active ingredient, but 

prednicarbate is used alone and in combination with octenidine hydrochloride.23 

Furthermore, prednisolone cream formulation can be found in German 

dermatological literature as a cheaper alternative for industrially manufactured 

prednisolone creams.67 The USP Compounding Compendium and APF do not 

contain semi-solid dosage forms with prednisolone.24,25 Unlike in Germany, 

analysed Latvian prescriptions used prednisolone tablets rather than bulk drug 

substance for the preparation of semi-solid dosage forms. In Latvia, prednisolone 

was prescribed as the only active ingredient in eight prescriptions. In the analysed 

prescriptions of Latvian pharmacies, prednisolone was most often combined with 

the following active ingredients: salicylic acid (66 prescriptions); ampicillin 

trihydrate from capsules (55 prescriptions); sulfur (50 prescriptions); zinc oxide 

(41 prescriptions); boric acid (39 prescriptions). Such combinations were not 

included in the DAC/NRF.23 

The fourth most frequently prescribed active ingredient was zinc oxide. 

Zinc oxide is mentioned in the DAC/NRF in the composition of several pastes, 

in addition to as a cream. In these formulations, zinc oxide is used as the only 

active ingredient or in combination with the following active ingredients: 

dithranol; ichthammol; and bismuth subgallate.23 The USP Compounding 

Compendium includes ointments and pastes containing zinc oxide, where zinc 

oxide is the only active ingredient or in the following combinations: zinc  

oxide–salicylic acid; zinc oxide–coal tar; zinc oxide–resorcinol–bismuth 

subnitrate–juniper tar.24 Zinc oxide is mentioned in the APF in the composition 
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of several creams, ointments, and pastes. In these formulations, zinc oxide is used 

as the only active ingredient or in combinations. Several combinations of active 

ingredients are similar to those included in the DAC/NRF and USP 

Compounding Compendium. The APF, similarly to the DAC/NRF, contains 

formulations, where zinc oxide is combined with dithranol or ichthammol. The 

APF, similarly to the USP Compounding Compendium, describes the 

preparation of semi-solid dosage forms, where zinc oxide is combined with 

salicylic acid or coal tar. The APF also includes formulations, where zinc oxide 

is combined with the following ingredients: aluminium acetate solution and 

calamine.25  

In Latvia, zinc oxide was prescribed as the only active ingredient in two 

prescriptions. In the analysed prescriptions of Latvian pharmacies, zinc oxide 

was most often combined with the following active ingredients: salicylic acid (56 

prescriptions); ichthammol (47 prescriptions); sulfur (43 prescriptions); 

prednisolone tablets (41 prescriptions); birch tar (32 prescriptions); resorcinol 

(32 prescriptions); bismuth subgallate (30 prescriptions). Out of these 

combinations in the DAC/NRF, USP Compounding Compendium, and APF, 

none can be found of zinc oxide with sulfur, prednisolone, and birch tar.23,24,25 

Metronidazole was often prescribed by Latvian dermatovenerologists. 

The DAC/NRF contains creams and a gel containing metronidazole as the only 

active ingredient and in combination with erythromycin.23 Such a combination 

can also be found in the analysed Latvian prescriptions. Metronidazole was 

prescribed as the only active ingredient in 65 analysed Latvian prescriptions. The 

USP Compounding Compendium and APF do not include semi-solid dosage 

forms with metronidazole.24,25 Metronidazole tablets rather than bulk drug 

substance were mainly used for the preparation of semi-solid dosage forms in the 

analysed Latvian prescriptions. Latvian dermatovenerologists most frequently 

combined metronidazole with the following active ingredients: sulfur  
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(31 prescriptions); salicylic acid (27 prescriptions); clotrimazole cream  

(20 prescriptions); isoconazole nitrate and diflucortolone valerate cream  

(13 prescriptions); erythromycin tablets (13 prescriptions). As already 

mentioned, out of these combinations, only a metronidazole combination with 

erythromycin can be found in the DAC/NRF.23 

The next most frequently prescribed active ingredient was 

dexamethasone. The DAC/NRF describes only the preparation of 

dexamethasone 1 % and 10 % trituration, but the formulations containing 

dexamethasone are not included in this formulary.23 Ointments, creams, and 

hydrogels containing dexamethasone can be found in German dermatological 

literature,65,66 as well as in the database maintained by the DAC/NRF.27 The USP 

Compounding Compendium and APF do not include semi-solid dosage forms 

with dexamethasone.24,25 Dexamethasone tablets rather than bulk drug substance 

were used for the preparation of semi-solid dosage forms in the analysed 

prescriptions of Latvian pharmacies. Dexamethasone was prescribed as the only 

active ingredient in six prescriptions. In the analysed prescriptions of Latvian 

pharmacies, dexamethasone had been most frequently combined with the 

following active ingredients: salicylic acid (43 prescriptions); fluocinolone 

acetonide ointment (22 prescriptions); benzocaine (21 prescriptions); birch tar 

(21 prescriptions); sulfur (17 prescriptions).  

The seventh most frequently prescribed active ingredient was birch tar. 

Birch tar is not included in any of the foreign sources.23,24,25,65,66,67 The DAC/NRF 

includes coal tar, which is used in the preparation of ointments and creams. In 

the DAC/NRF, coal tar is not combined with other active ingredients, but is used 

as the only active ingredient.23 The USP Compounding Compendium also uses 

coal tar, but in combination with zinc oxide in the respective ointment.24 The 

APF, similarly to the DAC/NRF and USP Compounding Compendium, contains 

coal tar, which is used in the preparation of ointments, cream, and paste. In these 
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formulations, coal tar is combined with zinc oxide or salicylic acid.25 In the 

analysed prescriptions of Latvian pharmacies, birch tar was most frequently 

combined with the following active ingredients: salicylic acid (60 prescriptions); 

sulfur (47 prescriptions); zinc oxide (32 prescriptions); turpentine oil  

(30 prescriptions); dexamethasone tablets (21 prescriptions). Birch tar was 

prescribed as the only active ingredient in three prescriptions. 

The next most frequently prescribed active ingredient was boric acid. In 

Germany, the use of boric acid and its salts for the preparation of semi-solid 

dosage forms is prohibited due to low efficacy and risk of resorptive poisoning. 

Boric acid can be used only in the preparation of homeopathic preparations, as 

well as in the preparation of eye drops, where it is used as a buffer for the pH 

required.23 The USP Compounding Compendium and APF also do not include 

semi-solid dosage forms with boric acid.24,25 In the analysed prescriptions, the 

most common combinations were with prednisolone tablets (39 prescriptions), 

ampicillin trihydrate from capsules (36 prescriptions), and zinc oxide  

(13 prescriptions). 

The ninth most frequently prescribed active ingredient was the mercuric 

oxide. In 1999, mercuric oxide was removed from the DAC/NRF.23 It is also not 

included in the USP Compounding Compendium and APF.24,25 In Latvia, 

mercuric oxide is still prescribed as the only active ingredient (38 prescriptions), 

but is also found in combinations. The most common combinations were with 

the following active ingredients: salicylic acid (16 prescriptions); prednisolone 

tablets (nine prescriptions).  

The tenth most frequently prescribed active ingredient was ampicillin. 

Formulations with ampicillin are not included in the DAC/NRF, database 

maintained by the DAC/NRF, USP Compounding Compendium, and 

APF.23,24,25,27 German literature on dermatological formulations states that the 

risk of sensibilization should be taken into account when prescribing 
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antibacterial agents topically. The rate of sensibilization when applied to the skin 

is many times higher than when administered orally. For this reason, topical use 

of penicillin and penicillin derivatives is contraindicated.67 Latvian prescriptions 

include ampicillin trihydrate oral capsules rather than bulk drug substance; the 

most common combinations were with prednisolone tablets (55 prescriptions), 

boric acid (36 prescriptions), ichthammol (17 prescriptions), and zinc oxide  

(16 prescriptions). Ampicillin was not used as the only active ingredient in  

semi-solid dosage forms. 

 

Excipients used in preparation of semi-solid dosage forms and 

comparison with German, USA, and Australian formulations  
 

In total, 14 excipients (i.e., soft paraffin, wool fat, purified water, 

sunflower oil, potato starch, Wolff Basis Creme or Basiscreme DAC, olive oil, 

liquid paraffin, castor oil, glycerol, peach oil, Essex Hydrogel, ethanol, talc) were 

used in the analysed prescriptions prescribed by Latvian dermatovenerologists. 

The prescriptions also included excipients from finished industrially 

manufactured dosage forms.  

The formulations of dermatological semi-solid dosage forms in the 

DAC/NRF contain excipients used in Latvia such as soft paraffin, wool fat, 

purified water, starch, Basiscreme DAC, liquid paraffin, glycerol, ethanol, and 

talc. Wolff Basis Creme is not included in the DAC/NRF, but there are 

standardized formulations with this cream that were created by the 

manufacturer.23,27 The formulations included in the DAC/NRF, along with the 

traditional bases used in Latvia, also use other bases; for example, macrogols are 

used as water-soluble bases.23 

Semi-solid dosage formulations in the USP Compounding Compendium, 

as in the DAC/NRF, contain soft paraffin, wool fat, purified water, starch, liquid 

paraffin, glycerol. Similarly to Germany, the USP Compounding Compendium 
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also uses other bases; for example, hydrophilic ointment USP is used as  

a water-removable base, and polyethylene glycol ointment NF is used as  

a water-soluble base.24 

The APF, similarly to the DAC/NRF and USP Compounding 

Compendium, contains soft paraffin, wool fat, purified water, starch, liquid 

paraffin, and glycerol. Sunflower oil, olive oil, and peach oil are not included in 

the compositions of semi-solid dosage forms available in the APF, but 

formulations containing other vegetable oils (peanut oil and castor oil) are 

described in this formulary. Castor oil is also found in the analysed prescriptions 

of Latvian pharmacies. Wolff Basis Creme, Basiscreme DAC, ethanol, and talc 

are not included in the compositions of semi-solid dosage forms available in the 

APF. However, this formulary offers other bases that form the consistency of a 

cream. For example, aqueous cream, which consists of soft paraffin, liquid 

paraffin, cetostearyl alcohol, sodium lauryl sulfate, glycerol, phenoxyethanol, 

and purified water.25 

 

2.4.2 Suspensions 
 

In total, 820 suspensions were made after dermatovenerologists’ 

prescriptions. 

 

Active ingredients used in preparation of suspensions, their most 

common combinations and comparison with German, USA,  

and Australian formulations 
 

In total, 25 bulk drug substances and 10 industrially manufactured 

preparations were used in the preparation of suspensions. 

The dissertation summary considers the 10 most commonly prescribed 

active ingredients. 



 

44 

The most popular active ingredient was boric acid. As already mentioned 

above, it is prohibited to prescribe boric acid and its salts in the composition of 

dosage forms used in dermatology.23 The USP Compounding Compendium also 

does not mention boric acid in suspensions; it is mentioned only as a potential 

stabilizer in the composition of aluminium subacetate topical solution and 

aluminium acetate topical solution.24 The APF describes the preparation of  

a buffer solution containing boric acid.25 In the analysed prescriptions of Latvian 

pharmacies, boric acid was most often combined with the following active 

ingredients: salicylic acid (561 prescriptions); sulfur (459 prescriptions); 

camphor (385 prescriptions); sulfathiazole (119 prescriptions); chloramphenicol 

(74 prescriptions), resorcinol (64 prescriptions). 

The second most frequently prescribed active ingredient was salicylic 

acid. The DAC/NRF, USP Compounding Compendium, and APF do not contain 

suspensions with this active ingredient.23,24,25 In Latvia, salicylic acid as the only 

active ingredient was prescribed in two of the analysed prescriptions, where its 

solubility limit in olive oil was exceeded and suspensions rather than solutions 

were prepared. In the prescriptions of suspensions prescribed by Latvian 

dermatovenerologists, most common combinations of salicylic acid were 

identical to the previously described combinations of boric acid: boric acid  

(561 prescriptions); sulfur (450 prescriptions); camphor (356 prescriptions); 

sulfathiazole (111 prescriptions); resorcinol (62 prescriptions); chloramphenicol 

(48 prescriptions). 

The third most frequently prescribed active ingredient in suspensions was 

sulfur. As already mentioned above, the DAC/NRF does not contain 

formulations containing sulfur.23 However, German dermatological literature 

includes suspensions with sulfur. For example, a suspension for use on skin is 

mentioned, where sulfur is combined with zinc oxide.27 In Latvia, such  

a combination was found in 21 of the analysed prescriptions. Out of these 
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prescriptions, two contained only the said two active ingredients, but another  

19 prescriptions had 1–4 active ingredients added to the combination of sulfur 

and zinc oxide. The USP Compounding Compendium and APF, similarly to the 

DAC/NRF, do not contain suspensions with sulfur,24,25 but the USA 

extemporaneous literature describes a suspension containing sulfur for use on 

skin.68 In the analysed prescriptions of Latvian pharmacies, sulfur was most often 

combined with the following active ingredients: boric acid (459 prescriptions); 

salicylic acid (450 prescriptions); camphor (355 prescriptions); sulfanilamide  

(52 prescriptions); chloramphenicol (48 prescriptions). 

The next most frequently prescribed active ingredient was camphor. The 

DAC/NRF does not include liquid dosage forms containing camphor.23 

However, a standardized formulation of camphor alcohol is available in the 

German Pharmacopoeia.27 The USP Compounding Compendium and APF do 

not include suspensions with camphor, but solutions containing camphor can be 

found in this sources.24,25 The USP Compounding Compendium describes the 

preparation of camphor alcohol.24 The APF contains a formulation of  

a compound alcohol solution, which consists of camphor, benzoic acid, anise oil, 

and ethanol.25 In the analysed suspension prescriptions of Latvian pharmacies, 

camphor was used as an alcohol solution. Camphor alcohol was most often 

combined with the following active ingredients: boric acid (385 prescriptions); 

salicylic acid (356 prescriptions); sulfur (355 prescriptions); chloramphenicol 

(34 prescriptions); sulfanilamide (30 prescriptions).  

The next most frequently prescribed active ingredient was sulfathiazole. 

Since 1991, sulfathiazole monograph was removed from the DAC/NRF.23 The 

reason for that is the low antimicrobial activity of sulfonamide group 

preparations and high risk of sensibilization.69 The USP Compounding 

Compendium and APF also do not contain formulations with this ingredient.24,25 

In the analysed prescriptions of Latvian pharmacies, sulfathiazole was most often 
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combined with the following active ingredients: boric acid (119 prescriptions); 

salicylic acid (111 prescriptions); sulfur (15 prescriptions); camphor (nine 

prescriptions); calendula tincture (eight prescriptions). 

The sixth most frequently prescribed active ingredient was zinc oxide. 

Zinc oxide is included in the composition of several suspensions in the 

DAC/NRF. Zinc oxide is used in them as the only active ingredient or in 

combination with ichthammol, solution of coal tar in quillaia bark tincture and 

ethanol 70 % (v/v), Lauromacrogol 400, and nystatin.23 The USP Compounding 

Compendium describes preparation of a suspension containing zinc oxide, where 

zinc oxide is combined with calamine.24 The APF, similarly to the USP 

Compounding Compendium, includes a lotion containing zinc oxide and 

calamine.25 In Latvia, zinc oxide as the only active ingredient was prescribed in 

nine prescriptions, but zinc oxide in combination with ichthammol was found in 

one of the analysed prescriptions. In the prescriptions prescribed by Latvian 

dermatovenerologists, zinc oxide was most often combined with menthol  

(47 prescriptions), diphenhydramine hydrochloride (45 prescriptions), boric acid 

(39 prescriptions), sulfur (21 prescriptions), and benzocaine (16 prescriptions). 

Chloramphenicol was often prescribed by Latvian dermatovenerologists. 

Due to the high risk of sensibilization, the DAC/NRF does not include 

chloramphenicol suspensions for use in dermatology.23 The database maintained 

by the DAC/NRF describes a suspension for use on skin, where chloramphenicol 

is combined with zinc oxide, but its use is permissible only in exceptional cases.27 

The USP Compounding Compendium and APF do not contain formulations with 

this active ingredient for use in dermatology.24,25 In Latvia, a combination of 

chloramphenicol and zinc oxide is only found in two of the analysed suspension 

prescriptions. In the analysed prescriptions of Latvian pharmacies, 

chloramphenicol was most often combined with boric acid (74 prescriptions), 
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salicylic acid (48 prescriptions), sulfur (48 prescriptions), and camphor  

(34 prescriptions). 

Latvian dermatovenerologists also prescribed resorcinol. In 1996, all the 

formulations containing resorcinol were removed from the DAC/NRF.23 

Alternatives with a better risk–benefit ratio are offered.70 Despite that, in the 

database maintained by the DAC/NRF, a suspension formulation for use in 

dermatology, where resorcinol is combined with salicylic acid and sulfur, is 

mentioned.27 The USP Compounding Compendium and APF do not contain 

suspensions with resorcinol for use in dermatology.24,25 In Latvia, suspensions, 

where resorcinol is in combination with salicylic acid and sulfur were found in 

26 of the analysed prescriptions. In the prescriptions prescribed by Latvian 

dermatovenerologists, resorcinol was most often combined with boric acid  

(64 prescriptions), salicylic acid (62 prescriptions), sulfur (31 prescriptions), and 

camphor (25 prescriptions). 

The next most frequently prescribed active ingredient was menthol. 

Although the DAC/NRF does not contain suspensions with menthol,23 German 

dermatological literature considers the possibility of adding menthol to the 

DAC/NRF suspensions containing zinc oxide.70 It is similar in the USA; the USP 

Compounding Compendium also does not contain suspensions with menthol,24 

but the USA dermatological literature mentions suspension formulations 

containing menthol.68 The APF does not include menthol suspensions for use  

in dermatology.25 In the analysed prescriptions of Latvian pharmacies, menthol 

was most often combined with zinc oxide (47 prescriptions), boric acid  

(26 prescriptions), diphenhydramine hydrochloride (17 prescriptions), and 

benzocaine (15 prescriptions). 

The tenth most frequently prescribed active ingredient was sulfanilamide. 

In the DAC/NRF, sulfanilamide is mentioned only as a reagent for the 

preparation of the control solution.23 The USP Compounding Compendium and 
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APF also do not contain formulations with sulfanilamide.24,25 In Latvia, 

sulfanilamide is still being prescribed. In the analysed prescriptions of Latvian 

pharmacies, sulfanilamide was not prescribed as the only active ingredient; in all 

prescriptions, it was used in combinations with boric acid. An additional  

1–5 other active ingredients were added to this combination, most frequently 

sulfur (52 prescriptions) and salicylic acid (44 prescriptions). 

 

Excipients used in preparation of suspensions and comparison  

with German, USA, and Australian formulations  
 

In total, 12 excipients (i.e., purified water, ethanol, glycerol, talc, ether, 

potato starch, sunflower oil, castor oil, olive oil, peppermint water, citral, and 

lavender oil) were used in the analysed prescriptions prescribed by Latvian 

dermatovenerologists. The prescriptions also included excipients from finished 

industrially manufactured dosage forms.  

The formulations of dermatological suspensions in the DAC/NRF contain 

excipients used in Latvia such as purified water, ethanol, glycerol, talc, and olive 

oil. Unlike in Latvia, iron oxides used as color pigments were added to several 

suspensions containing zinc oxide.23  

Excipients used in the preparation of suspensions in Latvia were not as 

widely represented in the USA sources as in the DAC/NRF. The possible reason 

for this is that the USP Compounding Compendium contains very few 

suspensions for topical use. The USP Compounding Compendium contains  

a calamine topical suspension formulation with excipients, which are also used 

in Latvia with water and glycerol. Ethanol is included in the composition of 

compound benzoin tincture.24  

The APF contains calamine lotion, the composition of which is very 

similar to the USP Compounding Compendium calamine suspension. The 

excipients in this lotion include purified water and glycerol.25  
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2.4.3 Topical solutions 
 

In total, 482 topical solutions were prepared based on prescriptions issued 

by dermatovenerologists. 

 

Active ingredients used in preparation of topical solutions,  

their most common combinations and comparison  

with German, USA, and Australian formulations 
 

In total, 23 bulk drug substances, as well as two industrially manufactured 

preparations (i.e., calendula tincture and iodine tincture 5 %), were used in the 

preparation of topical solutions. 

The dissertation summary considers the 10 most commonly prescribed 

active ingredients. 

The most popular active ingredient in topical solutions was acetic acid. 

The DAC/NRF does not contain formulations with acetic acid for use in 

dermatology; there is only one formulation of ear drops, which contains acetic 

acid as the only active ingredient.23 However, acetic acid solutions of different 

concentrations can be found in German dermatological literature.70 The USP 

Compounding Compendium includes a preparation monograph for diluted acetic 

acid (5.7 %–6.3 %).24 The USA extemporaneous literature also includes  

a solution containing acetic acid. Acetic acid in this formulation is combined with 

lactic acid and salicylic acid, but a flexible collodion is used as a vehicle.68 The 

APF also contains formulations with acetic acid. Acetic acid is mentioned as one 

of the components of Burow’s solution. Similarly to the DAC/NRF, the APF also 

contains a formulation of ear drops with acetic acid.25 In Latvia, acetic acid was 

prescribed both as the only active ingredient (86 prescriptions) and in 

combinations (116 prescriptions). In the analysed prescriptions, acetic acid was 

most often prescribed in the following three main combinations:  
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acetic acid–salicylic acid (43 prescriptions), acetic acid–iodine  

(39 prescriptions), and acetic acid–salicylic acid–iodine (25 prescriptions). 

The second most frequently prescribed active ingredient was boric acid. 

The use of boric acid and its salts in liquid dosage forms in Germany, Australia, 

and the USA was already described in the section of suspensions. Contrary to 

Germany, Australia, and the USA, where boric acid is not used as an active 

ingredient,23,24,25 Latvian dermatovenerologists still prescribe topical solutions 

containing boric acid. Boric acid was prescribed as the only active ingredient in 

59 prescriptions for topical solutions, while the main combinations were as 

follows: boric acid–liquefied phenol–resorcinol (14 prescriptions) and boric 

acid–liquefied phenol–resorcinol–fuchsin (15 prescriptions); other components, 

which were added to these combinations, were acetone, ethanol, and purified 

water. In Latvia, these compositions are named “Castellani solution” and 

“Castellani solution, colorless”. “Castellani solution” and “Castellani solution, 

colorless” were also prepared in Germany. As a result of research in Germany, 

the compositions of these solutions were improved and partially changed, but 

their names remained unchanged. For example, before 1983, Germany prepared 

the compositions currently used in Latvia; however, in 1983–1996, these 

compositions were prepared without boric acid, and phenol was replaced with 

chlorocresol. Today, Germany offers chlorhexidine alcoholic solution as  

a therapeutic alternative to “Castellani solution”.70,71 

Salicylic acid in the DAC/NRF is included in the composition of several 

topical solutions. In these formulations, it is the only active ingredient, or in 

combination with the lactic acid or triamcinolone acetonide.23 In the USP 

Compounding Compendium, salicylic acid is used in combination with flexible 

collodion.24 The APF contains several solutions with salicylic acid. In this 

solutions, salicylic acid is used as the only active ingredient or in combination 

with lactic acid or formaldehyde solution.25 In Latvia, salicylic acid was 
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prescribed as the only active ingredient in 11 prescriptions for topical solutions. 

In the analysed prescriptions of Latvian pharmacies, salicylic acid was most 

frequently combined with acetic acid (69 prescriptions) and iodine  

(31 prescriptions).  

The next most frequently prescribed active ingredient was iodine. The 

DAC/NRF describes the preparation of iodine water and glycerol solutions in 

different concentrations; however, they are not intended for dermatological 

indications.23 The USP Compounding Compendium provides several 

formulations of solutions with iodine with different environments, for example, 

a solution, which consists of iodine, potassium iodide, and purified water.24 This 

formulation is intended for a variety of indications (external and oral use).72 The 

APF, similarly to the USP Compounding Compendium, contains formulation of 

solution, which consists of iodine, potassium iodide, and purified water, but 

dermatological use is not specified.25 In Latvia, iodine as the only active 

ingredient was prescribed in 16 prescriptions; in other prescriptions it was 

combined with one or two other active ingredients as follows: iodine–acetic acid 

(39 prescriptions); iodine–salicylic acid (six prescriptions); iodine–acetic  

acid–salicylic acid (25 prescriptions); iodine–resorcinol–benzoic acid  

(30 prescriptions). Industrially manufactured iodine tincture 5 % in combination 

with acetic acid was prescribed in four prescriptions. 

The fifth most frequently prescribed active ingredient was resorcinol. As 

already mentioned above, the formulations containing resorcinol were removed 

from the DAC/NRF. Before that, the formulary contained a formulation of 

topical solution, where resorcinol was in combination with salicylic acid, as well 

as formulations of Castellani solutions.70 The APF does not contain formulations 

with resorcinol.25 The USP Compounding Compendium describes the 

preparation of carbol–fuchsin topical solution, where resorcinol is combined 

with basic fuchsin and phenol.24 The analysed prescriptions of Latvian 
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pharmacies also contained solutions with such a combination (15 prescriptions); 

however, unlike the USP Compounding Compendium, boric acid was added to 

the combination. Resorcinol was prescribed as the only active ingredient in 

Latvia in 14 prescriptions.  

The next most frequently prescribed active ingredient was benzoic acid. 

The DAC/NRF and USP Compounding Compendium do not contain solutions 

for use in dermatology with benzoic acid as an active ingredient.23,24 However, 

German literature mentions a formulation, where benzoic acid was combined 

with salicylic acid.70 The APF describes the preparation of benzoic acid solution, 

which is intended to be used as a preservative in a concentration of 0.2 % in other 

liquid dosage forms.25 In Latvia, a combination of benzoic acid and salicylic acid 

was found in 21 of the analysed prescriptions for topical solutions; in these 

prescriptions, 1–2 other active ingredients were added to the combination, most 

frequently boric acid (19 prescriptions). The most common combination was 

benzoic acid–resorcinol–iodine (30 prescriptions). 

The next most frequently prescribed active ingredient was phenol. The 

DAC/NRF does not contain dosage forms with phenol for use in dermatology. In 

Germany, phenol as an active ingredient is not used on skin and mucous 

membranes, with the exception of individual cases, when it is used only once or 

in small amounts.23 The USP Compounding Compendium includes the already 

mentioned carbol–fuchsin topical solution, as well as phenolated calamine 

topical suspension, where liquefied phenol is combined with calamine and zinc 

oxide.24 The APF contains a lotion with liquefied phenol. In this lotion, phenol, 

similarly to USP Compounding Compendium formulation, is combined with 

calamine and zinc oxide.25 In the analysed prescriptions of Latvian pharmacies, 

phenol was prescribed only in the composition of Castellani solution.  
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The DAC/NRF contains only one eye-drop formulation with 

chloramphenicol.23 The database maintained by the DAC/NRF describes topical 

solutions containing chloramphenicol, but with an indication that the use of 

chloramphenicol on the skin is considered outdated and should be used only in 

exceptional cases.27 The USP Compounding Compendium and APF also do not 

contain solutions with this active ingredient.24,25 In Latvia, chloramphenicol was 

not used as the only active ingredient in preparation of topical solutions; instead, 

it was prescribed in the following combinations: chloramphenicol–boric acid  

(11 prescriptions) and chloramphenicol–benzocaine (five prescriptions). 

The ninth most frequently prescribed active ingredient was fuchsin. At 

present, the DAC/NRF and APF do not contain formulations with fuchsin.23,25 

As already mentioned above, the USP Compounding Compendium includes  

a topical solution with basic fuchsin.24 In the analysed prescriptions of Latvian 

pharmacies, fuchsin was prescribed only in the composition of Castellani 

solution (15 prescriptions). 

The tenth most frequently prescribed active ingredient was borax. As the 

prescribing of boric acid salts in dermatological dosage forms is prohibited in 

Germany, the DAC/NRF do not contain topical solutions with borax.23 The USP 

Compounding Compendium and APF also do not include solutions for 

dermatological indications with active ingredient borax.24,25 In Latvia, borax was 

combined with sodium hydrogen carbonate in one prescription; in other 

prescriptions it was prescribed as the only active ingredient. 
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Excipients used in preparation of topical solutions and comparison 

with German, USA, and Australian formulations  
 

In the analysed prescriptions of Latvian dermatovenerologists,  

11 excipients (i.e., purified water, ethanol, glycerol, potassium iodide, castor oil, 

acetone, hydrochloric acid, sunflower oil, citral, peppermint water, ether) were 

used for the preparation of topical solutions. 

The DAC/NRF formulations of topical solutions for use in dermatology 

contain the following excipients prescribed in the analysed prescriptions of 

Latvian pharmacies: purified water, ethanol, castor oil, and ether in the 

composition of collodion.23  

The USP Compounding Compendium formulations of topical solutions 

contain the following excipients prescribed in the analysed prescriptions of 

Latvian pharmacies: purified water, ethanol, potassium iodide, castor oil, 

acetone, and ether in the composition of collodion.24  

The APF formulations of topical solutions contain the following 

excipients prescribed in the analysed prescriptions of Latvian pharmacies: 

purified water, ethanol, castor oil, acetone, and ether in the composition pf 

collodion25  

Latvia does not use several of the solvents often used in formulations in 

the DAC/NRF and APF, for example, isopropyl alcohol, octyldodecanol, and 

propylene glycol.23,25 

 

2.4.4 Topical powders  
 

In total, 96 topical powders were prepared based on prescriptions issued 

by dermatovenerologists. 
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Active ingredients used in preparation of topical powders  

and comparison with German, USA, and Australian  

formulations 
 

In the analysed prescriptions of topical powders, nine active ingredients 

were prescribed. The most commonly prescribed combination contained two 

active ingredients from the group of sulphonamides–sulfanilamide and 

sulfathiazole in equal proportions (85 prescriptions for topical powders or 

88.54 %). The DAC/NRF, USP Compounding Compendium, and APF do not 

contain formulations with these active ingredients.23,24,25 

 

2.4.5 Oral solutions  
 

In total, 89 oral solutions were prepared based on prescriptions issued by 

dermatovenerologists. 

 

Active ingredients used in preparation of oral solutions  

and comparison with German, USA, and Australian  

formulations 
 

In the analysed prescriptions of oral solutions, five active ingredients 

were prescribed. Sodium thiosulfate solution (43 prescriptions), calcium chloride 

(11 prescriptions), and their combinations (27 prescriptions) were prescribed 

most often. Out of these combinations, most of the prescriptions contained only 

the said two active ingredients (21 prescriptions); however, a third active 

ingredient (sodium bromide) was present in six prescriptions. Purified water was 

used in all the prescriptions as a solvent. Purified water was the only excipient; 

antimicrobial preservatives were not added to prescribed oral solutions.  

The DAC/NRF does not contain oral solutions with sodium thiosulfate 

as an active ingredient; it contains only one potassium iodide oral drop 

formulation, where sodium thiosulfate is added as an excipient.23 The USP 
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Compounding Compendium also does not contain a sodium thiosulfate oral 

solution.24 However, this substance is mentioned as an excipient in the USA 

extemporaneous literature.68 In the APF, sodium thiosulfate is mentioned only in 

the section of isotonic solutions.25 

Oral calcium chloride solution, similarly to sodium thiosulfate solution, 

is not included in the DAC/NRF, USP Compounding Compendium, and 

APF.23,24,25 

 

2.5 Active ingredients, combinations of active ingredients,  

and excipients prescribed by Latvian general practitioners 

and otolaryngologists and comparison with German, USA, 

and Australian formulations 
 

Active ingredients, combinations of active ingredients, and excipients 

were identified for each of the dosage form prescribed by Latvian general 

practitioners and otolaryngologists. An analysis of prescriptions issued by 

general practitioners revealed that the compositions of semi-solid dosage forms 

for dermatological indications, suspensions and solutions for topical use were 

similar to those prescribed by dermatovenerologists. For both types of health care 

professionals, the most popular active ingredients and excipients in these dosage 

forms were identical; the only differences were identified in the frequency of 

prescribing. Unlike dermatovenerologists, general practitioners were more likely 

to prescribe solutions for topical use without active ingredients, for example,  

512 prescriptions were issued for ethanol solutions of various concentrations. 

General practitioners prescribed extemporaneous preparations for intranasal  

use – nasal drops and semi-solid dosage forms – more often than 

dermatovenerologists. The most popular dosage forms among otolaryngologists 

were nasal drops and semi-solid dosage forms for the nasal cavity, accounting 

for 90.14 % of all prescriptions issued by otolaryngologists. Initially, 

prescriptions for intranasal use from general practitioners and otolaryngologists 
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were analysed separately. As the prescribed compositions were similar, the 

results were pooled. According to the prescriptions issued by general 

practitioners and otolaryngologists, 1094 extemporaneous preparations were 

prepared for use in the nasal cavity: 818 nasal drops and 276 semi-solid dosage 

forms. 

 

2.5.1 Nasal drops 
 

In total, 818 nasal drops were prepared based on prescriptions issued by 

general practitioners and otolaryngologists. 

 

Active ingredients used in preparation of nasal drops  

and their most common combinations  
 

In total, 15 bulk drug substances and 10 industrially manufactured 

preparations were used in the preparation of nasal drops.  

The dissertation summary considers the 10 most commonly prescribed 

active ingredients. 

The most popular active ingredient was ephedrine hydrochloride. In 

Latvia, ephedrine hydrochloride was prescribed as the only active ingredient in 

10 prescriptions. In the analysed prescriptions, ephedrine hydrochloride was 

most frequently combined with the following active ingredients: prednisolone 

tablets (180 prescriptions); hydrocortisone acetate, lidocaine hydrochloride 

suspension for injection (129 prescriptions); dexamethasone sodium phosphate 

solution for injection (125 prescriptions); adrenaline solution for injection  

(93 prescriptions); nitrofural (75 prescriptions). 

The second most frequently prescribed active ingredient was silver 

proteinate. Almost all prescriptions used silver proteinate as the only active 

ingredient for the preparation of nasal drops. In three analysed prescriptions, 
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silver proteinate was prescribed in combination with adrenaline solution for 

injection. 

The next most frequently prescribed active ingredient was prednisolone. 

Prednisolone tablets were used for the preparation of medicines in Latvia. In the 

analysed prescriptions, prednisolone was most frequently prescribed in  

three main combinations: prednisolone tablets–ephedrine hydrochloride  

(110 prescriptions), prednisolone tablets–ephedrine hydrochloride–adrenaline 

solution for injection (68 prescriptions), and prednisolone tablets–adrenaline 

solution for injection–chloramphenicol (18 prescriptions).  

Adrenaline was often prescribed by general practitioners and 

otolaryngologists. Adrenaline solution for injection was used for the preparation 

of medicines in Latvia. In the analysed prescriptions, adrenaline was most often 

combined with the same active ingredients as prednisolone. Adrenaline together 

with ephedrine hydrochloride were prescribed in 93 prescriptions, with 

prednisolone tablets in 86 prescriptions, with chloramphenicol in  

28 prescriptions, with resorcinol in 20 prescriptions, and with hydrocortisone 

acetate, lidocaine hydrochloride suspension for injection in 18 prescriptions.  

General practitioners and otolaryngologists also prescribed  

a manufactured product of hydrocortisone acetate, lidocaine hydrochloride 

suspension for injection. In the analysed prescriptions, this suspension was most 

frequently combined with ephedrine hydrochloride (129 prescriptions). Out of 

these prescriptions, 113 contained only the said three active ingredients, but 

another 16 prescriptions had one to three active ingredients added to the 

combination of hydrocortisone acetate, lidocaine hydrochloride suspension for 

injection and ephedrine hydrochloride. 

The sixth most frequently prescribed active ingredient was 

dexamethasone. Dexamethasone sodium phosphate solution for injection and 

dexamethasone tablets were used in the analysed prescriptions. Both 
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dexamethasone sodium phosphate solution for injection and dexamethasone 

tablets were most commonly prescribed in combination with ephedrine 

hydrochloride (125 prescriptions and 26 prescriptions, respectively). Out of this 

prescriptions, 74 prescriptions contained only these two active ingredients, but 

77 prescriptions had another one to two active ingredients added to this 

combination, most frequently nitrofural (44 prescriptions). 

The seventh most frequently prescribed active ingredient was nitrofural. 

In the analysed prescriptions, nitrofural was most frequently combined with the 

following active ingredients: ephedrine hydrochloride (75 prescriptions); 

dexamethasone sodium phosphate solution for injection or dexamethasone 

tablets (44 prescriptions); hydrocortisone acetate, lidocaine hydrochloride 

suspension for injection (15 prescriptions); adrenaline solution for injection  

(12 prescriptions); and sulfanilamide (nine prescriptions). 

The next most frequently prescribed active ingredient was 

chloramphenicol. In the analysed prescriptions of nasal drops, chloramphenicol 

was most frequently combined with the following active ingredients: adrenaline 

solution for injection (28 prescriptions); prednisolone tablets (18 prescriptions); 

ephedrine hydrochloride (11 prescriptions); dexamethasone sodium phosphate 

solution for injection (nine prescriptions); and resorcinol (nine prescriptions). 

Latvian general practitioners and otolaryngologists also prescribed 

resorcinol. In all the analysed prescriptions of nasal drops containing resorcinol, 

it was combined with adrenaline solution for injection (20 prescriptions). Seven 

prescriptions contained only these two active ingredients, but the third active 

ingredient was prescribed in 13 prescriptions, most frequently chloramphenicol 

(nine prescriptions). 

The tenth most frequently prescribed active ingredient was triamcinolone. 

Triamcinolone tablets were used for the preparation of medicines in Latvia. In 

all the analysed prescriptions of nasal drops, triamcinolone was combined with 
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ephedrine hydrochloride (15 prescriptions). Of the 15, 14 prescriptions were 

supplemented by adrenaline solution for injection. 

 

Comparison of active ingredients and combinations most frequently 

used in preparation of nasal drops with German, USA,  

and Australian formulations 
 

During the research, I found out that the USP Compounding Compendium 

does not include nasal drop formulations,24 therefore the active ingredients 

prescribed in Latvia and their combinations could be compared only with the 

German and Australian formulations. 

The DAC/NRF includes the following standardized nasal drop 

formulations for use in rhinology: sodium chloride isotonic (0.9 %) and 

hypertonic (1.5 %) solutions; silver proteinate (2 % and 5 %) solutions.23 

As already mentioned above, nasal drops with silver proteinate are widely 

prescribed in Latvia. Unlike Germany, no 5 % solution was prescribed in 

prescriptions of Latvian pharmacies. Latvian otolaryngologists and general 

practitioners prescribed silver proteinate solutions with lower concentrations – 

1 % and 2 %. 

The analysed prescriptions did not contain compositions of solutions with 

sodium chloride as the only active ingredient, but the manufactured products 

isotonic and hypertonic seawater solutions are available in the Latvian market. 

In the prescriptions prescribed by Latvian otolaryngologists and general 

practitioners, sodium chloride was mainly prescribed with nitrofural  

(86 prescriptions). Sodium chloride is necessary to improve solubility of 

nitrofural in water. In the remaining 11 prescriptions, sodium chloride was most 

probably used for tonicity adjustment. For both of these reasons, sodium chloride 

was included in the next section of the dissertation on excipients used in the 

preparation of nasal drops. 
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The database maintained by the DAC/NRF contains several standardized 

and verified nasal drop formulations. These formulations also include the active 

ingredients prescribed in Latvia, but their combinations are different.27 

The database maintained by the DAC/NRF also includes nasal drop and 

nasal spray formulations, which are not standardized, but the use of which is 

permissible evaluating the comments provided in the database. Several 

compositions use active ingredients prescribed in Latvia (e.g., dexamethasone, 

adrenaline, ephedrine hydrochloride).27 The database contains a combination of 

dexamethasone and adrenaline, which can be found in seven analysed 

prescriptions of Latvian pharmacies, as well as a combination of dexamethasone 

and ephedrine hydrochloride, which can be found in 151 analysed prescriptions 

of Latvian pharmacies. 

In Australia, similarly to Germany, there are not many formulations for 

use in rhinology. The APF includes only two formulations of nasal drops and one 

formulation of alkaline nasal douche. In nasal drops, ephedrine hydrochloride or 

phenylephrine hydrochloride is used as the active ingredient. Solution for nasal 

douche contains sodium hydrogen carbonate and sodium chloride.25 

As already mentioned above, ephedrine hydrochloride was the most 

popular active ingredient in nasal drops prescribed by Latvian otolaryngologists 

and general practitioners. Unlike in Australia, ephedrine hydrochloride was 

mostly prescribed in combination with other active ingredients and not as the 

only active ingredient. Phenylephrine hydrochloride was not found in the 

analysed prescriptions of Latvian pharmacies. Industrially manufactured nasal 

drops are available in Latvia, where phenylephrine is combined with dimetindene 

maleate.73 The combination of sodium hydrogen carbonate and sodium chloride 

was not found in the analysed prescriptions of Latvian pharmacies. However, 

there were two prescriptions of nasal drops, where sodium hydrogen carbonate 

was used as the only active ingredient. 
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Excipients used in preparation of nasal drops and comparison  

with German, USA, and Australian formulations 
 

In total, nine excipients (i.e., purified water, ethanol, sodium chloride, 

peppermint water, boric acid, olive oil, glycerol, liquid paraffin, sunflower oil) 

were used in the analysed prescriptions prescribed by Latvian otolaryngologists 

and general practitioners. The prescriptions also included excipients from 

finished industrially manufactured dosage forms.  

The USP Compounding Compendium does not include nasal drop 

formulations,24 therefore the excipients prescribed in Latvia were compared only 

with the German and Australian formulations. 

The formulations of nasal drops and nasal sprays included in the 

DAC/NRF and the database maintained by the DAC/NRF contain several 

excipients used in Latvia (i.e., purified water, isotonic sodium chloride solution, 

glycerol, liquid paraffin).23,27 When viewing the excipients used in Latvia 

compared to those used in Germany, another detail should be mentioned. Apart 

for the finished industrially manufactured forms, most of the analysed 

prescriptions of Latvian pharmacies contained only one excipient – purified 

water. Unlike in Germany, the excipients necessary for isotonization of nasal 

drops were rarely added. In Germany, sodium chloride, glycerol, propylene 

glycol, sorbitol, and glucose are used for isotonization of nasal drops.74 The APF 

formulations of nasal drops contain only one active ingredient (ephedrine 

hydrochloride or phenylephrine hydrochloride). Similarly to Germany, the APF 

also adds several excipients to avoid adverse effects on the nasal mucosa. For 

this purpose, the following excipients are used: purified water; sodium chloride; 

propylene glycol; and preservative chlorobutanol.25 In Latvia, preservatives were 

not added, when preparing ephedrine hydrochloride water solutions. 
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In Latvia, ethanol was prescribed, which does not appear in German 

formulations. In the analysed prescriptions, ethanol was prescribed to make it 

easier to crush the tablets. Ethanol was most frequently added to crush 

prednisolone tablets (101 prescriptions). 

Other excipients are also used in Germany, for example, medium-chain 

triglycerides are used as synthetic oils, hydroxyethylcellulose is used as an 

organic gelling agent, benzalkonium chloride is used as an antimicrobial 

preservative, but polysorbate 80 is used as an emulsifier.27,75 

 

2.5.2 Semi-solid nasal preparations 
 

In total, 276 semi-solid nasal preparations were prepared based on 

prescriptions issued by general practitioners and otolaryngologists. 

 

Active ingredients used in preparation of semi-solid nasal 

preparations and their most common combinations  
 

In total, 14 bulk drug substances and 15 industrially manufactured 

preparations were used in the preparation of semi-solid nasal preparations. 

Of semi-solid nasal preparation prescriptions, 63.41 %  

(175 prescriptions) contained the same combination of active ingredients, as 

listed below: 

• Sulfanilamide; 

• Camphor; 

• Adrenaline solution for injection; 

• Dexamethasone sodium phosphate solution for injection; 

• Ampicillin trihydrate from capsules, and; 

• Peppermint oil. 
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The nasal ointments containing a combination of these active ingredients 

were prepared in seven analysed pharmacies, which represented four statistical 

regions. Therefore, the possibility for the prescriptions to be prescribed by one 

specialist may be excluded. 

The dissertation summary considers the 10 most commonly prescribed 

active ingredients. 

The most popular active ingredient in semi-solid nasal preparations was 

sulfanilamide. In the analysed prescriptions, sulfanilamide was most frequently 

combined with the following active ingredients: camphor (206 prescriptions); 

adrenaline solution for injection (193 prescriptions); ampicillin trihydrate from 

capsules (184 prescriptions); dexamethasone sodium phosphate solution for 

injection (181 prescriptions); peppermint oil (176 prescriptions); ephedrine 

hydrochloride (38 prescriptions); sulfathiazole (22 prescriptions); eucalyptus oil 

(22 prescriptions). 

The second most frequently prescribed active ingredient was camphor. In 

the prescriptions analysed, camphor was most frequently combined with the 

same active ingredients with which sulfanilamide was combined. Camphor 

together with sulfanilamide were prescribed in 206 prescriptions, with adrenaline 

solution for injection in 193 prescriptions, with ampicillin trihydrate from 

capsules in 181 prescriptions, with dexamethasone sodium phosphate solution 

for injection in 177 prescriptions, with peppermint oil in 175 prescriptions,  

with ephedrine hydrochloride in 35 prescriptions, with sulfathiazole in  

23 prescriptions, and with eucalyptus oil in 22 prescriptions. 

The third most frequently prescribed active ingredient was adrenaline. 

Adrenaline solution for injection was used for the preparation of medicines 

 in Latvia. Adrenaline was most frequently prescribed in the above-mentioned 

most common combination, as well as with ephedrine hydrochloride  
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(21 prescriptions), menthol (15 prescriptions), and prednisolone tablets  

(13 prescriptions). 

Also, dexamethasone sodium phosphate solution for injection, like 

adrenaline, was most commonly prescribed in the above-mentioned 

combination. Apart from these active ingredients, dexamethasone sodium 

phosphate solution was prescribed with 11 other active ingredients, but very 

rarely, with each of them in four or less prescriptions. 

The next most frequently prescribed active ingredient was ampicillin. 

Ampicillin trihydrate from capsules was used for the preparation of medicines in 

Latvia. It was most frequently prescribed in the above-mentioned most popular 

combination, as well as with prednisolone tablets (9 prescriptions). Only a few 

prescriptions were prescribed with other active ingredients. 

The sixth most frequently prescribed active ingredient was peppermint 

oil. Peppermint oil was prescribed in combination with amoxicillin trihydrate 

from capsules only in one prescription; in other prescriptions it appeared in the 

above-mentioned most commonly prescribed combination. 

The next most frequently prescribed active ingredient was ephedrine 

hydrochloride. In the analysed prescriptions, ephedrine hydrochloride was most 

frequently combined with the following active ingredients: sulfanilamide  

(38 prescriptions); camphor (35 prescriptions); menthol (29 prescriptions); 

triamcinolone acetonide ointment or triamcinolone tablets (24 prescriptions); 

sulfathiazole (23 prescriptions); eucalyptus oil (22 prescriptions); adrenaline 

solution for injection (21 prescriptions). 

The eighth most frequently prescribed active ingredient was menthol. In 

the analysed prescriptions, menthol was most frequently combined with the 

following active ingredients: ephedrine hydrochloride (29 prescriptions); 

adrenaline solution for injection (15 prescriptions); camphor (12 prescriptions); 
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triamcinolone acetonide ointment or triamcinolone tablets (11 prescriptions); 

prednisolone ointment or tablets (11 prescriptions). 

The next ingredient was triamcinolone. Triamcinolone tablets and 

triamcinolone acetonide ointment were used in the analysed prescriptions. In all 

the analysed prescriptions, triamcinolone tablets and triamcinolone acetonide 

ointment were prescribed in combination with ephedrine hydrochloride  

(24 prescriptions). Eight prescriptions included only these two active ingredients, 

but 16 prescriptions had another one to four active ingredients added  

to this combination, most commonly adrenaline solution for injection  

(11 prescriptions), menthol (11 prescriptions), and sulfanilamide  

(10 prescriptions).  

Sulfathiazole was prescribed in 23 prescriptions. Out of this prescriptions, 

22 prescriptions contained the following combination of active ingredients: 

camphor–ephedrine hydrochloride–sulfanilamide–sulfathiazole–eucalyptus oil. 

 

Comparison of active ingredients and combinations most frequently 

used in preparation of semi-solid nasal preparations with German, 

USA, and Australian formulations 
 

The USP Compounding Compendium does not include semi-solid nasal 

preparation formulations,24 therefore the active ingredients prescribed in Latvia 

and their combinations were compared with the German and Australian 

formulations. 

The DAC/NRF includes an ointment with menthol, which is used in case 

of rhinitis.23 In Latvia, nasal ointments containing menthol were also prescribed, 

but unlike in Germany, in the analysed prescriptions of Latvian pharmacies, 

menthol was not used as the only active ingredient; in all the prescriptions 

menthol was prescribed in combination with at least one other active ingredient.  
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The database maintained by the DAC/NRF includes formulations of  

semi-solid nasal preparations, which are not standardized, but the use of which 

is permissible evaluating the comments provided in the database. The 

formulations contain several active ingredients used in Latvia (e.g., adrenaline, 

dexamethasone, hydrocortisone, as well as menthol). Like in Latvia, the 

industrially produced adrenaline solution for injection is used for the preparation. 

Several formulations of nasal creams, which are included in the database, contain 

a combination of three active ingredients (i.e., menthol, adrenaline solution for 

injection, aluminium acetate-tartrate solution).27 As mentioned previously, the 

combination of menthol and adrenaline solution for injection can also be found 

in the analysed prescriptions of Latvian pharmacies. 

The APF includes one formulation of nasal paste. The paste contains two 

active ingredients (i.e., cocaine and adrenaline). This paste is used as a local 

anaesthetic.25 In the analysed prescriptions of Latvian pharmacies, only 

adrenaline was found. Unlike in Latvia, APF uses bulk drug substance rather than 

industrially manufactured ampoules.25 

 

Excipients used in preparation of semi-solid nasal preparations  

and comparison with German, USA, and Australian  

formulations 
 

In total, 11 excipients (i.e., soft paraffin, wool fat, citral, olive oil, ethanol, 

liquid paraffin, sunflower oil, purified water, glycerol, boric acid, hard paraffin) 

were used in the preparation of semi-solid nasal preparations. The prescriptions 

also included excipients from finished industrially manufactured dosage forms. 

The USP Compounding Compendium does not include semi-solid nasal 

preparation formulations,24 therefore the excipients prescribed in Latvia were 

compared with the German and Australian formulations. 
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The formulations of semi-solid nasal preparations included in the 

DAC/NRF and the database maintained by the DAC/NRF contain several 

excipients used in Latvia (i.e., soft paraffin, wool fat, olive oil, liquid paraffin, 

purified water).23,27 One formulation included in the database uses lemon oil; 

citral is one of its components.27 Sunflower oil is not found in German 

formulations, while the database includes a formulation with another vegetable 

oil (peanut oil).27 

Other excipients are used in Germany in the preparation of semi-solid 

dosage forms in addition to the above-mentioned bases, for example, propylene 

glycol is used as an antimicrobial preservative,70 medium-chain triglycerides are 

used as synthetic oils.75 

As already mentioned above, the APF includes one nasal paste. The 

following excipients are used in the preparation of the paste: chlorobutanol, 

liquid paraffin, and soft paraffin.25 

 

2.6 Active ingredients used in Latvia, the use of which  

in the preparation of medicines in Germany  

is classified as unsafe 
 

Having analysed the compositions prescribed in dermatology and 

rhinology, several substances were identified, the use of which in Germany was 

controversial or even unacceptable in certain dosage forms. The DAC/NRF 

contains information on the substances, the use of which in pharmacy 

preparations is classified by the Drug Commission of the German Pharmacists as 

unsafe. Information is available in the DAC/NRF table “Tab. I.5.–2: Substances 

and formulations, issuing of which is forbidden” (Tab. I.5.–2: Bedenkliche  

Stoffe / Rezepturen, deren Abgabe verboten ist).23 German pharmacists and 

physicians are encouraged to consider the information available on the listed 

substances by conducting a risk/benefit assessment for the individual patient. 
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 The presence of such substances in Latvian prescriptions constitutes a risk to 

patient safety. Since previously only part of the collected prescriptions was 

analysed, the relevant substances were searched in all the collected prescriptions 

(6227 prescriptions). Seven substances were identified, the use of which in 

Germany is classified as unsafe and is permitted only in individual exceptional 

cases (Table 2.1). 

 

Table 2.1 

Substances, which can be found in the prescriptions issued by Latvian 

health care professionals, but the use of which in the preparation  

of medicines in Germany is restricted  

No. Substance 
Number of extemporaneous 

prescriptions, n (%) 

1. Boric acid 1190 (19.11) 

2. Mercuric oxide 116 (1.86) 

3. Sodium bromide 114 (1.83) 

4. Borax  58 (0.93) 

5. Liquified phenol 36 (0.58) 

6. Potassium bromide 11 (0.18) 

7. Formaldehyde solution (35 %) 7 (0.11) 

 

2.7 Problems associated with the prescribing, preparing,  

and dispensing of extemporaneous preparations  

in Latvia and recommendations for their prevention 
 

2.7.1 Choice in favour of extemporaneous preparations  

or industrially manufactured drugs 
 

At present, the Latvian regulatory framework does not stipulate that  

a pharmacist is allowed to prepare extemporaneous preparations only if they do 

not have an industrially manufactured analogue. Nevertheless, when analyzing 

prescriptions prepared in Latvian pharmacies, it has been established that Latvian 

physicians prescribed only those formulations for which, according to the 

information provided in the Medicinal Product Register of Latvia, at the time of 

prescription, no analogue industrially manufactured products were available. 
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Before prescribing and preparing extemporaneous preparations, the 

physician and pharmacist should ascertain that a suitable pharmaceutical 

equivalent with a marketing authorisation is not available on the 

market.11,16,33,34,76,77,78 Industrially manufactured drugs are the first choice, as the 

quality, safety, and efficacy of each industrially manufactured drug are assessed 

by a competent authority before it is placed on the market.16,76 If a pharmacist 

finds that a suitable licensed medicinal product is available on the market, he / 

she should contact the physician and inform him / her about this possibility 

before replacing the prescribed extemporaneous composition.76 A consultation 

with a physician is important because the physician may have issued an 

extemporaneous prescription because the patient is allergic to any of the 

excipients in the industrially manufactured drug.11  

 

2.7.2 Beyond-use date of extemporaneous preparations  

and factors affecting it 
 

As there are no standardized formulations in the official language in 

Latvia, the pharmacy in which the respective extemporaneous drug was prepared 

is obliged to assess the composition of the drug and assign an appropriate 

beyond-use date.48,57 Generally, drugs prepared in Latvian pharmacies have  

a shelf life of one – two months.79  

For formulations, the use of which is evidence-based, the beyond-use 

dates and storage conditions can usually be found in the relevant information 

resources. Examples include the following information resources: DAC/NRF; 

USP Compounding Compendium; APF; Handbook of Extemporaneous 

Preparation.19,23,24,25 The existence of such resources allows the physician to 

prescribe and the pharmacist to prepare the preparation in the amount that the 

patient will be able to use before the beyond-use date. However, health care 

professionals should be aware that in-use storage conditions may differ 
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significantly from those recommended in the literature. In this case, shortening 

the shelf life should be considered.34  

It should also be remembered that the packaging can significantly affect 

the shelf life after first opening.23 When compiling and entering the data of 

Latvian prescriptions in the database, the information on packaging was not 

entered. Analyzing the compositions used in rhinology, it was found out that 

nasal sprays were not prescribed in Latvian pharmacy prescriptions, only nasal 

drops, which indicates that the choice of appropriate packaging is also relevant 

for Latvia. It was also found that excipients for adjusting the tonicity of nasal 

drops were rarely added. 

The DAC/NRF includes sodium chloride solutions of various 

concentrations for nasal use. It has been stated that, for hygienic reasons, the 

shelf life of nasal drops is very limited. With nasal sprays, the risk of 

microbiological contamination is much lower, which allows a longer period of 

use. The same is true with semi-solid dosage forms. They can be packaged in  

a tube, jar with screw cap or jar systems with means of a piston system pushed 

from the bottom can be used. The period of use of semi-solid dosage forms of 

identical composition may vary considerably depending on the packaging 

chosen.23 When choosing a packaging, it should be taken into account that  

a number of active ingredients are light-sensitive,66 so it is safer to use  

light-protective containers.34 

If a composition is prescribed that is not found in the evidence-based 

literature, the pharmacist should consider measures to reduce the risks associated 

with storing such a preparation. For example, granting restricted shelf life and 

storing it in a cold or cool place.76 The DAC/NRF states that if the stability of  

a preparation is in doubt, the period of use should be limited to one month. If 

necessary, an even shorter period of use may be set for the preparation.23 
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When determining the shelf life, it should be noted that the stability of the 

preparation depends on many factors, including the risk of microbiological 

contamination.34 If such a risk exists, preservatives are usually added.76 The 

choice of preservative should take into account the pH range required for its 

operation. 34 If the physician does not want preservatives to be added to the 

preparation, this should be indicated in the prescription. In Germany,  

a pharmacist may not change or add active ingredients in an extemporaneous 

preparation without the consent of the prescribing physician, but this restriction 

does not apply to excipients. If a non-standardized preparation is prescribed, 

pharmacists are advised to evaluate the prescribed composition and, if necessary, 

improve it, for example by adding buffers or choosing a more suitable base.76 

 

2.7.3 Number of active ingredients in extemporaneous 

preparations 
 

Analysing the prescriptions prescribed by Latvian physicians, it was 

found out that more than half of the compositions prescribed in dermatology and 

rhinology contained two or more active ingredients. 

When prescribing an extemporaneous prescription, one must be aware 

that several active ingredients in a single preparation increase the risks of their 

interaction.22,78,80 The more active ingredients the preparation contains, the more 

difficult it is to evaluate and ensure the quality of the dosage form. For this 

reason, it is recommended that two or more active ingredients are included in one 

preparation only in duly justified exceptional cases.80 
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2.7.4 Prescription design of extemporaneous preparations 
 

All the analysed prescriptions of Latvian pharmacies indicated the dosage 

form, names of ingredients, their quantities or concentrations. Abbreviations 

were rarely used, but sometimes the name of a substance was written as a formula 

rather than in words. For example, 16 prescriptions used the formula “NaCl” 

instead of “sodium chloride”, four prescriptions used the formula “H2O2” 

instead of “hydrogen peroxide”. 

Abbreviations in a prescription can cause errors both in the drug 

preparation process and in the use of the drugs.68 The literature contains 

information on potentially dangerous and error-prone medical abbreviations and 

symbols. It is not recommended to write substance formulas, instead it is safer to 

write names with full words.68,81 

CM Regulations No. 175 on manufacture, storage and writing of 

prescription forms stipulate that instructions to the patient shall indicate the 

doses, when, how often and how the medicinal products shall be used.82 

Analyzing the prescriptions written by Latvian physicians, it was found that the 

directions for use of most prescriptions intended for dermatological indications 

were general. The most common text in the section on use was “Externally” or 

“For external use”.  

When writing a prescription, it is important to give precise directions for 

use to improve patient adherence.68,78 The literature has suggested a template  

that could be useful for physicians in writing directions for use:  

Verb – Quantity – Dosage Form – Route – Frequency.68 When prescribing 

cutaneous preparations, it is recommended to indicate not only the part of the 

body on which the patient should apply the respective preparation, but also to 

indicate how thick a layer should be applied.76 Vague instructions for use such 

as “Take as directed” are not recommended.68 This information is necessary for 

the pharmacist for several reasons. Firstly, when receiving a prescription,  



 

74 

the pharmacist must carry out a safety assessment of the prescription – assess the 

prescribed composition of the drug, as well as check that the doses are not 

exceeded.68,48 Secondly, communication between pharmacists and patients 

receiving extemporaneous drugs is extremely important.11,33 Accurate medical 

instructions must be available to the pharmacist to provide appropriate 

consultation for patients or their caregivers on the use of the prepared drugs.68 

Until 2018, printed prescriptions were mostly used in Latvia. Today, 

thanks to the e-health system, the number of printed prescriptions has decreased 

significantly and most physicians prescribe electronic prescriptions. The printed 

prescription form does not have a separate section for refills.82 In the analysed 

prescriptions of Latvian pharmacies, if the extemporaneous preparation was to 

be prepared repeatedly, physicians indicated it right below the instructions for 

use or in the upper right corner of the prescription next to the prescription 

number. If the prescription is prescribed electronically, the physician has the 

opportunity to indicate the number of preparations and when dispensing the 

preparation, the pharmacist may indicate that the prescription has been dispensed 

partly. 

 

2.7.5 Bulk drug substances and industrially manufactured  

dosage forms in extemporaneous preparations 
 

Analyzing the prescriptions written out by Latvian health care 

professionals, it has been found that Latvian physicians widely prescribe 

industrially manufactured dosage forms in the composition of extemporaneous 

preparations, including tablets and capsules. For example, omeprazole capsules 

have been prescribed for the preparation of oral powders. The granules of the 

capsules in question have an enteric coating, which means that it is not allowed 

to crush them.83 There have also been cases where a physician has prescribed  

a bulk drug substance, but the pharmacy replaced it with an industrially 
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manufactured dosage form. Triamcinolone tablets were found in the analysed 

prescriptions. These tablets were used in the preparation of semi-solid dosage 

forms for dermatological application, but this chemical form of triamcinolone 

has no effect on the skin.76  

When prescribing and preparing a drug, it should be borne in mind that 

the stability and effectiveness of the drug may depend on the use of a bulk drug 

substance or manufactured dosage forms. When using tablets and capsules in the 

preparation of drugs, one should be aware of the potential risks. Firstly, one 

should remember that excipients in tablets and capsules may increase or decrease 

the stability of preparations. Secondly, one must make sure if it is allowed to 

crush or open the tablets and capsules. For example, crushing or opening 

modified-release tablets and capsules affects the bioavailability and stability of 

the active ingredients.34 Whereas, crushing of enteric-coated tablets leads to 

damage to the protective coating, which may reduce the effectiveness of the 

active ingredient.84,85 Third, if the tablet needs to be split, one should be aware 

that it can lead to large dose deviations or weight losses. To reduce dose 

deviations, it is recommended to use a splitting device instead of performing 

splitting manually or with a kitchen knife.86 

It is also important to pay attention to the chemical form of the active 

ingredient. The effectiveness of the prepared drug may depend on the chemical 

form of the active ingredient. For example, it is known that triamcinolone has no 

effect on the skin, whereas its ester does.76 

 

2.7.6 Extemporaneous preparations for children 
 

When compiling data on Latvian prescriptions, patient data, including 

age, were not entered into the database, therefore I do not have information on 

patient age. However, paediatricians prescribed 163 prescriptions or 2.62 % of 
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all the analysed prescriptions. Also, there are children among the patients of 

general practitioners, dermatovenerologists, and otolaryngologists.  

The active ingredients and excipients must be chosen with great care 

when prescribing and preparing drugs for children. For example, it is not 

recommended to administer preparations containing salicylic acid on the skin of 

children younger than two years.76 Also, it is not recommended to administer 

menthol and camphor to the nostrils of infants.23,70,87 Salicylic acid, menthol, and 

camphor have been identified in the prescriptions of semi-solid dosage forms 

prescribed by Latvian paediatricians. Ointments containing salicylic acid were 

prescribed by paediatricians in eight prescriptions, while menthol was prescribed 

in two prescriptions and camphor in 15 prescriptions.  

It should be understood that the use of an excipient in adults does not 

mean that the excipient is safe for children.34 Improperly selected excipients may 

contribute to the development of adverse reactions that were not observed in 

adults or were observed to a much lesser extent.77  

For children, doses are calculated based on the body weight or surface 

area.34 When prescribing drugs with active ingredients with a narrow therapeutic 

index, it is recommended to calculate and adjust doses according to the body 

surface area.76 

In order to improve the adherence of the paediatric population, it is 

important to pay attention to the taste of the preparation.88 Flavoured syrup 

vehicles for the preparation of oral solutions and suspensions are available on the 

market to mask unpleasant tastes.89  

 

2.7.7 Proper dosing when using extemporaneous preparations 
 

Analyzing the prescriptions prescribed by Latvian physicians, it was 

found that the directions for use of all oral solutions containing herbal tinctures 

and bromides, as well as calcium chloride and sodium thiosulphate were 
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indicated in spoons (teaspoons, dessert spoons and tablespoons) and not in 

millilitres. This suggests that it was intended to use some kind of kitchen spoon 

instead of an accurate measuring device. 

When dispensing an oral solution, the pharmacist must make sure that the 

patient or their caregiver is able to operate the measuring device and that the 

correct dose will be taken each time.34 One of the information resources designed 

to educate parents about their child’s medicines emphasizes that a kitchen 

teaspoon should not be used as a measuring device for liquid medicines. Parents 

are advised to consult a pharmacist to get an oral syringe or medicine spoon.90 It 

should be noted that it is not possible to ensure that the required volume is 

measured with all dosing devices. Particular attention should be paid to the 

measurement of small volumes, making sure that it can be done accurately.34 
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3 Discussion 
 

This study investigated and described the current situation in the field of 

extemporaneous preparations in different regions of Latvia for the first time. 

After the analysis of previously unpublished data of the State Agency of 

Medicines (SAM), the first comprehensive report on the sales of extemporaneous 

preparations in all regions of Latvia was provided. Analyzing the Latvian 

regulatory enactments that regulate the preparation of medicinal products in 

pharmacies, their compliance with the requirements of the Resolution of the 

Committee of Ministers of the Council of Europe was assessed for the first time. 

Data on extemporaneous prescriptions were collected from 17 community 

pharmacies representing all six statistical regions of Latvia. The study identified 

which health care professionals issue extemporaneous prescriptions most often, 

which dosage forms are the most popular, and how many active ingredients are 

most often combined in different dosage forms. In order to assess the conformity 

of the extemporaneous preparations in Latvia with modern European and global 

practice, the active ingredients identified in the prescriptions, their combinations, 

and excipients were compared for the first time with the professional literature 

of Germany, the USA, and Australia – DAC/NRF, USP Compounding 

Compendium, APF. Practical recommendations were provided to Latvian health 

care professionals in order to promote safe and effective prescribing, preparation, 

and dispensing of extemporaneous preparations. 

 

3.1 Differences in Latvian regulatory enactments regulating 

compounding of extemporaneous preparations in pharmacies 

and in the recommendations of the Resolution  

of the Committee of Ministers of the Council of Europe 
 

The Latvian regulation does not include all paragraphs of the Resolution 

re-adopted in 2016. Most of the paragraphs of the Resolution are described in 

Latvian regulatory enactments only partially. This may be explained by the fact 
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that in the majority of cases CM Regulations regulating preparation of medicinal 

products in a pharmacy were adopted before the adoption of the Resolution. Time 

is required to introduce changes to currently applicable regulations. Similar data 

were also obtained in the survey regarding the impact of the Resolution adopted 

in 2011 on the legislation of 12 European countries. Although most of the 

countries did not fulfil all paragraphs of the Resolution, the researchers found 

that adapting national legislation to the Resolution was a long-term process and 

concluded that the overall results of the survey indicated a clear commitment by 

countries to implement the Resolution's recommendations. The paragraphs, 

which are fully described in Latvian regulatory enactments, are mainly described 

also in other European countries. For example, Belgium, the Czech Republic, 

Denmark, Finland, Ireland, Italy, the Netherlands, Poland, Portugal, Serbia, 

Switzerland, and the United Kingdom like Latvia comply with recommendations 

mentioned in paragraph “Labelling”. The paragraph of the Resolution named 

“Marketing authorisation” is not included in the Latvian regulatory enactments. 

Other European countries face a similar situation. The above-mentioned survey 

revealed that only one of 12 countries included in the survey partially 

implemented recommendations about marketing authorisation.35 In the 

Netherlands, formulations of extemporaneous preparations must be registered 

with the Dutch Medicines Agency.91 According to the Dutch Medicines Act, all 

medicines available on the Dutch market must be evaluated for efficacy, safety, 

and quality. The assessment is carried out by the Dutch Medicines Board. 

However, there are exceptions, registration is not mandatory if the pharmacist 

prepares medicinal products on a small scale.35  
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3.2 Prevalence of extemporaneous compounding  

in Latvia and Europe 
 

In Latvia, more than half (50.07 %) of community pharmacies have  

a special operation condition “preparation of medicinal products in the 

pharmacy” in the annex to their licence.40 The share of community pharmacies 

compounding extemporaneous preparations varies across European countries. 

Unlike in Latvia, all community pharmacies in Germany compound 

extemporaneous preparations.30 In Finland and Portugal, as in Germany, all 

community pharmacies are required to have a laboratory for pharmaceutical 

compounding.29,92 In Spain, most community pharmacies also compound  

non-sterile extemporaneous preparations.92 While the compounding of 

extemporaneous medicinal products in Denmark is centralized in three 

community pharmacies.31 

Sales volume of extemporaneous preparations in Latvia in community 

pharmacies is low (0.65 %) compared to industrially manufactured medicinal 

products. Unfortunately, data on the volume of extemporaneous preparations in 

other countries are not widely available and not directly comparable. The volume 

of extemporaneous preparations is expressed both as a part of the prescriptions 

received in pharmacies and as a part of all sold industrially manufactured 

medicinal products. It is only possible to conclude that, similarly, in other 

European countries, extemporaneous preparations have a small market share, 

despite the number of pharmacies offering this service. For example, 

extemporaneous preparations dispensed in Finland account for 0.5 % of all 

medicines sold.93 Also in Spain, non-sterile extemporaneous preparations 

account for only about 2 % of all the medicines dispensed based on prescriptions. 

The situation is similar in the Netherlands, where extemporaneous preparations 

accounted for around 3.4 % of the analysed prescriptions from 79 community 

pharmacies.92 
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The sale of extemporaneous preparations took place mainly in Riga, the 

capital of Latvia. This can be explained by general trends. EU countries have also 

seen an increase in urban population over the last 50 years. According to 

Eurostat, 72 % of the EU population lives in cities, of which 41 % live in large 

cities.94 The situation in Latvia is no different from the EU – at the beginning of 

2017 the largest number of Latvian residents lived in Riga (32.9 %).95 Riga also 

employs the largest number of physicians – 62 % of the total number of 

physicians. This indicator is significantly lower in other regions (6–9 %).96 

 

3.3 Health care professionals who prescribed extemporaneous 

preparations in Latvia, Europe, and USA 
 

The total number of the pharmacies (17) and extemporaneous 

prescriptions (6227) shows the extemporaneous preparation prescribing trends in 

Latvia. The majority of the extemporaneous prescriptions were from 

dermatovenereologists, general practitioners, and otolaryngologists. Similar data 

were obtained in Slovakia, where the majority of the extemporaneous 

preparations were prescribed by the same health care professionals as in Latvia: 

general practitioners, dermatologists, and otolaryngologists.97 Also, in Germany, 

according to an analysis of 1.9 million extemporaneous prescriptions, they were 

mainly prescribed by dermatologists and general practitioners. Dermatologists 

prescribed more than half of all the prescriptions (53.6 %). Contrary to Latvia, 

otolaryngologists were not among the physicians who prescribe extemporaneous 

preparations most often.1 Dermatologists are also the health care professionals 

that prescribe extemporaneous preparations most often in the USA.98 Naturally, 

the most common extemporaneous dosage forms in the USA and Germany are 

dosage forms for topical application, likewise in Bulgaria and 

Netherlands.1,92,98,99 In Latvia, the main extemporaneous preparation prescribers 

were dermatovenerologists. Accordingly, also in Latvia, topical dosage forms 
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were prescribed more often; powders and solutions for oral use were prescribed 

less frequently. 

 

3.4 Issues for discussion in the compositions of extemporaneous 

prescriptions prescribed by dermatovenerologists  

and their possible solutions  
 

The results of the survey show that Latvian dermatovenerologists 

prescribe both the active ingredients currently used in Germany, Australia, and 

the USA, and the active ingredients, the use of which in dermatology is subject 

to discussions. For example, boric acid can be used in Germany only as an 

excipient for preparation of individual non-dermatological dosage forms.23 After 

topical application of boric acid, excretion is slow and causes the risk of 

cumulative toxicity, and the effect of boric acid in nontoxic concentrations is 

controversial.100 In Latvia, boric acid is widely prescribed in the composition of 

dermatological dosage forms. The situation is similar also in other European 

countries, where boric acid can be found in the composition of several topical 

products. In the composition of individual extemporaneous formulations used in 

Hungary for dermatological indications, boric acid and borax are prescribed as 

active ingredients.101 In the Czech Republic, boric acid preparations are also 

widely used in dermatology, where solutions and ointments containing boric acid 

are available on the market.100 To be noted, Italy has industrially manufactured 

antiseptic solutions with boric acid, but Poland produces powder, where boric 

acid is used as one of the active ingredients.102 Nevertheless, there have been 

reports of adverse reactions following topical application of boric acid 

preparations.100 

Sulfathiazole can be mentioned as another substance subject to 

discussion, which is one of the most common active ingredients used in 

suspensions in Latvia, while, in the USA, sulfathiazole is classified as an unsafe 
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or not effective drug product and is included in the Food and Drug 

Administration Negative List. Therefore, in the USA, sulfathiazole may not be 

used for human drug compounding.21 The situation is similar in Germany, where 

the sulfathiazole monograph was removed from the DAC/NRF more than  

a quarter of a century ago.23 

In Latvia, topical dosage forms containing two or more active ingredients 

were widely prescribed. Up to seven active ingredients have been prescribed in 

the analysed prescriptions. Similar data were obtained in Lithuania, where 48 % 

of all the prescriptions analysed in the particular study contained two or more 

active ingredients.103 A large number of active ingredients causes the risk that the 

prescribed ingredients interact among themselves or with any of the excipients.22 

Therefore, standardized formulations mainly contain one to two active 

ingredients, as we can see from the analysis of the standardized compounded 

preparation monographs included in the DAC/NRF, USP Compounding 

Compendium, and APF.23,24,25 

Despite the relatively large diversity of active ingredients in dosage forms 

prescribed by Latvian dermatovenerologists, the range of excipients is not wide. 

For example, in suspensions and topical solutions for antimicrobial purposes, 

only ethanol and glycerol were predominantly used. German, USA, and 

Australian professional literature offers a much broader range of antimicrobial 

preservatives for topical preparations; for instance, other monovalent alcohols 

such as isopropyl alcohol and benzyl alcohol are offered in addition to ethanol, 

as well as propylene glycol.23,25,68 Oral solutions prepared in Latvian pharmacies 

contained only one vehicle — purified water. For antimicrobial reasons, it is 

essential to protect prepared oral solutions, whereby antimicrobial preservatives 

must be added to preparations.  
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The dissertation revealed that Latvian dermatovenerologists frequently 

prescribed industrially manufactured finished dosage forms (ointments, creams, 

solutions, oral capsules, and tablets) in the composition of extemporaneous 

preparations. The USA and other European countries, for example, the Czech 

Republic, also have such practices.21,104 When using a manufactured drug 

product as a source of active ingredient, it should be taken into account that all 

commercially available medications also contain excipients, which may affect 

the efficacy, safety, and stability of the final compounded preparation.21 Since 

industrially manufactured preparations create additional risks, several countries 

implemented measures to reduce the use of these preparations in extemporaneous 

compounding. For example, a project was implemented in the Czech Republic, 

the purpose of which was to provide pharmacies in the Czech Republic with bulk 

drug substances necessary for the preparation of extemporaneous medicines, 

which were absent on the national market. The project envisaged the possibility 

to purchase bulk drug substances in small packages, which is very important for 

the pharmacies preparing medicines in small amounts.104 

Since compositions prescribed by Latvian dermatovenerologists are often 

not standardized, prescriptions should be carefully evaluated by pharmacists 

before preparation to eliminate incompatibility. Not only Latvian 

dermatovenerologists prescribe extemporaneous medicines, compositions of 

which are not standardized. Although Germany and the USA have standardized 

compounded preparation monographs, physicians still prescribe extemporaneous 

prescriptions for individual patients not included in the compendium or 

formulary.9,105 Such formulations require special attention of pharmacists and 

physicians. German literature describes several examples, when incompatibility 

of ingredients was identified as a result of cooperation between a pharmacist and 

a dermatovenerologist, and the prescribed composition was corrected.22,106  
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Analysed prescriptions show deviations of prescription trends from the 

USA, German, and Australian norms. This can be partially explained by history 

of Latvia. In Latvia, as in the former Union of Soviet Socialist Republics (USSR), 

until the collapse of the USSR, the preparation of extemporaneous medicines was 

carried out in accordance with uniform procedures and regulatory enactments 

adopted by the USSR. 30 years passed since Latvia regained independence, but 

some active ingredients and combinations of active ingredients mentioned in 

books of that time are still prescribed in Latvia, such as suspensions where 

sulfathiazole is combined with boric acid and sulfur.107 Historically used 

substances could be associated with health risks. Another reason is the limited 

import of some medicines. For instance, an industrially manufactured ointment 

with two active ingredients (salicylic acid and mometasone furoate) was not 

available on the Latvian market for some time, which is why specialists 

prescribed an extemporaneous composition, which consisted of industrially 

manufactured mometasone furoate ointment and salicylic acid. Another possible 

reason is the differences in offered information sources, because Latvia, unlike 

Germany, Australia, and the USA, does not have any officially approved 

standardized compounded preparation monographs. 

In order to ensure safe and effective use of extemporaneous medicines for 

Latvian patients, it is necessary to prescribe those active ingredients and 

combinations of active ingredients, for which their use in dermatology is 

evidence-based. Adopting the German, USA, and Australian experiences would 

be the first step in the creation of standardized formulations. Since the 

dermatovenerologist and the pharmacist are jointly responsible for the quality of 

prescribed and prepared medicines, it is feasible to organize seminars and other 

further education activities, where pharmacists and dermatovenerologists would 

be educated on standardized, proven extemporaneous formulations. 
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3.5 Peculiarities of extemporaneously compounded nasal 

preparations prescribed by Latvian otolaryngologists and 

general practitioners in comparison with European,  

USA and Australian formulations 
 

Latvian otolaryngologists and general practitioners, similarly to 

dermatovenerologists, prescribe such active ingredients and combinations of 

active ingredients, which cannot be found in the German, USA, and Australian 

literature. Sulfanilamide should be mentioned as an example. In Latvia, this 

active ingredient was prescribed most often in the composition of semi-solid 

nasal preparations. 

However, silver proteinate, which is widely prescribed as part of nasal 

drops in Latvia, is also used in Germany for the preparation of nasal drops. The 

combination of silver proteinate with adrenaline solution for injection, which was 

prescribed in several analysed prescriptions of Latvian pharmacies, raises 

discussions. Sodium chloride is one of the excipients in adrenaline solutions for 

injection.108 In this case, an interaction between silver proteinate and chloride 

ions is possible, as a result of which the dosage form does not meet the quality 

requirements. When examining silver proteinate nasal drops, it is also important 

to mention excipients. As discussed previously, Latvia uses only purified water 

for the preparation of these drops, while Germany adds glycerine for 

isotonization of drops. Nasal drops must be prepared to be isotonic with body 

fluids to reduce damage to nasal mucosa.21,109 This problem is typical for Latvia 

because excipients for adjusting the tonicity were not added frequently when 

preparing other nasal solutions. For example, prescriptions containing only two 

components – ephedrine hydrochloride and purified water – were prescribed by 

Latvian otolaryngologists and general practitioners. The Australian APF contains 

a nasal drop formulation, in which sodium chloride, chlorobutanol, and 

propylene glycol are added in addition to the above ingredients.25 British 

literature also includes a nasal drop formulation with ephedrine hydrochloride. 
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This formulation is similar to the Australian formulation, the following 

excipients are used: purified water, sodium chloride and chlorobutanol.110 

Several active ingredients used in Latvia should be prescribed with 

considerable caution to small children. An example is camphor, which is 

included in the analysed extemporaneous formulations and also in several 

manufactured inhaled nasal decongestant preparations. German and British 

literature emphasizes that camphor preparations should not be used for the 

treatment of nasal mucosa of infants because they may cause the immediate 

collapse of nostrils.70,87 Another example is menthol. Preparations containing 

menthol should not be administered to the nostrils of infants, as menthol may 

cause breathing disorders.23,87 Upon analyzing prescriptions provided by Latvian 

pharmacies, it was found that no patient data had been entered in the database 

that was created by author. Therefore, I do not have information about the age of 

patients, but since camphor and menthol are widely prescribed, it would be useful 

to remind physicians and pharmacists during continuing education activities 

about age restrictions for the use of these active ingredients. 

In the prescriptions issued by Latvian otolaryngologists and general 

practitioners, similarly to the prescriptions of Latvian dermatovenerologists, 

industrially manufactured dosage forms were widely prescribed. Use of systemic 

medicines on skin and mucous membranes is subject to discussions. On the one 

hand, when prescribing preparation locally, the risk of systemic side effects 

reduces. On the other hand, studies are necessary to understand whether the use 

of systemic medicines on skin and mucous membranes is efficient.111 

The nasal preparations prescribed by otolaryngologists and general 

practitioners were analysed in this dissertation. Physicians in both specialities 

prescribed nasal preparations to treat rhinologic diseases. In other countries (e.g., 

the USA, Germany), nasal preparations are used not only for ear, nose, and throat 

disorders, but also for other indications. For example, the USA literature 
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describes the preparation of fentanyl citrate nasal spray for analgesia in 

oncology.21,112 Presumably, the use of nasal preparations for a systemic effect 

will develop further. Several studies have been described studying the possibility 

of using different psychoactive drugs intranasally, such as prochlorperazine.113 

It is important to select the appropriate packaging for nasal preparations. 

The period of use of the preparations after their first opening depends on its 

packaging. For example, the sodium chloride solutions included in the 

DAC/NRF have a significantly different shelf life depending on the type of 

packaging. If nasal drops are prepared, then the period of use is only two weeks. 

However, if a nasal spray is prepared, then the period of use is extended to six 

months.23 

 

3.6 Future perspectives of medicinal product preparation 
 

Although I have repeatedly mentioned the need for uniform standards and 

conditions in the field of medicinal product preparation in this dissertation, it also 

has its downsides. Aiming to achieve uniform standards in Europe and, in part, 

in the world, could lead to the disappearance of medicinal product preparation, 

as it has already happened in many pharmacies in the USA. In recent years, there 

has been a centralization of laws and standards in the USA in the field of 

extemporaneous drug preparation. Many pharmacies in the USA stopped 

compounding medicinal products because the USA agencies and regulators set 

requirements for the preparation of extemporaneous preparations that are almost 

identical to GMP requirements. Pharmacies do not have the ability to meet such 

requirements and ensure preparation of the medicinal products that the patients 

need. This directly affects millions of people in the USA, especially those living 

outside the large cities. For this reason, many states currently accept the 

requirements of the Pharmacopeia for extemporaneous preparations only 

partially and allow their modifictions.114 This step helps keep the preparation of 
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medicinal products in the USA pharmacies, because the oldest pharmacy 

function still justifies its existence in the 21st century. Medicinal product 

preparation has proved its worth during the COVID-19 pandemic, when 

pharmacies around the world were compounding hand sanitizers, as well as the 

industrially manufactured medicinal products missing on the market. The 

formulations of hand sanitizers published by the World Health Organization 

(WHO) in 2009 became popular during the COVID-19 pandemic and were used 

in many countries in the spring of 2020 to fill the global shortage of these 

products.115 The WHO had specified pharmacists as producers of these products 

and pharmacies as one of the possible production sites.116 Such products were 

prepared in Latvian pharmacies, too.117 On March 27, 2020, the Food and Drug 

Administration (FDA) published the compositions of hand sanitizers for the USA 

pharmacists based on WHO recommendations.2 In addition to the need to prepare 

hand sanitizers during the pandemic, the preparation of oral suspensions from 

industrially manufactured tablets has also been reported in the USA. In 

connection with COVID-19, mostly oral hydroxychloroquine suspensions from 

tablets were prepared in the spring of 2020. Saccharin solutions, which are 

needed to test masks (FIT testing for N95 masks) in health care facilities, were 

also prepared in the USA pharmacies.2 

In recent years, extemporaneous preparations have been used in Europe 

and America to provide treatment to patients in need of orphan drugs. In 

Belgium, for example, standardized formulations for orphan active ingredients 

(OAIs) are being developed. In 2019, a study was published in which Belgian 

researchers described standardized formulations with seven orphan active 

ingredients. Particular attention was paid to the choice of orphan active 

ingredients. The ingredients were selected based on the list approved by the 

Belgian National Formulary commission. Solutions and capsules for oral use 

containing the orphan active ingredients were prepared. Shelf life and optimal 
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storage conditions were determined for the prepared medicinal products.118 

Extemporaneous preparations may also play the role of orphan dosage form. For 

example, in 2020, Argentine researchers published a study evaluating different 

strategies for preparing sildenafil citrate liquid dosage form for oral use in 

children. This active ingredient is used to treat pulmonary hypertension in 

children, but there is a lack of industrially manufactured dosage forms for 

children. Particular attention was paid to the excipients in order to provide a taste 

that promotes patient adherence as well as to allow the preparations to be used 

by diabetic patients.119 
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Conclusions 
 

1. Latvian regulatory enactments on compounding of extemporaneous 

preparations complies with the following paragraphs of the Resolution of the 

Committee of Ministers of the Council of Europe: “Labelling”; 

“Authorisation for pharmacies or licences for companies making 

preparations for pharmacies”; and “Communication and information to 

patients”. The following paragraphs are only partially described in Latvian 

regulatory enactments: “Added value of pharmacy preparations and 

responsibilities of health care professionals”; “Preparation process”; 

“Product dossier”; “Compliance with pharmacopoeial requirements”; 

“Transparency and safety”; “Distribution of pharmacy preparations”. The 

following paragraphs of the Resolution are not described: “Marketing 

authorisation”; “Reconstitution of medicinal products in health care 

establishments”. The full implementation of the Resolution is time 

consuming, but there are a number of activities that are relatively easy to 

implement and nonetheless effective, such as the implementation of the 

PIC/S GPP Guide in Latvian national legislation and the requirement to 

prepare extemporaneously only those medicinal products that have no 

industrially manufactured analogues on the national market. 

2. The service “preparation of medicinal products in the pharmacy” is offered 

in all statistical regions of Latvia. The SAM received reports on sales of 

extemporaneous preparations from 36.51 % of all community pharmacies, 

which indicates the demand for this service. Most of the extemporaneous 

preparations are compounded in the Riga statistical region (78.93 %) and 

amounts in other regions are considerably smaller.  

3. Most extemporaneous prescriptions were issued by dermatovenerologists, 

general practitioners, and otolaryngologists. Extemporaneous dosage forms 

for topical use were most commonly prescribed. More than half of topical 
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preparations prescribed by dermatovenerologists contained two or more 

active ingredients. More than 70 % of extemporaneous preparations for 

intranasal use (nasal drops and nasal ointments) prescribed by 

otolaryngologists and general practitioners contained two or more active 

ingredients.  

4. The analysed prescriptions of Latvian dermatovenerologists, 

otolaryngologists, and general practitioners contained active ingredients 

currently used in Germany, the USA, and Australia, as well as active 

ingredients, the use of which in Germany, the USA and Australia is limited 

and is permissible only in exceptional cases. In the analysed prescriptions, 

along with bulk drug substances, industrially manufactured preparations were 

also used, such as ointments, creams, solutions, suspensions, tablets, and 

capsules. 

5. The excipients most commonly used in the analysed prescriptions of Latvian 

pharmacies can also be found in Germany, the USA, and Australia. The 

German, USA, and Australian information sources used in the study 

(DAC/NRF, USP Compounding Compendium, APF) offer a wider range of 

excipients compared to Latvia. There were not many excipients in the 

extemporaneous dosage forms of Latvian pharmacies, but their numbers 

significantly increased in prescriptions, which used industrially manufactured 

preparations such as tablets, creams, and ointments. 

6. The main problems in prescribing and preparing extemporaneous 

preparations in Latvia are related to the prescription design, the number of 

active ingredients in one preparation, the use of industrially manufactured 

medicinal products instead of the bulk drug substances, selecting appropriate 

packaging and measuring devices, and the determination of the shelf life.  
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7. In order to improve the safety of Latvian patients, the attention of health care 

professionals should be drawn to the relevant problems and possible solutions 

thereto using the experience of other countries. 
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