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Abstract

Background: Diabetes is a growing health problem in Egypt; Patients with diabetes often have
coexisting chronic health conditions which increases the prevalence of multiple drug prescrip-
tions. Aim: To identify the prevalence and predictors of polypharmacy among diabetic pa-
tients. Materials and Methods: An analytic cross-sectional record-based study was conducted in
Suez governorate, Egypt as a single-center experience study on type 2 diabetic patients. The
center is specialized in diabetic foot screening patients and serves all Suez diabetic patients. All
203 clinic medical records from December 2018 to December 2019 were included in the
study. Results: Mean age of diabetic patients was 57.9%11.3 years, 56.7% were females, 87.2%
were living in urban areas, 76.3% were diagnosed with diabetes for more than 10 years. Half of
the study participants (55.2%) were on polypharmacy, older age, and medical history of either
cardiovascular diseases or neuropathy were statistically significantly associated with increased
frequency of their polypharmacy. Conclusions: This study provided us with an insight about the
prevalence of polypharmacy among type 2 diabetic patients and further studies with larger
sample sizes are needed to assess medications inappropriateness associated with polypharma-
cy in diabetic patients is recommended.
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the routine use of five or more medica-
tions. This includes over-the-counter pre-

Introduction

Diabetes is a growing health problem,
Egypt is the ninth country with the highest
number of diabetics worldwide, where 8.9
million adults from 20 to 79 years in 2019
registered to have diabetes(). Prevalence
of diabetes in Egypt was 7.5million in 2013
and expected to jump up to 13.1 million by
2035®). There is no standard definition of
polypharmacy, but it is often defined as

scription and/or traditional and comple-
mentary medicines used by a patient0).
Another definition for polypharmacy is the
medications that are not indicated, not
effective, or constitutes a therapeutic du-
plication®. Patients with diabetes often
have coexisting chronic health conditions
such as hypertension, dyslipidemia, coro-
nary artery disease, depression and chron-
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ic kidney disease, which require the use of
multiple medications to treat those coex-
isting chronic conditions®). All of these
put patients with diabetes at a high risk of
polypharmacy, with an estimated preva-
lence of 57%-84% of diabetic patients us-
ing five or more medications®). Manage-
ment of hyperglycemia and its complica-
tions like diabetic neuropathy, retinopa-
thy, nephropathy, coronary artery disease,
peripheral arterial disease and stroke,
with appearance of geriatric problems as-
sociated with diabetes like urinary incon-
tinence, falls and cognitive impairment
and side effects of drugs increase preva-
lence of polypharmacy among older
adults with diabetes?. Screening of
polypharmacy among diabetics is im-
portant because polypharmacy increases
the probability of the drug side effects,
drug-drug interactions, duplication of
therapy, decreases compliance of the pa-
tient to take medications and leads to un-
controlled hyperglycemia, associated with
misinterpretation of drug side effects as
new medical conditions leading to pre-
scription of new medications to treat
them, negative health consequences such
as increased risk of hospitalization and
medication error, higher risk of falling,
poor functional status, poor quality of life,
and high healthcare cost®. For all of these
problems associated with polypharmacy
and as there are not enough studies about
polypharmacy among adults with diabetes
living in Egypt and assessment of the spe-
cific factors that put patient at the risk of
polypharmacy. The current study was
conducted to identify the prevalence and
risk factors of polypharmacy among dia-
betic patients in Suez governorate, Egypt.

Materials and Methods

An analytic cross-sectional record-based
study was conducted in Suez governorate,
Egypt. As a single center experience study

on type 2 diabetic patients. This family
medicine center is specialized in foot
screening for diabetic patient and it serves
all diabetic patients in Suez. All registered
203 medical records in the clinic from De-
cember 2018 to December 2019 were in-
cluded in the study. From the medical file,
all data related to socio-demographic
characteristics and diabetes history were
collected for analysis, this included: age,
sex, marital status, occupation, family his-
tory of diabetes, duration of diabetes,
smoking, diet and exercise, medical histo-
ry, history of complications (retinopathy,
neuropathy, renal and CVD). We revised
drug list in each patient’s file and docu-
mented all drugs used on daily basis for
the patients, distributed medications ac-
cording to their mode of action into anti-
diabetic drugs, antihypertensives, anti-
dyslipidemic, acetyl salicylic  acid,
clopidogrel, drugs for neuropathy, vascu-
lar problems, angina, hyperuricemia,
NSAIDs, peptic ulcer, vitamins (B & D),
calcium and miscellaneous. For data anal-
ysis, we wrote all trade names of the
drugs according to their scientific name.
We allocated drugs of diabetes, hyperten-
sion, and dyslipidemia according to clas-
ses according to the different mechanism
of action and if they are in single or com-
bination forms. The total number of drugs
that were administered regularly on daily
basis were counted for each patient with
exclusion of drugs for acute problem such
as antibiotics and local analgesics, creams,
and eye drops.

Statistical Analysis

Data were analyzed using SPSS version 23.
Qualitative data were presented as fre-
quencies and percentages while quantita-
tive data were presented as means and
standard deviations. Differences between
patients with polypharmacy and without
were assessed by chi square test. P-values
of <0.05 were considered significant.
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Results

Records of two hundred and three diabet-
ic patients were included in the study to

assess the frequency of polypharmacy
among diabetic patients. Characteristics
of diabetics and diabetes mellitus history
are shown in (Table 1).

Table 1: Characteristics of diabetic patients (n= 203)
Socio-demographic characteristics Frequency | Percentage
25-45 28 13.8%
. >45-65 127 62.6%
Age in years > 65 48 23.6%
Mean = SD 57.9 £11.3
Male 88 43.3%
Gender Female 115 56.7%
Marital status Married 148 72.9%
Others 55 27.1%
. Urban 19 88.2%
Residency Rural 24 1.8
Active worker 62 30.5%
. Retired 44 21.7
Occupation Housewife 94 46.3%
Not working 3 1.5%
Family history of DM Yes 167 82.3%
<10 years 48 23.7%
Duration of DM 10 - 20 years 193 50'7°/°
> 20 years 52 25.6%
Mean + SD 16.1£ 9.1
Control of DM controlled 60 29.6%
Diet control Yes 93 45.8%
Exercise Yes 13 6.4%
Smoking Yes 26 12.8%
Neuropathy Yes 166 81.8%
Cardiovascular diseases Yes 109 53.7%
Renal disease Yes 13 6.4%

Only 29% of diabetics were controlled ac-
cording to their random blood glucose
results. Forty six percent admitted to be
on a controlled diet and only 6.4% prac-
ticed walking as an exercise. Fortunately,
84% were non-smokers. Body mass index
was calculated to 156 of diabetics (mean
34.5+8.1 kg/m?) and random blood sugar
was performed to 175diabetics (mean
238.1£117.1 mg/dl). The total number of
drugs administered regularly on daily basis
was totaled for each patient with exclu-
sion of drugs for acute problems. Half of
the patients (55.2%) were on polypharma-

cy. The median of number of the daily
administered drugs was 5 drugs, but pa-
tients were taking drugs ranging from
none to 16 drugs per day (Table 2). Table 3
shows the proportion of the most com-
mon drug classes used by the study
group, Insulin injection was used in 64.5%,
followed by oral hypoglycemic drugs
(61.1%), antihypertensive drugs (61.1%), as-
pirin (38.4%), oral vitamin B (33.3%), anti-
dyslipidemic drug (30.4%), drugs for neu-
ropathy (29.1%), vascular drugs (20.4%),
drugs for gout (10.3%), clopidogrel (9.9%),
calcium (9.8%), drug for angina (8.3%) and
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drugs for peptic ulcer in (7.8%). For oral
antidiabetics, the most commonly used
drugs were biguanide and sulfonylurea
(22.1% and 15.6% respectively) as single oral
drug, followed by the most frequent

combination form biguanide with DPP4
inhibitors (16.4%), tailed by biguanide and
sulphonylurea either as a single drug or as
a single combination tablet (9.8% for both
categories).

Table 2: Drugs administered daily by participants (N= 203)
Number of drugs Frequency %
Non polypharmacy (< 5 drugs)
— odrugs 1 0.5%
— 1drug 20 9.9%
— 2drugs 22 10.8%
—  3drugs 24 11.8%
—  4drugs 24 11.8%
Total 91 44.8%
Polypharmacy (= 5 drugs)
— 5drugs 29 14.3%
— 6drugs 19 9.4%
— 7drugs 16 7.9%
— 8drugs 17 8.4%
— 9drugs 8 3.9%
— 10drugs 5 2.5%
— 11drugs 1 5-4%
— 12drugs 4 2%0
— 14 drugs ! 0'50/°
— 15drugs 1 g’g;"
— 16 drugs o
Total 112 55.2%
Most used antihypertensive drugs were Discussion

Beta Blockers(15.6%), followed by ACEI
(9%) and diuretics (8.2%), and (diuretic
with beta blockers) or (diuretic with ACEI)
as a single combination tablet (6.6% for
each category).Statin as a single drug was
the commonest antidyslipidemic drug
(93.4% of patients), trailed by statin with
ezetimibe combination (9.8%) (Table 4).
Patients’ characteristics and diabetes his-
tory were compared between polyphar-
macy and non-polypharmacy groups. Re-
garding studied characteristics there were
no statistical significance, except for age,
history of cardiovascular diseases (OR =
2.4; p = 0.002) and expressing neuropathy
(OR = 2.2; p = 0.031) which has increased
the frequency of polypharmacy (Table 5).

Two hundred and three diabetic patients
were included in this study to assess the
prevalence of polypharmacy among dia-
betic patients.62.6% of them were in the
age group between 45 to 65 years old
which is different from other studies
where most studies on polypharmacy was
noted in older adults. Also, 56% of the
study subjects were females, 88.2% of
them lived in urban areas, 50.2% were di-
agnosed with diabetes for 10 to 20 years,
neuropathy and cardiovascular complica-
tion were found in 85.8% and 53.7% of pa-
tients, respectively. According to the defi-
nition of WHO, polypharmacy means to
use five or more medications.
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Table 3: Drug classes (%) prescribed in type 2 diabetic patients (N=203)
Drug Frequency %
Insulin injection 131 64.5%
Oral hypoglycemic drugs 122 61.1%
Anti-hypertensive drugs 122 61.1%
Acetyl salicylic acid 79 38.4%
Oral vitamin B 68 33.3%
Anti-dyslipidemic drugs 61 30.4%
Drugs for neuropathy 60 29.4%
Drugs for vascular 41 20.1%
Drugs for gout 21 10.3%
Clopidogrel 20 9.9%
Calcium 20 9.8%
Anti-angina drugs 18 8.3%
Peptic ulcer drugs 16 7.8%
NSAIDs 1 5.4%
Vitamin D 6 2.9%
Others 74 36.5%

The frequency of polypharmacy among
type2 DM patients was more than half
(55.2%), which is elevated and consistent
with other studies similar to a Saudi Ara-
bia study which showed that nearly with
78% of study subjects were on polyphar-
macy®. A previous study on Japanese pa-
tients reported that 64.6% were using six
or more medications®. In the United
States and Brazil it was 54%('®) and 56.5%"
respectively. In another study in Egypt for
the 60 years old and over, it was stated
that the prevalence of polypharmacy was
85.3%(2). The total number of drugs that
are administered regularly on a daily basis
was counted for each patient; median of
the number of drugs administered daily
was five, ranging from none to 16 drugs
daily as three patients only were noncom-
pliant and did not take their prescribed
medications in this study. In a study in the
UK, 84% were being prescribed four or
more medications, They were being pre-
scribed drugs in range from none to 17
drugs®), and in Brazil also amplitude of
none to 17 medications documented in
use per person(™, which is consistent with
our results taking in consideration that
this study was for all age groups not elder-

ly patients only like most of the other
studies.

Drug categories

Main drug categories frequently used by
diabetic patients in this study were Insulin
injections by 64.5%, Oral anti-diabetics
60.1%, Anti-hypertensive drugs 60.1%, aspi-
rin 38.4%, vitamin B 33.3%, antidyslipidemic
drug 30.4%, drug for neuropathy 29.1%,
vascular drugs 20.4%, drugs for gout 10.3%,
clopidogrel 9.9%, calcium 9.8%, drug for
angina 8.3% and drugs for peptic ulcer in
7.8%. In a Chinese study, the commonest
prescription was antidiabetic agents 79.8%
were on oral antidiabetic drugs and 74.8%
were on insulin, 36.9% were on antithrom-
botic agents and 69.5% were on lipid mod-
ifying agents®). In another study, 59%
were prescribed anti-platelet drugs for
cardiovascular disease prevention includ-
ing aspirin, clopidogrel, dipyridamole, and
residents, 41% were on statin therapy(®, In
Korea, the prevalence of statins and aspi-
rin users was 52% and 32% respectively('¥)
indicating the need to follow up and man-
age dyslipidemia to prevent further com-
plications of our DM patients.
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Table 4: prescription status of oral hypoglycemic, antihypertensive and
anti-dyslipidemic drugs
: Oral hypoglycemic drugs No. (%)
1t drug 2" drug
Biguanide 27 (22.1)
Sulfonylurea 19 (15.6)
Biguanide/DPP4l 20 (16.4)
Biguanide /Sulfonylurea 12(9.8)
Biguanide Sulfonylurea 12(9.8)
meglitinide 3(2.5)
SGLT2l 3(2.5)
Biguanide DPP4l/ Biguanide 3(2.5)
Sulfonylurea DPP4l/Biguanide 3(25)
DPP4l/Biguanide Sulfonylurea/Biguanide 3(2.5)
Biguanide Sulfonylurea / Biguanide 2(1.6)
DPP4l/Biguanide Sulfonylurea /pioglitazone 2(1.6)
DPP4l/Biguanide SGLT2l 2(1.6)
others 10 (8.2)
Anti-hypertensive drugs .
1rtdrug 2" drug No. (%)
BB 19 (15.6)
ACEI 11(9)
Diuretic 10 (8.2)
BB/Diuretic 8(6.6)
ACE/Diuretic 8(6.6)
ARB 5(4.1)
Diuretic/ARB 5(4.1)
BB Diuretic/ARB 5(4.1)
CCB/ARB 4(3.3)
BB Diuretic 4(3.3)
BB ARB 4(3.3)
CCB 3(2.5)
BB ACEI 3(2.5)
others 33(27)
Antidyslipidemic drugs .
1t drug 2" drug No. (%)
Statins 57(93.4)
Ezetimibe/Statin 6(9.8)
Statin Statin 4(6.6)
Fibrates 3(5)
Ezetimibe 1(1.6)

In a study in Romania aimed to evaluate
the use of polypharmacy in type 2 diabe-
tes mellitus vs. non-diabetes patients. In
the T2DM group, the most common drug
classes prescribed were statins 68.25%,
diuretics 60.31%, beta-blockers 59.93%, and
ACE inhibitors 50.79%. Anti-aggregate

48.43%, PPl 47.62, antidiabetic drugs
44.44%, CCB 41.28%, anticoagulant 38.46%,
ARB 26.98%("), In another study in Brazil
40% were using cardiovascular drugs,
35.4% using alimentary and diabetic medi-
cations, 10.2% using drugs for nervous sys-
tem. The more frequent therapeutic clas-
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ses in use were medications for DM,
agents acting in the rennin angiotensin
system, diuretics, lipid modifier agents,
and thrombolytic agents. The more fre-
quent medications in use were metformin,
losartan, glibenclamide, and simvastatin(™

Risk factors for polypharmacy

In our study, there was no significant rela-
tionship between sex and polypharmacy
which was inconsistent with the Saudi
Arabia study results which stated that
women was more likely to have
polypharmacy than men(®), this may be

related to other associated chronic ill-
nesses more common in gulf women than
Egyptians. The difference between poly-
pharmacy group and non-polypharmacy
group regarding studied characteristics
was statistically significant for age, which
has increased frequency of polypharmacy
which is consistent with many studies as
the study in Saudi Arabia®and in Japan
which stated that older adults with diabe-
tes are at a greater risk of receiving more
drugs than those without diabetes, the
rate of polyphamacy defined =6 internal
medications, was 6.7%(9, and in Brazil(".

Table 5: Patients characteristics and diabetes history among polypharmacy
and non-polypharmacy groups
. . L Polypharmacy | Non- polypharmacy |
Socio-demographic characteristics No. (%) No. (%) p-value
25— 45 11(9.8%) 17 (18.7%)
Age in years > 45 - 65 68 (60.7%) 59 (64.8%) 0.037"
> 65 33 (29-5%) 15 (16.5%)
Male 53 (47-3%) 35 (38.5%) :
Gender Female 59 (52.7%) 56 (61.5%) 0205
. Married 82 (73.2%) 65 (71.4%) ;
Marital status Others 30 (26.8%) 26 (28.6%) 0777
. Urban 100 (89.3%) 79 (86.8%) ,
Residency Rural 12 (10.7%) 12 (13.2%) 0-874
Active worker 37 (33%) 25 (27.5%)
. Retired 28 (25%) 16 (17.6%) ,
Occupation Housewife 46 (41.1%) 48 (52.7%) 0-273
Not working 1(0.9%) 2 (2.2%)
<10 24(21.4%) 24 (26.4%)
Duration of DM in years 10 - 20 52 (46.4%) 51(56%) 0.061'
>20 36 (32.1%) 16 (17.6%)
- Yes 95 (84.9%) 72 (79-1%) 1
Family history No 17 (15.2%) 19 (20.9%) 0.513
Yes 36 (32.7%) 24 (26.4%)
Control of DM 0.327"
No 74 (67.3%) 67 (73.6%) 3%
, Yes 46 (49.5%) 47 (50.5%)
Diet control 0.164'
No 64 (59.3%) 44 (40.7%) 4
. Yes 11(42.3%) 15 (57.7%)
Smokin 0.173"
& No 99 (56.6%) 76 (43.4%) 3
. Yes 9 (69.2%) 4 (30.8%)
Exercise 0.277'
No 101 (53.7%) 87 (46.3%) 77
. . Yes 71(64%) 38 (41.8%) N
Cardiovascular diseases 0.002’
No 40 (36%) 53 (58.2%)
Yes 97 (58.4%) 68 (41.2%) -
Neuropathy No 15 (40.5%) 23 (60.5%) 0.031
Y 8(7.3% .5%
Renal disease es (7:3%) 5(5:5%) 0.598'
No 101(92.7%) 86 (94.5%)

'Chi square test; *Statistically significant at p< 0.05.
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On the other hand, polypharmacy was not
significantly associated with age in anoth-
er study in Egypt (?, This may be ex-
plained that almost all other studies par-
ticipants were elderly only which is differ-
ent from this study which encompassed
all age groups. Longer duration of diabe-
tes was not associated with polypharmacy
in this study which is inconsistent with a
study in the UK(3), in Italy, polypharmacy
was associated with duration of more
than 5 years in T2DM patients(®). Another
study in Brazil proved that polypharmacy
was associated with more than 10 years
duration of diabetes(™), this may be at-
tributed to the presence of other disease
with diabetes or occurrence of complica-
tions with diabetes which obligate pa-
tients to take more drugs. History of car-
diovascular diseases and history of neu-
ropathy has increased frequency of
polypharmacy in our study which is con-
sistent with many studies. In a study in
Egypt, for elderly residence co-morbidity
were significant predictors of polyphar-
macy("®, In Brazil also co-morbidities was
associated with polypharmacy. Medica-
tions acting on the cardiovascular system
was the most utilized ones™), A study for
polypharmacy in elderly in Finland showed
that cardiovascular medications were the
most commonly used drugs(”), Another
study showed that the most common pre-
scription drugs among elderly were cardi-
ovascular 24.8% and CNS 22.7% medica-
tions(®),

Hypoglycemic drugs

Among participating diabetic patients
three patients (1.5%) did not use treatment
at all for diabetes as they were newly di-
agnosed and non-compliant with the pre-
scribed drugs; 69 patients (34%) use oral
anti-diabetics only; 78 patients use insulin
only (38.4%); and 53 (26.1%) use both insu-
lin and oral hypoglycemic drugs which is

different from a study in Korea where
68.2% with oral hypoglycemic agents only,
5.3% with insulin only, and 19.2% with both
insulin and oral hypoglycemic agents(?®
this may be explained that the majority of
Egyptian patients are poor and can't buy
the new generations of oral hypoglycemic
drugs as it is very expensive in comparison
to premixed insulin which they can take
from the general hospitals mostly free.
The most used single oral antidiabetic
drug class was biguanide (metformin) in
22.1% of cases. 15.6% use sulphonylurea,
this is concomitant with the result of a
study in the UK primary care, which con-
firmed that metformin prescribing peaked
at 83.6%, while sulfonylureas prescribing
reached 41.4%. Both remained, however,
the most commonly used pharmacological
treatments as first-line agents and add-on
therapy®®), but in this study bigua-
nide/DPP4 inhibitors combination drug in
16.4% of patients becomes the most preva-
lent oral hypoglycemic combination drug
followed by the combination of biguanide
and sulphonylurea either as taking each as
a single drug or as a single combination
tablet in 9.8% for each group, In Japan
among hospitalized patients with T2DM,
DPP4 inhibitors were the most commonly
used hypoglycaemic medications(® Glip-
tins have become the second most com-
mon class of antidiabetic medication add-
ed to metformin therapy, with a usage of
26.9%(9), and as first combination used in
frequency in another study('?)

Antihypertensive drugs

For hypertension in our study, 60.1% were
using antihypertensive drugs. The most
frequent single drug class used was beta
blockers in 21.2%, followed by ACE 9%, diu-
retic 8.2%, then combination therapy. The
commonest combination form used was
(beta blocker with diuretic) in 6.6% of pa-
tients followed by (ACI with diuretic) in
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6.6%. This is different from a study which
revealed that 53% of patients were treated
with a diuretic, 48% with an ARB, (47%)
with beta blockers, 45% with CCB and 29%
with an ACEI®), another study proved that
diuretics remained the most commonly
used antihypertensive drug class but this
was during the period between 2001 and
201002,

Conclusion

We conclude that elderly diabetic patients
with longer duration of diabetes, cardio-
vascular diseases and neuropathy are as-
sociated with higher risks of polypharma-
cy, further studies with larger sample sizes
to assess the inappropriate medications
associated with polypharmacy in diabetic
patients are recommended.

Study limitations

The study is a record-based study, so
some data were missing for some patients
as BMI and random blood sugar level, Ret-
inal complications could not be confirmed
as fundus examination has not been per-
formed or registered within the files but
these data did not affect the main findings
of the study.
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