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ABSTRACT

Atrial fibrillation and heart failure frequently co-exist and can exacerbate each other.
Their combination increases mortality rate. Risk of sudden death increases by six to nine
times in heart failure patients than in normal population. So, continuous update of
treatment guidelines in the way that could save patients’ lives is necessary.

The last decade witnessed the birth and growth of novel oral anticoagulants
(NOACs). Exdoxaban (EDX) is a recent NOAC that was approved by US FDA in 2015. It
was prescribed for atrial fibrillation patients as a prophylaxis from stroke and systemic
embolism. Recently, the new combinations of Eplerenone (EPL)/Torsemide (TOR) and
Valsartan (VAL)/Sacubitril (SAC) became essential therapies in heart failure guidelines.
EDX and the novel combinations (EPL/TOR, VAL/SAC) strongly penetrate the
pharmaceutical market, even in the developing country. This necessitates fast development
of selective analytical methods that are capable of assaying EDX and determining
EPL/TOR and VAL/SAC, simultaneously, in their combinations.

In this thesis, EDX is a high-risk drug that may cause a life-threatening bleeding.
Also, it is prescribed as a chronic therapy for atrial fibrillation and venous
thromboembolism patients. They are special population that needs appropriate care and
optimum dosing of EDX. Hence, its monitoring in the patient plasma is fundamental,
especially in emergency and special circumstances. However, such patient mostly receives
many drugs of different pharmacological classes, side by side with EDX. This study
represents the first attempt to quantify EDX in plasma without interference of the plasma
matrix or concomitant medications. In this thesis, an accurate RP-HPLC-DAD method was
developed for this purpose. It succeeded to monitor EDX level, selectively, without
interference of plasma matrix or 16 of its frequently co-administered drugs. All drugs were
extracted from plasma samples by protein precipitation followed by evaporation and
concentration. EDX was well resolved from the co-administered drugs on C8 column
using linear gradient elution of methanol and phosphate buffer (pH 4), at a flow rate of 1
mL/min. EDX appeared at retention time 9.6 min and was quantified at its Amax (290 nm).
It exhibited a linear response over the concentration range of 0.15-2.2 pg/mL plasma,
which covers the reported therapeutic concentration. The suggested method fulfilled the
US FDA guidelines for bioanalytical method validation. An in vivo study was performed
to ensure applicability of the method on real plasma samples without interference from
plasma matrix, co-administered drugs, or the expected metabolites. The method presented
a unique selectivity that guarantees accurate laboratory monitoring of EDX in plasma in
almost all combined treatments including such novel oral anticoagulant drug Atrial
fibrillation and heart failure frequently co-exist and can exacerbate each other. Their
combination leads to increase mortality. Risk of sudden death increases by six to nine
times in heart failure patients than in normal people. So, continuous update of treatment
guidelines in the way that could save patients’ lives is necessary.

On the other hand, validated analytical methods have been established for
simultaneous quantitation of EPL and TOR. One of the methods represents the first high
performance thin layer chromatographic (HPTLC) attempt for EPL/TOR simultaneous
estimation. A mixture of ethyl acetate -methanol- chloroform (8:2:1, v/v/v) was applied as
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