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Introduction
Currently 382 million people are affected by diabetes worldwide and 

85% of patients have comorbidities that require them to take various 
medications [1-3]. Medications used in disease control are essential 
but they may affect blood glucose concentration, requiring insulin dose 
adjustment. An extensive list of medications that may adversely affect 
glycemic control in diabetics was evaluated by the European Medicines 
Agency and Internet-based information resources (e.g. Diabetes 
in Control and dLife) [4-6]. Propranolol and hydrochlorothiazide 
presented in the list are frequently used by hypertensive diabetics, but 
your effects in change of glucose levels are still conflicting [7-9]. 

Propranolol is antihypertensive drug used by elderly hypertensive 
diabetics with adverse effects in carbohydrate metabolism, producing 
distinct effects in blood glucose control [10]. It may reduce blood glucose 
concentration by blocking catecholamine stimulating glycogenolysis 
and gluconeogenesis [11] or increase glucose concentration by 
inhibition of the release of insulin from pancreatic β-cells mediated by 
β2 adrenoceptors [12]. Clinical trials suggest that hypertensive diabetics 
can take beta-blockers safely but the results are conflicting due to small 
sample size [13,14].

Diuretics are used in low doses by elderly hypertensive diabetics in 
the prevention of major cardiovascular events [15,16]. However, the 
use of diuretics in elderly diabetics is dangerous because of the affect of 
release of insulin and when combined with propranolol may increase 
blood glucose concentration [17]. Besides producing hypoglycemia 
[18], thiazide diuretics are associated with adverse metabolic effects, 
glucose intolerance and hyperglycaemia as well as the incidence of 
diabetes [19,20].
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Abstract
To achieve glycemic control in patients with Diabetes, various medicines are prescribed; however, some 

may affect blood glucose concentration, requiring dose adjustment. Studies with small sample size, reported that 
propranolol and hydrochlorothiazide may change glycemic levels but this data are conflicting. The aim this study is 
evaluating if propranolol and hydrochlorothiazide change glycemic control in elderly hypertensive diabetics compared 
to diabetics without hypertension. We conducted a cross-section study and included hypertensive diabetics of both 
genders from 18 yrs to 90 yrs of age, using propranolol and hydrochlorothiazide (DHPH) taken orally either together 
or separate. The group of diabetics without hypertension was composed of patients of both genders from 18 yrs to 
90 yrs of age. Clinical parameters being fasting blood glucose, postprandial glycaemia and glycated hemoglobin 
from the last six months was collected from medical records. The differences between groups were compared by 
the Student’s t-test (continuous variables) and the X2-test (categorical variables). Logistic regression analyses were 
used to compare the influence of variables in glycemic control in both groups. The per capita income (<0.01), age 
(<0.01), complexity of pharmacotherapy (<0.01), number of medicines taken (<0.01) and comorbidities (<0.01) in 
the DHPH group was significant. Logistic regression analyses demonstrated that the comorbidities (<0.01), number 
of drugs taken (<0.01) and age (<0.01), influence fasting blood glucose in the DHPH group. Fasting blood glucose 
levels of elderly hypertensive diabetics taking propranolol and hydrochlorothiazide are influenced by age, number of 
medicines taken and number comorbidities.
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This evidence suggests that propranolol and hydrochlorothiazide 
may affect glycemic control in elderly hypertensive diabetics although 
studies found in the literature report a small sample size. To our 
knowledge, no study has been performed to analyze the influence 
of propranolol and hydrochlorothiazide in elderly hypertensive 
diabetics compared to diabetics without hypertension, with a large 
sample size. The hypothesis to be tested is that elderly hypertensive 
diabetics have changed in glucose levels due to use of propranolol 
and hydrochlorothiazide. In this context, this study aimed to evaluate 
if propranolol and hydrochlorothiazide modify glycemic control in 
elderly hypertensive diabetics.

Materials and Methods
Study design

This is cross-sectional study that was conducted in a care home for 
diabetics in the Franca city (344.706) inhabitants located in the interior 
of São Paulo-Brazil. Currently, the city Franca have fourteen public 
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Ethics

All individuals who fulfilled the inclusion criteria were invited 
to sign the Free and Informed Consent Terms and this study was 
approved by Ethics Committee, protocol number No.7724/2015.

Statistical analysis 

Statistical analysis was performed using SAS version 9.3. 
Continuous variables were reported as means and standard deviations 
(sd) and the categorical variables were reported as frequencies and 
percentages. Approximate normality of distributions was assessed by 
normal probability plots.

Considering the relatively small number of independent variables 
and the absence of effect of collinearity, it was used a multiple logistic 
regression model simultaneously including all the variables and this 
procedure allows us to identify the variables that have any association 
with the outcome. It was therefore not necessary to use any type of 
method for selection of variables, such as the forward or backward. In 
addition, we observed that these methods of variable selection do not 
provide any gain in the results (the conclusions are the same as before). 
Significance was set as p<0.05.

health system units, five family health programs, as well as outpatient 
and specialty care units (Assistance Management Center, Adult and 
Infantile Mental Health Outpatient Clinic, Diabetic Care Home, 
Ophthalmology Center), DILC – Diagnostic Image and Laboratory 
Center and ready-to-care (Adult and Child Emergency, X-ray). The 
public health unit in the study had a mean monthly attendance of 350 
people. The patients were recruited in this unit between August 2016 
and December 2016 and the STROBE Statement was followed in this 
study.

Selection of patients

We included all patients that were attendance in the heath unit 
in the period of study, thus we did not calculate the sample size. The 
study sample included elderly hypertensive diabetics of both genders 
with between 18 yrs and 90 yrs of age in use of insulin NPH and oral 
hypoglycemic agents, using propranolol and hydrochlorothiazide 
(DHPH) taken orally together or separated. As control group, we 
recruit elderly diabetics without hypertension (DWH) was composed 
of both genders between 18 yrs and 90 yrs of age. Clinical parameters 
such as fasting blood glucose, postprandial glycaemia and glycated 
hemoglobin from the last six months were collected from medical 
records. An average of the last six months this parameters. We excluded 
patients of both groups without medical records of glycemic control 
levels because this variable is crucial for this study and patients in use of 
medicines that may change glycemic control as glucorticoids.

Data collection 

Participant recruitment occurred as follows: Patients were selected 
before medical consultation, interviews were made in a room separate 
from the doctor’s office and the average time of each interview was 20 
min. A questionnaire consisting of open questions was applied to all 
patients by one of the authors of this study. A pilot study was made 
for validation and standardization of the questionnaire in twenty 
patients to correct difficulties in interpretation and these volunteers 
were excluded from the analysis. The variables collected through the 
questionnaire were age, gender, marital status, per capita income, 
schooling, comorbidities, diabetes diagnosis time, number of drugs 
taken, fasting blood glucose levels, postprandial glycaemia and glycated 
hemoglobin.

The complexity of pharmacotherapy and complications of diabetes 
can modify quality of life by altering blood glucose control. Thus, 
the instruments: Complexity of Pharmacotherapy Index (CPI) and 
Diabetes Complications Index (DCI) were applied to both groups. 
CPI is an instrument divided into three sections: A, B and C. CPI is 
obtained by the sum of scores of the three sections. High section scores 
are defined as greater complexity [21].

DCI is an instrument composed of 17 questions to analyze the 
complications related to diabetes. Five questions evaluate coronary 
heart disease, three questions for stroke, two questions for peripheral 
vascular disease, two questions for neuropathy, three questions for 
diabetic foot complications and two questions for diabetic retinopathy 
[22]. Each complication is determined for two or more questions, 
for example, coronary heart disease is present if the patient reported 
having myocardial infarction, symptoms of angina pectoris, or having 
been diagnosed by a doctor. The sums of any complications that are 
present are calculated, resulting in scores from 0 to 6. High section 
scores are defined as greater complications of Diabetes.

Variables DWH (n=93) DHPH (n=61) OR (CI) P
Sex     
Male 42 (45%) 21 (74%) 1.56 (0.80-3.5) 0.18
Female 51 (55%) 40 (26%)   
Race     
White 41 (45%) 26 (44%) 0.70 (0.22-2.2) 0.57
Black 11 (11%) 5 (8%)   
Brown 41 (44%) 30 (48%) 1.15 (0.58-2.2) 0.68
Marital status     
Married 45 (48%) 38 (63%) 0.56 (0.29-1.0) 0.09
Single/divorced 48 (52%) 23 (27%)   
Levels schooling 
(years)

    

0-8 64 (69%) 53 (86%) 0.33 (0.14-0.78) <0.01*
09-12 29 (31%) 8 (14%)   
Comorbidities     
Dyslipidemia 20 (22%) 28 (46%)   
Obesity 44 (47%) 36 (59%)   
Retinopathy 17 (18%) 21 (34%)   
Depression 8 (9%) 14 (23%)   
Thyroid disorders 11 (18%) 11 (12%)   
Time of diagnosis 
(months)

195 ± 99 204 ± 91 174-215ª 180-
226b 

0.59

Age (years) 58 ± 15,7 63,9 ± 10,3 54-61a 61-66b <0.01*
Per capita income 523,6 ± 240 629,8 ± 242 473-573a 568-

691b
<0.01*

Fasting blood glucose 
(mg/dl)

150,8 ± 73 167 ± 69 135-165a 149-
184b

0.15

     
Postprandial glucose 
(mg/dl)

219 ± 93 212 ± 99 200-239a 186-
237b

0.62

HbA1c (%) 9 ± 2 8,8 ± 1,5 8.5-9.4a 8.4-9.1b 0.54
Number of 
comorbidities

3,5 ± 2,2 4,5 ± 1,9 3-3.9a 4,2-5b <0.01*

Complications diabetes 
index

2,2 ± 1,4 2,4 ± 1,3 1.9-2.5a 2-2,7b 0.4

Number drugs taking 4,2 ± 2,2 7,3 ± 1,9 3.7-4.6a 6.8-7.7b <0.01*
Complexity of 
pharmacotherapy 

15,3 ± 5 21,8 ± 5,6 14-16a 20-23b <0.01*

Table 1: Demographic and basic characteristics of patients.
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Results
In baseline, the final sample consisted of 154 patients. The DWH 

group consisted of 93 patients (45% male and 55% female) and the 
DHPH group consisted of 61 patients (26% male and 74% female). The 
DWH group had 41 (45%) white, 11 (11%) black and 41 mixed race 
people and the DHPH group had 26 (44%) white, 5 (8%) black and 
30 (48%) mixed race people. Marital status in DWH had more people 
married (45 vs. 38) and single/divorced (48 vs. 23) compared to DHPH. 
The schooling level was significant in the DWH group 0.33 (95% CI: 
0.14-0.78, <0.01) compared with the DHPH group (Table 1). 

The time of diagnosis in diabetes in the DHPH group was higher 
(204 ± 91 vs. 195 ± 99) compared to DWH. Fasting blood glucose levels 
in the DHPH group was higher (167 ± 69.1 vs. 150.8 ± 73) compared to 
DWH however, postprandial glycaemia levels (219 ± 93 vs. 212 ± 99) 
and glycated hemoglobin (9 ± 2 vs. 8.8 ± 1.5) of the DWH group were 
slightly higher compared to the DHPH group. 

There were significant differences in age (63.9 ± 1.3 vs. 59.5 ± 
1, <0.01), per capita income (629.8 ± 242.4 vs. 523.6 ± 240, <0.01), 
comorbidities (4.5 ± 1.9 vs. 3.5 ± 2.2, <0.01), number drugs taken (7.3 
± 1.9 vs. 4.2 ± 2.2, <0.01), CPI (21.8 ± 5.6 vs. 15.4 ± 5, <0.01) of DHPH 
compared to DWH. 

There were no significant differences between groups in Table 2, but 
the levels of fasting blood glucose and Hb1Ac of elderly hypertensive 
diabetics taking propranolol, propranolol+hydrochlorothiazide and 
hydrochlorothiazide alone, were high comparing in the DWH. 

Logistic regression analysis demonstrated that the number of 
comorbidities (<0.01), number of drugs taken, (<0.01) and age (<0.01) 
can influence the levels of fasting blood glucose in the DHPH group 
(Table 3).

Discussion
In this study, we demonstrated that of propranolol and 

hydrochlorothiazide taken orally alone or concomitantly may alter 
fasting blood glucose concentration in elderly hypertensive diabetics 

compared with DWH. This is an original study and to our knowledge, 
no previous report has compared elderly hypertensive diabetics taking 
propranolol and hydrochlorothiazide orally alone or concomitantly 
with elderly diabetic patients without hypertension especially in the 
basic unit health. 

As the main result, logistic regression analyses (Table 3) 
demonstrated that age, number of comorbidities and number of 
drugs taken, influence fasting blood glucose in the DHPH group. 
The study confirms the hypothesis that the use of propranolol and 
hydrochlorothiazide in elderly hypertensive diabetics added to the 
number of drugs taken and CPI, influence fasting blood glucose. In 2015, 
a systematic review showed that propranolol and hydrochlorothiazide 
increased fasting blood glucose and HbA1c in hypertensive diabetics 
[23]. Poor glycemic control can cause long-term macrovascular and 
microvascular diabetes complications, thus the patients require use 
of various medications for the control of diabetes complications. 
Interestingly, our study demonstrated that there were significant 
differences (Table 1) in the CPI of the DHPH group compared 
with the DWH group. It is noteworthy that the biggest number of 
comorbidities, number of drugs taken and age contributed to higher 
CPI scores of the DHPH group compared with the DWH group. The 
comorbidities can progress to development of macrovascular and 
microvascular complications in diabetes, increasing the number of 
drugs taken; producing adverse effects that compromise the quality of 
life of diabetic patients.

There were no significant differences of glycemic control in 
comparing the groups (Table 2). Although when separate levels of 
fasting blood glucose were analyzed, postprandial glucose and glycated 
hemoglobin according to the drugs taken (propranolol 80 mg/day, 
hydrochlorothiazide 50 mg/day or taken together), verified a small 
difference. Fasting blood levels of six patients taking only propranolol 
were increased when compared to DWH. When only the six elderly 
hypertensive diabetics taking propranolol and hydrochlorothiazide 
were analyzed, it is noteworthy that there were differences of glycemic 
levels compared to DWH, though they are not significant. Only a small 
clinical trial with 14 male hypertensive diabetics followed for 3 weeks, 
taking drugs in the dosages described above, showed that both drugs 
change fasting blood glucose concentration and glycated hemoglobin 
[17]. Comparing the fasting blood glucose levels of hypertensive 
diabetics taking only propranolol 80 mg/day with those taking only 
hydrochlorothiazide, a small difference was verified. 

The clinical trials with non-selective beta-blockers found that 
propranolol increased levels of fasting blood glucose more than 
selective beta-blockers; however these data are conflicting [7-9]. The 
opposing mechanism of action of non-selective beta-blockers that can 
alter insulin secretion and glucose utilization and increase glucose 
concentration in elderly hypertensive diabetics taking propranolol, 
predominate over those that could cause a reduction due to the effects 
of mediated via B2-adrenoceptors.

Hydrochlorothiazide has been associated with hyperglycemia 
in hypertensive diabetics [24,25]. In our study, fasting blood glucose 
levels of 49 patients taking only hydrochlorothiazide were increased 
when compared to DWH were demonstrated, but not significant. 
Interestingly, elderly hypertensive diabetics taking both medications 
had all clinical parameters increased when compared to the other 
groups (Table 2). This fact may be due to diuretics probably only 
affecting insulin secretion and when combined with beta-blockers can 
increase blood glucose concentration [17,24,25].

 DWHa n=93 Hydrob.50 
mg n=49

Propb.80 
mg n=6 

Propd.80+Hydro.50 
n=6 

p

Fasting blood 
glucose

150.7 ± 
72.8

162.9 ± 
72.9

169 ± 33.2 201 ± 58.4 0.32

Postprandial 
glucose

219 ± 93.2 209.4 ± 100 197 ± 80 246 ± 116 0.75

HbA1c
 8.9 ± 2,1 8.7 ± 1.5 8.5 ± 1,2 9.8 ± 1,5 0.53

Table 2: Influence of hydrochlorothiazide and propranolol in glycemic control. 
a) DWH: Diabetics without hypertension; b) Hydrochlorothiazide 50 mg/day; c) 
Prop.80: Propranolol 80 mg/day; d) Prop.80/day+Hydro.50/day; mean and sd, 
t-student test.

Table 3: Results of logistic regression analysis of predictor’s variables control 
glycemic. 

Predictors variables Estimate Standard error Chi-square P
Comorbidities 0.36 0.1 11.41 <0.01
Gender -0.17 0.19 0.76 0.38
Age 0.03 0.01 4.66 <0.03
Number medications 0.71 0.12 33.9 <0.01
Fasting blood glucose 0 0.01 4.39 <0.03
Postprandial glucose 0 0 0.94 0.32
HbA1c 0 0.13 0 0.94
Diabetes complications -0.26 0.16 2.54 0.11
*p-value< 0.05
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Beta-blockers and thiazide diuretics are widely used for people with 
diabetes for blood pressure control, nevertheless there are few studies 
showing adverse effects of propranolol and hydrochlorothiazide and 
the follow-up of these patients using these drugs is relatively short 
[17]. Several studies reported that some drugs can affect blood glucose 
control, but there is little information about which drugs should be 
avoided in people with diabetes. There is strong evidence targeting 
the use of other classes of antihypertensive when possible and closer 
monitoring of glycemic control for a short time after initiating one of 
these medications [23]. A list of the drugs that affect glycemic control 
placed on the table of doctor would help both physicians and patients.

This study had some limitations. First, the group of hypertensive 
diabetic had only six patients taking propranolol orally and six 
patients taking both medications orally. Even with small sample size, 
we can demonstrate that propranolol and hydrochlorothiazide taken 
orally alone or concomitantly may alter the fasting blood glucose 
concentration in hypertensive diabetics compared with diabetics 
without hypertension. A larger sample in the DHPH group would argue 
significant differences. Moreover, all trials were small when compared 
with this study and none analyzed the influence of these drugs between 
hypertensive diabetics compared with diabetics without hypertension. 
The largest level of schooling was in the DWH group which influenced 
glycemic control compared with DHPH. Second, the associations 
are cross-sectional, limiting causal inference and cross sectional and 
longitudinal studies are both observational studies; cross sectional 
studies provide only a single “snapshot”. Third, we no recruit patients 
without diabetes or others diseases (negative control) for comparing 
with the others groups. Finally, our study was conducted in a single 
service, so the generalization of data should be performed with caution. 

Conclusions
The results obtained in this work showed that propranolol and 

hydrochlorothiazide taken orally alone or concomitantly may alter 
the fasting blood glucose concentration in elderly hypertensive 
diabetics compared with diabetics without hypertension. Fasting 
blood glucose levels of the DHPH group were influenced by age, 
number of comorbidities and number of drugs taken, according to 
logistic regression analysis. Poor glycemic control contributes to 
macrovascular and microvascular complications in diabetes, thus 
it is recommended to replace propranolol and hydrochlorothiazide 
in the elderly by other drugs that do not modify fasting blood 
glucose. Furthermore, closer monitoring of glycemic control time 
after initiating one of these medications is advisable. However, it is 
not possible to attribute all weightings of glycemic change levels in 
propranolol and hydrochlorothiazide because diabetes complications 
and poor adherence to medication may influence glycemic control. 
Controlled clinical trials with a larger sample, evaluating the adherence 
to medication, longer follow-up, must be performed in the future to 
evaluate the change in glycemic control caused for both medicines.

Acknowledgments

We thank the care home for diabetics in Franca and the Ribeirão Preto Medical 
School, University of Sao Paulo. We thank John Carpenter, Ribeirão, Sao Paulo, 
SP, Brazil, for the English translation and revision.

References

1. Litwak L, Goh SY, Hussein Z, Malek R, Prusty V (2013) Prevalence of diabetes 
complications in people with type 2 diabetes mellitus and its association with 
baseline characteristics in the multinational A1chieve study. Diabetol Metab 
Syndr 5: 1-10.

2. International Diabetes Federation (2014) IDF Diabetes Atlas. 6th edn. IdfOrg, 
pp: 1-2. 

3. Peres HA, Freitas MCF, Pereira LRL (2017) Low scores in the auto-compliance 
method and fast medical care influence the poor adherence in diabetics 
attended in the basic health unit. Biol Med (Aligard) 9: 1-6.

4. http://www.dlife.com/diabetes/type-2/diabetes-treatment/drugs-that-raise-
blood-glucose/

5. http://www.diabetesincontrol.com/drugs-that-can-affect-blood-glucose-levels/ 

6. h t t p s : / / e c . e u r o p a . e u / h e a l t h / d o c u m e n t s / c o m m u n i t y _
register/2003/200308016706/anx_6706_en.pdf

7. Bakris GL, Fonseca F, Katholi RE, Mcgill JBb, Messerli FH, et al. (2004). 
Metabolic effects of carvedilol vs metoprolol in patients with type 2 diabetes 
mellitus and hypertension: A randomized controlled trial. JAMA 292: 2227-2236. 

8. Wai B, Kearney LG, Hare DL, Ord M, Burrell LM (2012) Beta blocker use in 
subjects with type 2 diabetes mellitus and systolic heart failure does not worsen 
glycaemic control. Cardiovasc Diabetol 11: 1-14.

9. Sarafidis PA(2006) Antihypertensive treatment with beta-blockers and the 
spectrum of glycaemic control. QJM 7: 431-436. 

10. Anyanwagu U, Idris I, Donnelly R (2016). Drug-induced diabetes mellitus: 
Evidence for statins and other drugs affecting glucose metabolism. Clin 
Pharmacol Ther 4: 390-400. 

11. Popp DA, Shah SD, Cryer PE (1982) Role of epinephrine-mediated beta-
adrenergic mechanisms in hypoglycemic glucose counterregulation and 
posthypoglycemic hyperglycemia in insulin-dependent diabetes mellitus. J Clin 
Invest 69: 315-326. 

12. Barron AJ, Zaman N, Cole GD, Wensel R, Okonko DO, et al. (2013) Systematic 
review of genuine versus spurious side-effects of beta-blockers in heart failure 
using placebo control: Recommendations for patient information. Int J Cardiol 
168: 3572-3579. 

13. Jacob S, Rett K, Wicklmayr M, Agrawal B, Augustin HJ, et al. (1996) Differential 
effect of chronic treatment with two beta-blocking agents on insulin sensitivity: 
the carvedilol-metoprolol study. J Hypertens 14: 489-494. 

14. Balamuthusamy S, Molnar J, Adigopula S, Arora R (2009). Comparative 
analysis of beta-blockers with other antihypertensive agents on cardiovascular 
outcomes in hypertensive Patients with diabetes mellitus: A systematic review 
and meta-analysis. Am J Ther 16: 133-142. 

15. Curb JD, Pressel SL, Cutler JA, Savage PJ, Applegate WB, et al. (1996) Effect 
of diuretic-based antihypertensive treatment on cardiovascular disease risk in 
older diabetic patients with isolated systolic hypertension. Systolic Hypertension 
in the Elderly Program Cooperative Research Group. JAMA 276: 1886-1892. 

16. Kostis JB, Wilson AC, Freudenberger RS, Cosgrove NM, Pressel SL, et al. 
(2005) Long-term effect of diuretic-based therapy on fatal outcomes in subjects 
with isolated systolic hypertension with and without diabetes. Am J Cardiol 95: 
29-35. 

17. Dornhorst A, Powell SH PJ (1985) Aggravation by propranolol of hyperglycaemic 
effect of hydrochlorothiazide in type II diabetics without alteration of insulin 
secretion. Lancet 325: 123-126. 

18. Sander GE, Giles TD (2011). Thiazide diuretics and β-blockers in the treatment 
of Hypertension in diabetes mellitus. J Clin Hypertens 13: 296-300. 

19. Barzilay JI (2006) Fasting glucose levels and incident diabetes mellitus in older 
nondiabetic adults randomized to receive 3 different classes of antihypertensive 
treatment. Arch Intern Med 166: 2191. 

20. Shafi T, Appel LJ, Miller ER, Klag MJ, Parekh RS (2008) Changes in serum 
potassium mediate thiazide-induced diabetes. Hypertension 852: 1022-1029. 

21. Melchiors AC, Correr CJ, Fernández-Llimos F (2008) Translation and validation 
into Portuguese language of the medication regimen complexity index. Arq 
Bras Cardiol 89: 210-218. 

22. Fincke BG, Clark JA, Linzer M, Spiro A, Miller DR, et al. (2005) Assessment of 
long-term complications due to type 2 diabetes using patient self-report: The 
diabetes complications index. J Ambul Care Manage 28: 262-273. 

23. Hirst JA, Farmer AJ, Feakins BG, Aronson JK, Stevens RJ (2015) Quantifying 
the effects of diuretics and β-adrenoceptor blockers on glycaemic control in 
diabetes mellitus: A systematic review and meta-analysis. Br J Clin Pharmacol 
79: 733-743. 

24. Fathallah N, Slim R, Larif S, Hmouda H, Ben Salem C (2015) Drug-induced 
hyperglycaemia and diabetes. Drug Saf 38: 1153-1168. 

25. Ferner RE (1992) Drug-induced diabetes. Baillieres Clin Endocrinol Metab 6: 
849-866.

https://doi.org/10.1186/1758-5996-5-57
https://doi.org/10.1186/1758-5996-5-57
https://doi.org/10.1186/1758-5996-5-57
https://doi.org/10.1186/1758-5996-5-57
https://doi.org/10.4172/0974-8369.1000398
https://doi.org/10.4172/0974-8369.1000398
https://doi.org/10.4172/0974-8369.1000398
http://www.dlife.com/diabetes/type-2/diabetes-treatment/drugs-that-raise-blood-glucose/
http://www.dlife.com/diabetes/type-2/diabetes-treatment/drugs-that-raise-blood-glucose/
http://www.diabetesincontrol.com/drugs-that-can-affect-blood-glucose-levels/
https://ec.europa.eu/health/documents/community_register/2003/200308016706/anx_6706_en.pdf
https://ec.europa.eu/health/documents/community_register/2003/200308016706/anx_6706_en.pdf
https://doi.org/10.1001/jama.292.18.2227
https://doi.org/10.1001/jama.292.18.2227
https://doi.org/10.1001/jama.292.18.2227
https://doi.org/10.1186/1475-2840-11-14
https://doi.org/10.1186/1475-2840-11-14
https://doi.org/10.1186/1475-2840-11-14
https://doi.org/10.1093/qjmed/hcl059
https://doi.org/10.1093/qjmed/hcl059
https://doi.org/10.1002/cpt.274
https://doi.org/10.1002/cpt.274
https://doi.org/10.1002/cpt.274
https://doi.org/10.1172/jci110455
https://doi.org/10.1172/jci110455
https://doi.org/10.1172/jci110455
https://doi.org/10.1172/jci110455
https://doi.org/10.1016%2Fj.ijcard.2013.05.068
https://doi.org/10.1016%2Fj.ijcard.2013.05.068
https://doi.org/10.1016%2Fj.ijcard.2013.05.068
https://doi.org/10.1016%2Fj.ijcard.2013.05.068
https://doi.org/10.1097/00004872-199604000-00012
https://doi.org/10.1097/00004872-199604000-00012
https://doi.org/10.1097/00004872-199604000-00012
https://doi.org/10.1097/mjt.0b013e31817fd87e
https://doi.org/10.1097/mjt.0b013e31817fd87e
https://doi.org/10.1097/mjt.0b013e31817fd87e
https://doi.org/10.1097/mjt.0b013e31817fd87e
https://doi.org/10.1001/jama.276.23.1886
https://doi.org/10.1001/jama.276.23.1886
https://doi.org/10.1001/jama.276.23.1886
https://doi.org/10.1001/jama.276.23.1886
https://doi.org/10.1016/j.amjcard.2004.08.059
https://doi.org/10.1016/j.amjcard.2004.08.059
https://doi.org/10.1016/j.amjcard.2004.08.059
https://doi.org/10.1016/j.amjcard.2004.08.059
https://doi.org/10.1016/s0140-6736(85)91900-2
https://doi.org/10.1016/s0140-6736(85)91900-2
https://doi.org/10.1016/s0140-6736(85)91900-2
https://doi.org/10.1111/j.1751-7176.2011.00454.x
https://doi.org/10.1111/j.1751-7176.2011.00454.x
https://doi.org/10.1001/archinte.166.20.2191
https://doi.org/10.1001/archinte.166.20.2191
https://doi.org/10.1001/archinte.166.20.2191
https://doi.org/10.1161/HYPERTENSIONAHA.108.119438
https://doi.org/10.1161/HYPERTENSIONAHA.108.119438
https://doi.org/10.1097/00004479-200507000-00010
https://doi.org/10.1097/00004479-200507000-00010
https://doi.org/10.1097/00004479-200507000-00010
https://doi.org/10.1111/bcp.12543
https://doi.org/10.1111/bcp.12543
https://doi.org/10.1111/bcp.12543
https://doi.org/10.1111/bcp.12543
https://doi.org/10.1007/s40264-015-0339-z
https://doi.org/10.1007/s40264-015-0339-z

	Title
	Corresponding author
	Keywords
	Introduction
	Materials and Methods
	Study design
	Selection of patients
	Data collection 
	Ethics
	Statistical analysis 
	Results
	Discussion
	Conclusions
	Acknowledgments
	Table 1
	Table 2
	Table 3
	References

