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Background: Poor control of diabetes mellitus (DM) is partly attributed to doctors' poor adherence to guidelines.

Objective: To evaluate doctors' adherence to pharmacotherapeutic recommendations of DM management guidelines and factors associated with guidelines adherence and glycaemic control.

Methods: This prospective observational study included 30 doctors who were treating DM patients in their private clinics in Quetta, Pakistan. On visit 1, a total of 600 prescriptions written by 30 enrolled doctors (20 patients per doctor) were noted along with patients' sociodemographic and clinical characteristics. American Diabetes Association guidelines was used as a reference. The prescriptions noted were judged for guidelines compliance. Of 600 enrolled patients, 450 patients (15 patients per doctor) were followed for one more visit and included in final analysis. Glycated hemoglobin (HbA1c) level noted one visit 2 was related with the respective prescription on visit 1. Data were analyzed by SPSS (version 23). A p-value <0.05 was considered statistically significant.

Results: Patients received a median of two antidiabetic drugs (range: 1–5). A total of 73.1% patients were on polytherapy. Metformin was the most frequently prescribed (88.4%) antidiabetic followed by gliptins (46.2%). A total of 41.6% prescriptions were judged guidelines compliant. In multivariate binary logistic regressions (MVBLR) analysis, chronic kidney disease (CKD) (OR = 0.422) and polytherapy (OR = 0.367) had statistically significant negative associations (p-value <0.05) with guidelines' compliant prescriptions. The group of doctors comprised of specialists and consultants wrote significantly (p-value = 0.004) high number of guidelines adherent prescriptions (mean rank = 20.25) than the group comprised of medical officers (mean rank = 11.34). On visit 2, only 39.5% patients were on goal glycemic levels. In MVBLR analysis, suffering from dyslipidemia (OR = 0.134) and CKD (OR = 0.111), receiving sulfonylurea (OR = 0.156) and guidelines' compliant prescription (OR = 4.195) were significantly (p-value <0 .05) associated with glycemic control.

Conclusion: Although guidelines compliant prescriptions produced better glycemic control, but doctors' adherence to guidelines and glycemic control were poor. Polytherapy and CKD emerged as risk factors for guidelines divergent prescriptions. Dyslipidemia, CKD and reception of sulfonylureas had negative association with glycemic control.
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Introduction

Diabetes mellitus (DM) characterized by hyperglycemia is a chronic, complex metabolic syndrome resulting from either lack of insulin release, insulin resistance or both (1). According to International Diabetes Federation (IDF), it is one of the fastest growing global health emergencies. In 2021, approximately 537 million people were living with DM (2) and 6.5 million deaths in 20–79 years old people were attributed to DM and its complications (2). Despite its high prevalence and associated complications, glycemic control in diabetic patients is poor and ranges from 23.4 to 60% (3–6). In order to achieve the target glycemic levels and prevent and reduce complications of DM, a number of clinical practice guidelines have been published, regularly updated and widely disseminated by different organizations like IDF, the American Diabetes Association (ADA) etc., (7, 8). These guidelines contain recommendations based on high quality evidence obtained from large and rigorously conducted randomized control trials, individual patients' data meta-analyses, systematic reviews and expert opinions (9, 10). Compliance with these guidelines have resulted in optimal glycemic control and preventing micro and macrovascular complications of DM (11–18). Nevertheless, a wide gap is present between guidelines recommendations and actual clinical practices (19–36). Non-pharmacological management contributes to optimal glycemic control, but pharmacotherapy is the most effective and commonly used medical intervention in treating DM. However, majority of the previously conducted studies have evaluated standards of diabetic care processes and targets (20, 29–35), and only few have examined doctors' adherence to pharmacotherapeutic recommendations of guidelines. Studies which have assessed doctors' adherence to pharmacotherapeutic recommendations of guidelines have done it by (i) evaluating anti-hyperglycemic prescription patterns and prescribing trends over time (24–28), (ii) review of patients' medical records (15, 18, 20–23, 36) and (iii) assessing doctors' knowledge about guidelines recommendations (19). These studies have certain worth mentioning limitations like lack of an explicit criterion to define doctor's adherence to pharmacotherapeutic recommendations of guidelines (24–28), use of self-reported practices as a proxy of objective adherence to guidelines (19, 37) which are always subject to bias as doctors may overestimate their adherence to guidelines (38, 39), exclusion of patients with comorbidities, lack of detailed review of patient medical record to note that whether doctors' non-adherence to guidelines was a justifiable one or not (20–22, 24–28, 37).

Unfortunately, Pakistan is one of those three countries (China, India and Pakistan) which not only harbors the largest number of diabetic patients but with estimated comparative prevalence of 33.6% in people of age 20–79 years, it currently ranks first globally. In order to evaluate and improve the standard of care provided to diabetic patients, it is necessary to assess the doctors' adherence to guidelines. Due of scarcity of published information in this regard from Pakistan, and to overcome the abovementioned limitations associated with the previously conducted studies, this study was undertaken with the aim to evaluate the doctors adherence to pharmacotherapeutic recommendations of DM guidelines against an explicit criteria, factors associated with receiving guidelines compliant prescriptions and glycemic control.



Methods


Study design, settings, and population

This was an observational study conducted at private clinics in Quetta city from June 1, 2021 to December 31, 2021. After getting a written consent, a total of 30 doctors who were involved in treating diabetic patients were enrolled in the study. As we aimed to examine the prescriptions written by each enrolled doctor to a convenience sample of 15 established diabetic ambulatory patients, thus a total of 600 patients (20 patients were per the enrolled doctor) with a potential dropout rate of 25% were included in the study. Patients who were younger than 18 years, who were pregnant, asked to follow-up in <3 months and did not come for the follow-up visit were excluded from the study.



Data collection

On the baseline visit, a purpose designed data collection form was used to collect patients' sociodemographic, clinical and laboratory data from their medical records and if needed one-on-one interview with the patient. Diagnosis of DM and other concurrent clinical conditions were based in documentation in the patients' medical record. Multiple concurrent clinical conditions like hypertension, dyslipidemia, chronic kidney diseases (CKD) etc., were noted and reported individually, whereas coronary heart diseases and heart failure were collectively categorized as cardiovascular diseases (CVD). Medicines prescribed were noted by their generic names. Treatment with antidiabetic medications with single active pharmaceutical ingredient (API) was termed as monotherapy, whereas, treatment with more than one API (either in fixed dose combination or two different individual drugs) was termed as multi-therapy. In order to find a reason for doctors' justifiable non-adherence with guidelines recommendations, a detailed review of the patients' medical records was carried out. Contraindications, adverse events and statement about ineffectiveness due to which the guidelines recommended drug is not prescribed, discontinued or changed were noted. A total of 450/600 enrolled patients (15 patients/enrolled doctor) were followed for one more visit. One the follow up visit which on average took 3.5 months, patients were tested for glycated hemoglobin (HbA1c) and results were noted. Based on HbA1c values recommended by ADA guidelines (<7% in patients without any comorbidity and <8% in patients with comorbidity) patients were categorized into those having controlled and uncontrolled HbA1c. The criterion developed on the basis of ADA guidelines (Supplementary Chart 1) was used for assessing the doctors' adherence to pharmacotherapeutic recommendations (7). A prescription was judged as guidelines' compliant when:

i) ADA guidelines preferred first-line agent for the particular condition was prescribed.

ii) ADA guidelines preferred first-line agents with no contraindications to its use were prescribed to the patients with comorbidities.

iii) ADA guidelines preferred first-line agent for a particular condition was not prescribed due to adverse event supposedly caused by the preferred drug, contraindication or ineffectiveness.

Score of “1” and “0” were, guidelines' adherent and non-adherent prescription.



Data analysis

Statistical Package for Social Sciences (SPSS v 23) was used for analyzing data. In order to find out factors associated with receiving guidelines compliant prescription and uncontrolled HbA1c, those variables which had a p-value (<0.20) in univariate analysis were entered into multivariate binary logistic regression analysis (MVBLRA). Furthermore, Mann-Whitney U and Kruskal Wallis tests wherever applicable were to observe difference between doctors' demographics and guidelines adherence scores. A p-value <0.05 was considered statistically significant.




Results

The sociodemographic characteristics of enrolled doctors, and sociodemographic and clinical characteristics of 450 patients included in the final analysis are, respectively given in Tables 1, 2. The mean age of patients was 49.03 ± 11.87 years. Majority of them were males (61.3%), overweight (46.9%), had DM for >5 years (73.6%) and >2 comorbidities (43.1%) with hypertension being the most prevalent comorbidity (78.9%).


TABLE 1 Sociodemographic characteristics of doctors.
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TABLE 2 Sociodemographic and clinical characteristics of patients.
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Patients received a median of 2 antidiabetic drugs (range: 1–5). Only 121 (26.9%) patients were on monotherapy. Among antidiabetics, metformin was the most commonly prescribed drug (88.4%) followed by gliptins (46.2%) (Table 3).


TABLE 3 Prescription of antidiabetics.
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Out of 450 prescriptions, 187 (41.6%) were judged guidelines compliant. In multivariate analysis, suffering from CKD (OR = 0.422, p-value = 0.012) and polytherapy (OR = 0.367, p-value < 0.001) had statistically significant association with receiving guidelines' compliant prescriptions. This model fit was based on non-significant Hosmer Lemeshow (p-value = 0.287) and overall percentage 65.3% from classification table (Table 4). On the basis of designation, doctors were divided into two groups, that is, medical officers and others (specialists and consultants). Mann–Whitney U test revealed a significant difference (U = 45.00, p-value = 0.004) between the guidelines adherent practices by two groups. The group comprised of specialists and consultants wrote significantly high number of guidelines adherent prescriptions (mean rank = 20.25) than the group comprised of medical officers group (mean rank = 11.34). However, there was no significant difference between the guidelines adherent practices on the basis of doctors' gender, age, place of graduation and practice duration.


TABLE 4 Factors associated with receiving guidelines compliant prescriptions.
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The mean HbA1c% values of patients on visit 1 and 2 were, respectively 9.2 ± 1.2 and 8.8 ± 1.6. Based on definition used in the current study, a total of 156 (36.7%) and 178 (39.5%) patients, respectively had controlled glycemic levels on visit 1 and 2. In multivariate analysis, suffering from dyslipidemia (OR = 0.134, p-value = 0.001), CKD (OR=0.111, p-value = 0.030) and receiving sulfonylureas (OR = 0.156, p-value = 0.001) and guidelines compliant prescription (OR = 4.195, p-value = 0.003) had statistically significant associations with controlled glycemic level on visit 2. This model fit was based on non-significant Hosmer Lemeshow (p-value = 0.612) and overall percentage 84.4% from classification table (Table 5).


TABLE 5 Factors associated with glycemic control.
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Discussion

Optimal glycemic control can significantly decrease the incidence of diabetic complications and enhance the patients' expectancy and quality of life. Pharmacotherapy in compliance with clinical practice guidelines contributes in achieving optimal control of diabetes. In current study, only 41.6% prescriptions were in compliance with ADA guidelines recommendations (7). As mentioned above, there is a scarcity of published studies which have evaluated doctors' objective adherence to pharmacotherapeutic recommendations of DM guidelines by using explicit criteria and reviewing patients' medical records, this made it difficult for us to compare our findings with previously published studies. However, similar percentage (39%) of guidelines compliant therapy modification in diabetic patients has been reported by a study conducted in the United States (15). On the other hand, a comparatively greater proportion (54.2%) of diabetic patients received guidelines' compliant prescriptions in Turkey (22).

Unless contraindicated, ADA guidelines recommend metformin as a first-line anti-diabetic (7). Therefore, the high rate of metformin prescription in present study (88.4%) was in line with guidelines recommendations and studies conducted elsewhere (37, 40). Moreover, its extensive availability, low cost and being a component of fixed dose combinations (FDC) could have also contributed to high prescription rate of metformin. In current cohort, Dipeptidyl peptidase-4 inhibitors commonly known as gliptins were the second most commonly prescribed anti-diabetics and were received by 44.6% patients. Guidelines recommend that if in a diabetic patient without comorbidity, first-line therapy is insufficient to control blood glucose levels, any one of gliptins, thiazolidinediones, sulfonylureas and SGLT2-I should be added as a second-line agent (7). Therefore, the relatively higher prescription rate of gliptins was compliant with guidelines recommendations and findings of studies conducted elsewhere (37, 41). The additional benefits of improved blood glucose control, cardio-protective effects, being weight neutral (42) and availability as FDC might be the other reasons for high prescription rates of gliptins.

In current cohort, patients who suffered from CKD and received multiple anti-diabetics were significantly less likely to receive guidelines compliant prescriptions. Presence of comorbidities complicates management of diabetes and has previously been reported as a risk factor for guidelines divergent prescriptions (36, 43). Upon cross-tabulation, we found that 85/86 diabetic CKD patients were treated with two or more anti-diabetics. Of these 85 patients, 45 were on two and 40 on three antidiabetics. As per ADA guidelines, metformin is contraindicated in CKD patients with eGFR < 30 ml/min/1.73 m2, and in CKD patients of stage III-a and III-b who are already on metformin, the maximum daily doses of metformin should be reduced to 2,000 mg and 1,000 mg, respectively (7). We found that 9/15 patients with end-stage renal disease received the contraindicated metformin, and its dose was not adjusted in 30 patients with CKD stage III. It was also observed that 23/45 diabetic CKD patients who received two anti-diabetics were not on guidelines recommended second line agents i.e., SGLT2i or GLP1-RA (7). The higher odds of guidelines divergent prescriptions in CKD patients and those who received polytherapy show that doctors deviated from guidelines while selecting the correct doses and second line agents in these patients. Moreover, as diabetes is often treated as a ‘glucose centric disease' (9), the incidence of adverse renal outcomes due to irrational doses and less preferred anti-diabetics might not have been a preference of the current cohort of doctors. Similar doctors' guidelines divergent practices among diabetic CKD patients have also been reported from Malaysia (23).

In current cohort, diabetes control was poor and only 39.5% patients were at goal glycemic level on visit 2. Likewise, in previously published studies glycemic control in diabetic patients ranged from 23.4 to 60% (3–6). In multivariate analysis, patients who suffered CKD, dyslipidemia and received sulfonylureas were significantly less likely to be at goal glycemic levels. Whereas, the odds of glycemic control was significantly higher in those who received guidelines compliant prescriptions. Due to metabolic acidosis, elevated levels of parathyroid hormone, and decreased level of vitamin D, early stages of CKD are associated with decreased production and resistance to insulin (44). As majority of diabetic CKD patients in current cohort had CKD stage-III, the significantly high prevalence of poor glycemic control in these patients is not astonishing. As glucose and lipid metabolism are interlinked to each other, many Type 2 diabetic patients usually suffer from dyslipidemia. Therefore, dyslipidemia is not only the consequence but also the cause of a disturbed glucose metabolism. It has been reported that elevated levels of triglycerides lead to elevated levels of free fatty acids which may induce insulin resistance and β-cell dysfunction, worsen glucose metabolism and make it more difficult to achieve glycemic goals in patients with hypertriglyceridemia (45). Similar finding of negative association between dyslipidemia and glycemic control have been reported by other studies conducted elsewhere (46, 47). In present study, patients who received sulfonylureas were significantly less likely to be at goal glycemic level. Sulfonylureas are potent hypoglycemic and reduce blood glucose levels by triggering insulin release from the pancreatic β-cells. However, by causing frequent episodes of hypoglycemia, progressive loss of effectiveness with chronic use and affecting cardiac potassium channels resulting in diminished response to ischemia, sulfonylureas are mostly used as third-line agents (48). Therefore, the current negative association between use of sulfonylureas and glycemic control could be due to their prescriptions to patients with severe diabetes. In current study, the likelihood of glycemic control was significantly greater in patients who received guidelines compliant prescriptions. Guidelines contain recommendations based on high quality evidence obtained from large and rigorously conducted randomized control trials, individual patients' data meta-analyses, systematic reviews and expert opinions. Therefore, guidelines compliant practices should eventually benefit patients. Similar positive association between guidelines compliant therapy and glycemic control has been reported by studies conducted elsewhere (18). In current study, in terms of writing guidelines adherent prescriptions, specialists and consultants performed better than medical officers. Likewise findings have been reported by studies conducted elsewhere (39, 49). Comparatively high qualification, greater familiarity with guidelines recommendations and being in practice for longer periods could be the possible reasons for this finding.



Conclusion

Our findings demonstrate that both doctors' adherence to pharmacotherapeutic recommendations of ADA guidelines and glycemic control were poor. Doctors mostly diverted from guidelines while prescribing to diabetic CKD patients and selecting the second line anti-diabetic agents. The finding that guidelines compliant pharmacotherapy resulted in better glycemic control reflects that remedial steps should be taken to improve guidelines adherence particularly in patients who were at greater risk of receiving guidelines non-compliant prescriptions. Availability of clinical pharmacists as a full member of diabetes care team, computerized decision support tools based on guidelines recommendations, dissemination of guidelines and behavior modeling by opinion leaders may improve doctors' guideline adherence and patients' glycemic control.


Limitations

This study has some notable limitations. Diabetic management is a multicomponent process involve screening, life-style modifications, pharmacological treatment and continued follow-up. However, the current study did not focus on overall diabetic care process but only evaluated doctors' anti-diabetic prescribing practices. This study also lacks information about patients' medication adherence. It did not evaluate the pharmacotherapeutic management of comorbidities like hypertension, dyslipidemia, CVD etc., and its impact on patients' glycemic levels. Furthermore, DM is a chronic condition and requires a long observation period to decide about its control. Even though, to ensure that HbA1c level noted on final visit was the representative glycemic level of patients, we enrolled only established diabetic patients and excluded those whom follow-up visits were schedule in a span of <3 months.
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