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Background: Ketamine and propofol in a single syringe are reported to create an admixture used for balancing cardiorespiratory effects during induction of general anesthesia. This study aimed to assess the clinical practice and knowledge of “ketofol” among anesthesia providers.

Methods: A cross-sectional institutional-based study was conducted among anesthesia providers. Data abstracted format was prepared and distributed to senior anesthetists, junior anesthetist postgraduate students, and undergraduate students. The study was conducted from January 1, 2019, to January 30, 2019. Descriptive statistics and binary logistic regression were performed for frequency distribution and to determine the association, respectively.

Result: From a total of 133 participants included in the study, the majority, 88 (66.2%), were men and 75 (56.9%) had 0–2 years of experience. More than two-thirds of participants, 105 (78.9%), have never had a seminar or educational session about combined use. Lack of experience among 11 participants (8.3%) was one of the reasons for not using “ketofol” followed by lack of knowledge among three (2.3%) participants. The majority of participants, 112 (84.2%), prefer ketamine and propofol to be administered one right after the other with separate syringes and the ratio to be 1:2, 64 (48.2). There was no significant association observed between sociodemographic and other characteristics and the practice of “ketofol.”

Conclusion: In this study, nearly half of the participants rated their knowledge at the average level, and the study identifies that there is clinical knowledge and practice gap among anesthesia providers working in the University of Gondar Comprehensive Specialized Hospital (UOGCSH). Preparing educational sessions regarding “ketofol” for addressing identified barriers is among the recommendations forwarded to UOGCSH.
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INTRODUCTION

Ketamine is a phencyclidine derivative, which is used as an intravenous anesthetic agent, and its mode of action is through causing dissociation anesthesia. Amnesic and analgesic effects, maintenance of muscle tone, protecting airway reflexes, and spontaneous respiration are among advantages that have been attributed to ketamine use. Nevertheless, different side effects were observed, including nausea, vomiting, raised blood pressure and heart rate, and development of hallucination, and also it was presumed to increase intracranial pressure (1, 2).

Propofol is neither opioid nor barbiturate, which is used for sedation and anesthesia providing rapid induction and recovery. Its mechanism of action involves the facilitation of inhibitory neurotransmission mediated by gamma-aminobutyric acid. Propofol has amnestic, anticonvulsant, and antiemetic properties. Its dose-related adverse effects include cardiovascular and respiratory depression (3–5).

Among the goals of procedural sedation and analgesia, the most common goals are achieving an adequate level of sedation with minimum pain and anxiety, increasing amnesia, decreasing drug-related adverse events, controlling behavior, and maintaining a stable cardiovascular and respiratory status procedural sedation and analgesia (PSA) (6). “Ketofol” has the advantage of reduced adverse effects of each drug counteracting the undesirable effects of one drug with the helpful effects of another. A combination of these drugs allows sedation to be achieved with a lower total dose of each drug, decreases the incidence of dose-related adverse effects, and ketamine can provide an analgesic effect that is absent when propofol is used alone. Because of this, physicians, nurses, and patients have shown a high level of satisfaction with its use (7, 8). This combination of safety and stability has also been proven (9).

A recent meta-analysis studied the safety and efficacy of ketofol in comparison with propofol as a single agent, which included six randomized control trials (RCTs), concluded that there was no statistically significant difference in safety. However, fewer respiratory events were documented in the combination group (10). Another meta-analysis by Jalili et al. (2016) corroborated the finding by revealing ketofol as a safe alternative to propofol for PSA (11). Moreover, the combination of ketamine and propofol appears to be safe in patients with cardiogenic shock, due to the lesser influence of ketamine on hemodynamic parameters (12). The recommended dosage is 0.5 mg/kg of a 1:1 mixture, followed by another dose of 0.5 mg/kg. A dose of 0.25 mg/kg is used afterward for maintenance of sedation (13).

As there is an increased use of this combination, the present study aims to assess the knowledge and practice of using “ketofol” admixture in clinical practice in the University of Gondar Comprehensive Specialized Hospital (UOGCSH). The second aim of this study is to assess whether age, sex, previous education, type of provider, and years of anesthetic experience affect their clinical practice and knowledge regarding “ketofol.”



METHOD


Study Area and Period

The study was conducted from January 1, 2019, to January 30, 2019, at the UOGSCH on anesthesia providers. UOGSCH is one of the oldest teaching hospitals in Ethiopia, which is located in northwest Ethiopia. The hospital provides service for more than 7 million people who come from Gondar town and surrounding district areas.



Study Design

A hospital-based cross-sectional study was conducted on medical anesthesia fourth-year students and professionals who were practicing anesthesia at UOGCSH.



Population

The source population includes professionals who are responsible for administering anesthesia, whereas the study was conducted on anesthesia providers who were on practice sites during the study period.



Inclusion and Exclusion Criteria

All professionals who are responsible to administer anesthetic medication were included in the study whereas those who are not volunteered to participate in the study were excluded from the study.



Sample Size Determination and Sampling Techniques

All consented health professionals who were administering anesthesia, from fourth-year students (they are allowed to administer anesthesia under close supervision) to senior anesthetists, were considered due to a small number of the study population, and a convenience sampling method was used to recruit the study participants.



Study Variables

Clinical practice and knowledge about “ketofol” use were dependent variables whereas age, gender, work experience, and level of education were independent variables.



Data Collection and Management

The data were collected by two investigators through a self-administered questionnaire. The data collection instrument was adapted from previous studies and consisted of sections focusing on Sociodemographic characteristics, the appropriate title of the participant, years of practicing anesthesia, and questions that assess the clinical knowledge and practice of ketamine-propofol (Ketofol) use. The data were collected from January 1, 2019, to January 30, 2019.



Data Quality Assurance

A standard questioner was adapted from previous study and prepared to make fit with our setup (14). The questionnaire was pre-tested on 10 anesthesia practitioners of other close-related setups. The pre-tested data were not included in the final analysis, and some amendments were done to avoid any ambiguity before the beginning of actual data collection. The data were collected using a structured self-administered questionnaire. Additionally, the confidentiality of the information obtained was secured in such a way that the information will not be disclosed to anyone in anyway and will only be used for the study purpose. Each variable had been coded before data entry.



Data Compilation and Analysis

After completing the data collection, the data were cleaned and checked for completeness. In addition, it was entered into the SPSS (IBM SPSS Statistics for Windows, Version 21.0; IBM Corp., Armonk, NY) for analysis. Sociodemographic and other baseline information were summarized using descriptive statistics, and categorical variables were expressed as frequencies and percentages. For the sake of analysis, knowledge level was categorized into low and high (average and high), while practice was categorized into poor and good, depending on predefined criteria. Binary logistic regression was performed to assess the factors associated with clinical practice and knowledge about “ketofol” use.



Ethical Considerations

Ethical clearance was obtained from the ethics and research committee of the School of Pharmacy, the University of Gondar with the reference number of UoG-SoP/1164/2019. Informed oral consent was secured from the study participants prior to data collection. Information obtained from the study participants was kept confidential. Furthermore, participant identifiers were not used, and the data collected were used by the investigators only for the study.




RESULT


Characteristics of Participants

Among 150 participants, 140 responded to the questionnaire and among them seven were incomplete. The study population consist of 20 (15%) senior anesthetists, 25 (18.8%) postgraduate students, 6 (4.5%) junior anesthetists, and 82 (61.7%) undergraduate students.

Nearly half of the participants, 75 (56.4%), had 0–2 years of experience followed by 29 (21.8%) from 2 to 5 years, 25 (18.8%) from 5 to 10, 4 (3%) ≥10 years, and 88 (66.2%), the majority of the participants, of them were men (Table 1).


Table 1. Background characteristics of anesthesia provider at the University of Gondar Comprehensive Specialized Hospital (UOGCSH), Gondar, Ethiopia, 2019.
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Knowledge About “Ketofol”

A large number of participants, 116 (87.2%), have heard and used ketamine and propofol combination 113 (85%), and around half of the participants, 77 (57.9%), rated their knowledge at an average level (Table 2).


Table 2. Knowledge and practice of ketamine-propofol combination (ketofol) among anesthesia providers at the UOGCSH, Gondar, Ethiopia, 2019.
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More than two-thirds of the participants, 105 (78.9%), have never had a seminar or educational session about the combination of ketamine-propofol, but in the last 1 year more than three-fourths of the participants, 113 (85%), have used ketamine-propofol combination at the same time. Those who did not use in the last 1 year cited that the main reason is lack of experience, 11 (8.3%), followed by lack of knowledge, 3 (2.3%), and lack of propofol, 5 (0.8%) (Table 2).

Regarding the question to list the main advantage of “ketofol”, the answer of the respondent involves for hemodynamic stability of 64 (48.1%), to decrease adverse effects to 51 (38.3%) that occur when administered separately, to decrease the dose of each 15 (113%). Almost half of the participants, 68 (51.13%), do not know about the indication of “ketofol” and nearly more than one-third, 47 (35.3%), put its indication as an induction agent (Table 2).



The Preferred Ratio of Admixture

The majority of participants, 112 (84.2%), prefer ketamine and propofol to be administered one right after the other with separate syringes and the ratio to be 1:2, 64 (48.2%).



“Ketofol” Usage for Sedation and Induction

More than one-third of participants, 90 (67.7%), used the combination of ketamine and propofol for induction and rate the typical level of hemodynamic stability for induction on stable, 84 (63.2%). Nearly half of the participants, 43 (32.3%), did not use the combination as an induction agent and put lack of knowledge as a primary reason followed by lack of experience, 49 (36.8%) (Table 2).

Around half of the participants, 62 (46.6%), use “ketofol” for deep and moderate sedation/analgesia, 58 (43.6%), and 60 (45.2%) of participants have worries about the compatibility of the two drugs and are uncertain about the benefit of using the two drugs together, 22 (16.6%).

Around three-fourth of participants, 72 (54.1%), are very likely to attend if a seminar or educational session regarding current knowledge and practice of a combination of ketamine-propofol was offered (Table 2).

Binary logistic regression was performed to identify the association of sociodemographic and other characteristics with the practice of “ketofol.” We have assessed the association between the sociodemographic and other characteristics, and the practices including the preferred ratio of administration (1:1 vs. others), a clinical practice that is usually a combination of ketamine and propofol used (induction vs. sedation), and preferred administration combination (mixing in the same syringe vs. other administration). However, each of the dependent variables has no significant association with the sociodemographic and other characteristics.




DISCUSSION

A combination of ketamine and propofol (Ketofol) has been proven to be effective in the operating room, ambulatory setting, and emergency department mixed in the same syringe (15–18).

A remarkable number of 116 (87.2%) of the respondents has used this combination drug and rated their level of knowledge about “ketofol” at an average of 77 (57.9%). Few numbers, 3 (2.3%), of participants, have raised lack of knowledge as a reason for not using combination drugs, but it was the main reason for most of the participants in the study conducted in the USA (14).

Most of the respondents, 112 (84.2%), prefer administration of ketamine and propofol to be administered one right after the other with separate syringes and with the ratio of 1:2, 64 (48.2%). Preference of mixing was significantly associated with the year of experience (p = 0.003) and the level of study of a professional (p = 0.004). In the previous study, single-syringe “ketofol” in a 1:1 ratio for sedation and analgesia of adults in the emergency department resulted in quick recovery, few adverse events, and patient and staff satisfaction (18).

In our study, there was no significant association observed between the year of experience and clinical use of “ketofol.” However, in another study, the use of “ketofol” for both sedation and anesthesia was associated with years of experience (7, 19).

Most of the respondents, 84 (63.2%), rate the level of hemodynamic stability as stable when the combination of ketamine and propofol is used as an induction agent. Even if the emergence of delirium is less prevalent, hemodynamic stability may be further required than the worrisome consequence of the condition (7, 18–20).

Almost half of the participants, 72 (54.1%), are very likely to attend a seminar or educational sessions regarding current knowledge and practice of the combination of ketamine and propofol. Similarly, the study in Minnesota, USA, shows the education had a statistical impact on the concern regarding the admixture. Also, web-based and face-to-face education have proven to be effective if required or mandatory. These factors of education have been studied in both nursing and other medical professions, with similar conclusions (14).



CONCLUSION

This is the first attempt to assess clinical knowledge and practice of “ketofol” in UOGCSH. A large number of participants prefer ketamine and propofol to be administered one right after the other with separate syringes and the ratio to be 1:2, and nearly half of the participants rated their level of knowledge as average. Preference for mixing was significantly associated with the year of experience and the level of study of a professional. This study identifies clinical practice and knowledge differences among anesthesia providers of UOGCSH. As it is a critical area of patient care, the institution should prepare educational sessions to promote evidence-based medicine so that practitioners will update themselves by reviewing articles regarding “ketofol” admixture for the best care of the patient.
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