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Abstract 

Background: One of the most recent advances in drug design and delivery is the 

introduction of combined drugs, also known as fixed dose combinations (FDC), 

which have numerous benefits for patients and pharmacists.  

Objectives: The purpose of this study was to evaluate the FDCs available in 

Wasit-Government pharmacies for the treatment of chronic diseases such as 

hypertension and diabetes mellitus.  

Methods: The drug information was obtained from the drug sheet contained in 

the drug pack, which included the generic and brand names, constituents, route 

of administration, manufacturer, and country sources.  

Results: The proportion of FDCs was 33.7 (127 out of 377 drugs). Patients with 

chronic diseases received 24 out of 127 prescriptions (18.9%). The sources of 23 

drugs were 19 pharmaceuticals from 16 countries, and the source of one FDC 

was unknown. Only 11 FDCs were recommended for the treatment of 

hypertension (n=5) and diabetes (n=6).  

Conclusion:  The main barriers to the value of long-term use of FDCs in 

hypertension and diabetes management were a lack of available and inadequate 

resources for FDCs. 

 

Keywords: Fixed dose combination, Long-term users, Hypertension, Diabetes 

mellitus, Resources  

   

 

 

 

مجموع رقابية حول الوضع الحالي في صيدليات محافظة واسط التي توصف الأدوية المؤتلفة )دراسة 

 الجرع الثابتة( لمرضى ارتقاع ضغط الدم والسكري

 4، مروان صالح النمر 3أمير سعيد الساعدي  ،  2زينب سلمان المكصوصي  ، 1اسراء صابر كاشان

 

 

 المستخلص

تعد توليفة الدواء والمعرفة بمجموع الجرع الثابتة من التقدم الحديث في تصميم وتسويق الدواء  الخلفية:

 لما يتصف بفوائد لكل من الصيادلة والمرضى.

هدفت الدراسة الى تقييم  أدوية "مجموع الجرع الثابتة" والمتوفرة قي صيدليات محافظة  هدف الدراسة:

 واسط والتي توصف لمرضى ارتفاع ضغط الدم والسكري.  

: تم استحصال المعلومات المدونة في اللائحة الصيدلانية الموجودة في العبوة الدوائية والتي طرائق العمل

للدواء، مكونات الدواء، طرق اعطاء الدواء، الشركة المصنعة ومصادر تضمنت الأسم العلمي والتجاري 
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   المؤلف المراسل 4

 

 

 معلومات البحث

 2023آب تاريخ النشر: 

 

  .انتاج الدواء

دواء( وكانت  377من أصل  127% ) 33.7أدوية "مجموع الجرع الثابتة" المتوفرة بلغت نسبة  النتائج:

(. لقد %18.9) 127من أصل  24حصة الأدوية التي توصف لمرضى ارتفاع ضغط الدم والسكري فقط 

دولة في حين كان أحد الأدوية مجهول  16شركة صيدلانية متوزعة على  19دواءا يعود الى  23كان منشأ 

ولمرضى   6لدولة المنتجة . كانت حصة أدوية "مجموع الجرع الثابتة" لمرضى السكري الشركة وا

 فقط.  5ارتفاع ضغط الدم 

وكوون مصوادرها ريور كافيوة مون الحوواج  أدويوة "مجمووع الجورع الثابتوة" ان العووز فوي تووفر  الأستنتاج:

 .معالجة السكري وارتفاع ضغط الدمالرئيسية التي تقييم استعمال مقل هذه الأدوية على المدي البعيد في 

 

  ، استعمال طويل الأمد، ارتفاع ضغط الدم، السكري، مصادرمجموع الجرع الثابتة : الكلمات المفتاحية
 

 

 

 
Introduction 

Fixed dose combinations (FDCs) are defined as a 

combination of two or more active ingredients 

within a single form of pharmaceutical 

administration [1, 2]. They have been shown to 

appreciably reduce the risk of medication non-

adherence, which is particularly important in 

patients with chronic diseases [3]. However, their 

rationality for use should be based on sound 

medical principles, as there have been concerns 

with their irrationality and utility in several 

countries [4, 5]. The advantages and disadvantages 

of the FDCs depend on the disease targeted by the 

pharmaceutical formulation and aim to produce 

synergism and less toxic effects. Inadequate FDC 

manufacturing can result in a decreased efficacy or 

increased toxicity in routine clinical care, as well 

as peak efficacy at different times and shelf life 

concerns [6].  FDCs are used in a variety of ways 

in the treatment of hypertension. An FDC of 

valsartan and amlodipine (80/5mg) was reported to 

reduce blood pressure better than valsartan 

monotherapy of 160 mg and was well tolerated by 

patients [7].  Another study compared the efficacy 

of two FDCs in the treatment of uncontrolled 

hypertension, finding that 

irbisartan/hydrochlorthiazide (150/12.5mg) was 

more effective than valsartan/hydrochlorthiazide 

(80/12.5mg) and comparable to 

losartan/hydrochlorthiazide (50/12.5mg) [8]. Some 

studies mentioned the use of fixed-dose triple 

combination therapy, which included the renin-

angiotensin-aldosterone pathway (either a direct 

renin inhibitor or an angiotensin II receptor 

blocker) in combination with a calcium channel 

blocker and diuretic, and demonstrated better 

blood pressure control and patient tolerance [9].  

Another approach is to use an FDC of amlodipine 

and atorvastatin (a lipid-lowering agent) to prevent 

the late unfavorable consequences of uncontrolled 

hypertension, such as stroke, myocardial 

infarction, and so on [10].  Some authors believed 

that improving FDCs implementation in country-

specific health systems was necessary in terms of 

improving FDCs availability, accessibility, 

affordability, and adherence.  FDCs could be 

included in the WHO HEARTS technical package; 

treatment and monitoring algorithms could be 

simplified; medicine dispensing which could be 

decentralized; and task-sharing for treatment 

management could be implemented [11]. Various 

classes of non-insulin hypoglycemic agents or a 

combination of one of these classes with other 

drugs such as lipid-lowering agents can improve 
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diabetes control and treat co-morbidities. 

Combination therapy with SGLT2 inhibitors had a 

statistically significant impact on HbA1c% 

reduction in patients with T2DM when compared 

with monotherapy [12].  Because of the unique 

mechanism of action and low risk of hypoglycemia 

with SGLT2 inhibitors, the combination of SGLT2 

inhibitors and other oral antidiabetes complements, 

for example, dapagliflozin and empagliflozin, is 

beneficial [13, 14].  Safety studies have also 

revealed that SGLT2 inhibitor combination 

therapies were well tolerated and did not result in 

any serious adverse events (e.g., renal impairment, 

fractures, malignant neoplasms, and volume-

related events) [15, 16].  A FDC of SGLT2 

inhibitors and metformin resulted in a 

complementary action, and neither of these 

compounds targets pancreatic cells, increases body 

weight, or poses significant safety risks [17].  A 

systematic review of 14 studies found that 

combining an SGLT2 inhibitor (dapagliflozin) 

with metformin resulted in lower HbA1c levels, 

weight loss, and a 3-5 mmHg decrease in systolic 

blood pressure in patients with T2D [18]. 

Recently, an FDC containing insulin glargine 

(100U/mL) and lixinatide (a glucagon-like peptide 

1 receptor agonist) significantly improved 

HbA1c% and insulin secretion and beta-cell 

function when compared with lixinatide 

monotherapy [19].  

Simvastatin and sitagliptin FDC have been shown 

to improve adherence by reducing pill burden, 

treatment regimen complexity, and, potentially, 

cost. This combination will mitigate the negative 

effects of dyslipidemia co-morbidity in diabetes 

patients [20]. The rationale for this study is that 

most studies encourage physicians to use FDCs 

instead of single formulations or add-on therapies 

approach in the management of chronic diseases 

such as diabetes mellitus and hypertension, and 

these studies emphasized the importance of 

including these therapies on the WHO-essential 

drug list. The efficacy, well tolerance, high 

adherence rate, and lack of pill burden are the 

reasons for such a claim. 

This studying aimed to clarifying the status of 

FDCs in Wasit-Government at pharmacies and to 

demonstrate that such therapies meet the needs of 

patients, taking into account the uses of FDCs in 

the management of diabetes mellitus and 

hypertension, as these long-standing diseases with 

comorbidities required long-term therapy, which 

caused patients not to adhere to the medicine.  

 

Materials and Methods 

The scientific committee in the 

Department of Pharmacy at Kut University 

College approved this study as a part of a research 

proposal for 5th year undergraduate students.  From 

November 1, 2022 to December 31, 2022, a total 

number of 377 drug leaflets was collected from 

pharmacies in Iraq's Wasit Governorate (Figure 1: 

Flow chart). From each sheet, the following 

information was extracted: the generic and brand 

names of the drugs; the constituents of the fixed 

drug combination (in tablet or capsule form); the 

name of the manufacturer; and the country of the 

drug company. The outcomes were expressed as 

numbers, percentages, and ratios. 
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66.3%
33.7%

33.7%

Figure 2: The percentages of FDC (right) and single 

Formulation (left)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

A total of 377 drug sheets were gathered. Figure 2 

shows that a single formulation drugs accounted 

for 66.3% (250 out of 377) of all drugs, while 

FDCs accounted for 33.7%. The drug company, its 

country, or both did not identify the sources of 25 

medicines; 16 were single formulations and 9 were 

FDCs (Figures 3 and 4).  One in every nine FDCs 

is prescribed for chronic diseases. 4.2% of FDCs 

from unidentified sources are prescribed for 

chronic diseases (1 out of 24).  

 

 

 

 

 

 

 

 

The distribution of 127 FDCs according to their 

sources is shown in Table 1.  Pharmaceutical 

companies located in Iraq are the sources of 15 out 

of 127 (11.8), and only three FDCs were licensed 

by foreign pharmaceutical companies to Iraqi 

pharmaceuticals in the Kurdistan Region. 87 

Figure 1: HBP: Hypertension, DM: Diabetes 

mellitus 
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Figure 4: Distribution of Drugs according to their 

Prescription Formula.

(SF: single formulation, FDC-1: fixed dose combination 

forshort term use, and FDC-2: for long term use)

FDC-2
FDC-1
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pharmaceutical companies imported or 

manufactured 118 FDCs (1.356 drugs per 

pharmaceutical company), while 9 FDCs lacked 

pharmaceutical information. 19 pharmaceutical 

companies cover 23 long-term FDCs (1.21 drugs 

per pharmaceutical). 108 companies imported or 

manufactured 234 single formulations (2.167 

drugs per pharmaceutical company), while 16 

single formulations lacked pharmaceutical 

information (Figure 5). The constituents of each 

FDC used in the management of diabetes mellitus 

(6), hypertension (6), birth planning (5), irritable 

bowel syndrome (3), rheumatoid arthritis (2), 

depression (1), and glaucoma (1) are shown in 

Table 2.  
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Table 1: Sources of fixed dose combination imported to Iraq 

Country No. 

 General Chronic 

Argentina 2 1 

Belgium 1 0 

Denmark 1 1 

Egypt 18 2 

England 5 1 

France 2 1 

Germany 10 5 

India 17 1 

Iran 1 1 

Iraq (including Kurdistan ) 15 
3 (Licensed  to pharmaceuticals 

in Kurdistan Region) 

Italy 2 0 

Jordan 9 2 

Pakistan 2 1 

Lebanon 1 0 

Macedonia 1 0 

Saudi Arabia 4 1 

Slovenia 1 0 

Spain 2 0 

Sultanate Oman 1 0 

Switzerland 2 1 

Syria 9 0 

Netherland 1 1 

Tunisia 1 0 

Turkey 3 1 

UAE 4 0 

Ukrania 1 0 

USA 2 0 

Un-identified 9 1 

Total 127 24 
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Figure 5: The Ratio of Drug Number Provided by Pharmaceuticals 
1: FDC-long term, 2: FDC-short term and 3: Single formulation

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: The constituents of FDCs that prescribed to patients with chronic illnesses (Long-term users) 

Disease No. Fixed drug combinations 

Hypertension 5 

Losartan potassium + Hydrochlorthiazide 

Valsartan  hydrochlorthiazide 

Valsartan +amlodipine 

Bispropol fumerate + hydrochlothiazide 

Valsartan +amlodipine 

Diabetes mellitus 6 

Vildagliptin + Metformin 

Dapagliflozin + Metformin 

Sitagliptin + Metformin 

Vildagliptin + metformin 

Glibenclamide + metformin 

Empagliflozin + metformin 

Birth planning 5 

Estradiol valearate + Norgestrel 

Ethinyl + Drospirenone 

Ethyestradiol + Gestodene 

Levonorgestrol + Ethinylestradiol 

Desogestrel + Ethinylestradiol 

Irritable bowel 

syndrome 
3 

Mebeverine HCl + Sulipride 

Mebeverine HCl + Sulipride 

Mebeverine HCl + Sulipride + Simethicone 

Depression 1 Flupentixol + Melitracen HCl 

Glaucoma 1 Dorzolamide HCl + Timolol maleate 

Rheumatoid 

arthritis 
2 

Diclofenac sodium + Predinosolone + cyanocobalamine 

Diclofenac sodium+ Chlorzoxazone +Paracetamol 
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Discussion 

The findings revealed three flaws in the FDC 

drugs dispensed in pharmacies. First, the resources 

for these medicines revealed that one FDC is 

available in the pharmacy without evidence of the 

pharmaceutical company's name or the country of 

origin.  This was not previously reported with 

FDCs, but it could happen with illicit drugs 

distributed in corrupted communities [21]. There is 

no doubt that such medicine will be harmful to 

patients because the constituents of medicines that 

comprise FDC pills are unknown [22].  Second, 

out of 127 FDCs, 24 were available in pharmacies, 

indicating that 103 were related to short-term 

remedies, such as for upper respiratory tract 

infections, multivitamins, or analgesics. Most 

countries encourage the use of CFSs for diabetes, 

hypertension, and cancer for reasons related to 

cost, adherence, and efficacy [23-26]. 

Furthermore, the sources of FDCs should be of 

high quality and subjected to a promising assay, 

which some of the FDCs reported in the study lack 

[27, 28]. Third, the types of FDCs imported to 

these pharmacies are limited and differ from those 

reported globally, which suggest that health 

providers lack knowledge about the benefits of 

using DFCs [29, 30].  This study discovered that 

there is a shortage of FDCs being imported and 

that some of these products are inadequate; 

additionally, one product is of unknown origin. 

One significant limitation is the small number of 

drugs available, and the drugs on the Ministry of 

Health's list were not included. Due to security 

concerns, these restrictions cannot be avoided. 

 

Conclusions 

The main impediments to the value of long-term 

use of FDCs in hypertension and diabetes 

management were a scarcity of FDCs and 

insufficient FDC resources.  
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