Republic of Iraq
Ministry of Higher Education
and Scientific Research

University of Mosul \ o

College of Pharmacy

Impact of calcium channel blockers or angiotensin
receptor blockers on hematological parameters in

type 2 diabetic hypertensive patients.

A thesis
Submitted to the Council of the
College of Pharmacy/ University of Mosul

As a partial Fulfillment of the Requirement for the Degree of Master of Science in Pharmacy

By
Ghada Muthanna Alsawaf

(B.Sc. Pharmacy 2010)

Supervised By
Asst. Prof. Asst. Prof.
Dr. Mohammed N. Abed Dr. Fawaz A. Alassaf
PhD in Pharmacology PhD in Pharmacology and

Medical Physiology

1445 A.H. 2024A.D



Abstract

Diabetes mellitus is a chronic metabolic disorder accompanied by several
characteristic complications, including anemia. Common conditions like
diabetes mellitus and hypertension coexist more frequently than would be
expected by chance alone. Angiotensin receptor blockers and calcium channel
blockers are the main antihypertensive drugs that are used in treating
hypertension in diabetic patients. Antihypertensive drugs have been linked to a
decrease in hemoglobin (Hb) levels in diabetic patients, which can result in
anemia that is clinically significant. The objectives of this study were to provide
significant data about the effects of calcium channel blockers (CCBs) and
angiotensin receptor blockers (ARBs) on hematological parameters by
measuring the levels of ferritin, erythropoietin (EPO), and complete blood
count (CBC) among patients with type 2 diabetes mellitus (T2 DM),
particularly by taking into account the duration that these medications have
been used. This is added to contrasting the effect of these antihypertensive
medications on blood pressure, glycemic status, and kidney function in
individuals with diabetes and a healthy control group. The design of the study
was retrospective cohort and was conducted at the Consultation Unit of
Alsalam Teaching Hospital, Mosul, Nineveh Province between October 2022
and February 2023 among 160 participants after being fully examined by the
consultants to detect their eligibility for inclusion in the study and to rule out
any abnormality. They consisted of 40 healthy controls, 30 T2 DM patients (T2
DM group), 30 T2 DM patients with newly diagnosed hypertension (T2
DM+HT group), 30 type 2 diabetic-hypertensives on ARBs (T2
DM+HT+ARBs group), and 30 type 2 diabetic-hypertensives on CCBs (T2
DM+HT+CCBs group). All participants were enrolled in a questionnaire about
age, duration of diabetes and/or hypertension, coexistence of other diseases,
and medications they used. After measuring weight, height, and blood pressure,

five milliliters of blood were drawn from a vein and divided into two parts.
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Two milliliters were transferred into an anticoagulant tube for the measurement
of HbA 1c with a complete blood picture. Serum was obtained from the
remaining blood and used for the assessment of ferritin, EPO, FSG, creatinine,
urea, and uric acid. A significant reduction in FSG and HbA 1c¢ (p<0.05) in T2
DM+HT+CCBs and T2 DM+HT+ARBs was found in groups in comparison to
the T2 DM+HT group. Higher urea levels were observed in the T2
DM+HT+CCBs group than in patients in the T2 DM group (p < 0.05). The
creatinine clearance (CrCl) showed a reduction in both the CCBs and ARBs
groups compared to the DM+HT group. In comparison to the control group, the
T2 DM+HT+CCBs group had slightly higher uric acid levels (p < 0.05). In
concern for hematological parameters, the prolonged use of CCBs showed the
lowest levels of RBCs, hemoglobin (Hb), and hematocrit (Hct) among the
groups. The patient group using ARBs had the lowest ferritin and EPO values
when compared to the other patient groups. They also have lower levels of Hb,
RBCs, and Hct, however they are still slightly higher than those on CCBs.
The study concluded that the prolonged use of CCBs and ARBs led to
disturbances in hematological parameters, and it is important to have a balanced
approach when prescribing ARBs and CCBs to hypertensive patients with T2
DM, given their potential to induce blood abnormalities, particularly with

prolonged usage.
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