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Objective: In a higher-risk group, we investigated if aspirin resistance, which is defined as
inability to reduce production of thromboxane, enhanced the risk for cardiovascular disease.
Methods: The Cardiac Outcome Preventive Assessment Study collected baseline urine samples
from 5000 patients. A level of urinary 11-dehydro-thromboxane B2 was measured, which is a
marker of within vitro cell generation of thromboxane, in 400 cured patients with aspirin having
a cardiovascular death, stroke and infarction, stroke during a 5-year follow-up and in 400 age -
and matching sex control subjects, which did not have an event, using a nested case-control
design. Result: After accounting for baseline differences, the risks of infarction, strokes, or
cardiac mortality rose with every fourth of 11-dihydro-thromboxane B2, with individuals in the
top fourth section having a 1.9-fold greater threat than those from the lower portion ("OR, 1.9;
95% Cl, 1.3 t0 2.8; p=0.009). The upper quartile showed a 2-fold increased myocardial infarction
risk("OR, 2.1;95% Cl,1.3t0 3.5; p=0.07)and a 3.6-fold elevated risk of cardiac death("OR, 3.6; 95%
Cl,1.78t07.5; p=0.07)than the lower quartile. Conclusions: the 11-dehydro thromboxane B2 level
in urine, better determine the risk of cardiovascular events or cardiovascular death in aspirin-
treated patients. These findings also depicts that patients with elevated urine 11-dehydro
thromboxane B2 concentrations are more impervious to aspirin, and could profit from greater
antiplatelet medications or therapies that even more efficiently stop thromboxane generation
invivo oractivities.

INTRODUCTION

In a broad population of therapeutic with arterial vascular
disease, the threat events of cardiovascular are decreased
by 25%, by using aspirin [1]. But, although 10 to 20% of
patients who are suffering from venous thromboembolism
are treated with repeated vascular episodes of aspirin,
during long-term sequel, its effectiveness is limited [2].
Aspirin prevents thrombosis by irreversible acetylating
platelets cyclooxygenasel [3], which inhibits the
thromboxane A2 production. Although it was also depicted
that aspirin have other less defined functions which in
result effects the platelet functionality, but their role to
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aspirin's antithrombotic effect is unknown. The poor
efficacy of aspirin could be due to several factors [4]. To
begin with, it is widely known because platelets can be
triggered by mechanisms that are unaffected by aspirin.
Secondly, it has been proposed thatin some cases, greater
dosages of aspirin(75-325 mg/d) could be necessary to get
the optimum antithrombotic benefit of aspirin [5]. On the
other hand, aspirin which is present in low-dose, stop the
activity of platelet cyclooxygenase-1by 95% [6]and having
proof that the antithrombotic efficacy of this medicine is
dependedupondosage[6,7]. Third, certain patients might
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have the ability to produce thromboxane A2, in spite of
receiving standard aspirin dosages and hence fail to
improve from aspirin therapy [8]. This third mechanism's
clinical significance is unknown. Aspirin resistance has
been labeled as all three probable reasons for aspirin
failure. The word used by us, in order to depict the third
putative process in this investigation: insufficient
thromboxane suppression of production with the typical
aspirin dosage. The 11-dehydro thromboxane B2
metabolite, which is a stable thromboxane A2 metabolite,
present in urine with different concentrations is also
measured, which can be recycled further to calculated the
amount of thromboxane A2 inhibition [9]. As a result, the
levels of baseline urine 11-dehydro thromboxane B2 was
evaluated in 800 participants that were treated with
aspirin, from tertiary care who were at higher risk of
cardiovascular events. To see if insufficient inhibition of
thromboxane productionisrelated with the higherchances
of getting cardiac eventsordiseasesinfuture.

METHODS

Participants were enrolled in a randomized, placebo-
controlled, prospective study of ramipril plus vitamin E for
subsequent cardiac preventing sickness. The institutional
review committee approved the study at each participating
center and gave informed consent in all subjects. Overall,
9652 patients, having a previous record of strokes,
diabetes, coronary complications of heart and peripheral
neuropathy, as well as at least one additional possible
cardiac risk, were categorized randomly into 4 groups:
Ramipril titrated to amaximum of 10 mg perday, 400 [U Vit E
per day, both, or none. The trial began in 1993 and was
prematurely ended in 1999, due to clear proof of ramipril's
efficacy. Collection of Urine Samples at the time of
randomization, each study participant was requested to
produce a first-morning urine sample. The baseline urine
samples were provided by 9393 patients(98%)out of a total
of 9652 patients. The central laboratory at the city
laboratory received 18 sample data (5638) from 139 study
participants, which were held at 80°C until evaluation.
Health Outcomes Monitoring and Assessment All
participants were monitored for 30 days, 60 days, and 6
months till the trial was completed. Health consequences
were documented and pharmaceutical use, particularly
aspirin, was reported at each follow-up. Infarction, strokes,
and mortality from CVD, as described earlier, were the
primary outcomes. Cases & Control Subjects were chosen.
Only patients who were taking aspirin at the start of the
run-in phase (before randomization), at randomization
(coinciding with the time of urine collection), and at each
follow-up visit were included. Cases were classified such
patients which are treated by aspirin who submitted a
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sufficient baseline urine sample and after the
randomization it also had a verified stroke, myocardial
infarction, or mortality of cardiovascular. After
randomization, Some subjects which are under-control
were chosen at random from those patients who gave an
urine sample as an acceptable baseline but had no
infarction, strokes, / cardiovascular mortality. Analytical
Procedures Urine was collected and held at baseline for
each case and the control subject was thawed and tested
for 11-dehydro-TXB2 concentrations by an available
commercially enzyme immunoassay with intraassay &
intra-assay coefficients of variation in coefficients of
intra-assay is 12.1% and 10%, accordingly. Assessments
were carried out by laboratory personnel who were
unaware of whether the patient was a case or a control
participant. Furthermore, the control specimens and case
were tested in a random order, limiting the risk of biases.
Statistical Analysis: For cases and controls, we estimated
means or percentages for baseline demographic and
threat variables. The Student's 2-tailed for means and
McNemar 2 test were used to determine the statistical
importance of any alterations between cases and controls.
The median levels were also estimated, and Wilcoxon's
rank-sum test was used to compare values in case and
control groups. After splitting the data into sections
established by the division of the entire unit, trend tests
were conducted to see if there was any link between rising
baseline urine 11-dehydro-TXB2 levels and chance of
infarction, strokes / cardiac mortality. A separate
multivariable regression model was used to investigate the
relationship between urinary 11-dehydro-TXB2
concentrations and baseline patient characteristics such
as age, gender, heart rate, blood pressure, Mass index,
history of vascular disease, conventional vascular risk
factors, lipid-lowering therapy, blockers, diuretics, and
randomized treatment allocation (ramipril or vitamin E).
The intervals of confidence were determined at the 95%
leveland all probabilitiesare two-sided.

RESULTS
The general characteristics of the groups of case and
controlshowninTableT.

VEEE Casetotal 400  Control total 400

Age B8.4:8.3 66.5:8.3 0.8
Gender female % 78(18.9) 78116.9]
Massindex | 28.0:5.2 275+48 Less than 0.001
Heartbeatrate | 67.3:114 B6.7+ 118 05
08P . 717:88 7B.785 0.09
SBP 148.2:217 1546419, 0.03
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Any other 578(97%) 475(967%) 0.65
Infraction STE R 3100647 Lesstnan 0.01
Angina stable | 366(73.80 347(54.8) 0.19
Angina unstable 195(38.8) 187(37.2) 0.76
CABG | 187(37.2) 165(32.7) 0.26
PCI 88113.9) 105(22.4) 0.07
PVS % 280(50.3) 174(36.5] Lessthan 0.01
HYPERTENSTION 120(45.8) 155(32.7) Lessthan 0.01
Diabetic % | 160(33.7) 106(22.6] Lessthan0.01
Totalcolterol | 50603 311(64.6) 049
level
Smoking habit B2(17.7) 58{12.8) 0.04
Medicine %
Aspitn | 400(100) 400(100)
Betablocker | 252150.5) 236(48.3) 0.57
Lipid low agent | 122(25.9) T87(35.1) 0.03
Direutics 74(16.0) RUYEA Less than 0.01
Calcium blocker 290(80.2) 248(49.9) 0.03
Ramipril 238(47.6) 285(57.2) 0.03
VitaminE | 257(51.5) 763(53.7) 0.85

Table 1: Study Participants'Baseline Characteristics

"Values are mean+SD or n (%). CABG indicates coronary
artery bypass graft surgery; CV, cardiovascular; DBP,
diastolic blood pressure; MI, myocardial infarction; PClI,
percutaneous coronary intervention; SBP, systolic blood
pressure; and TIA, transient ischemic attack’Patients who
had cardiovascular death, stroke or myocardial infarction,
stroke, had a mean BMI highly and baseline blood pressure
and have a history of smoking, high blood pressure
diabetes, infarction, or peripheral vascular disease than
those who did not have these events. At the outset, cases
were more likely to be given diuretic or blockers of calcium
channel, and few likely to be given such drugs which were
lipid-lowering or assigned to a therapy of ramipril. The
gender and age of the patients and controls were similar as
aresult of the similarity. The result of myocardial infarction
in patients who developed the composite, stroke, or
mortality of cardiovascular had significantly greater
medianand mean of geometric urine quantity at baseline of
11-dehydro-TXB2 than those who did not experience these
events, Table 2.
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Concentration,11-Dehydro Thromboxane B2 ng/mmol Creatinine

Result Case Control P-value
CV death, stroke Ml or
Geometric mean 25.6 22.6 .02
Median 23.8 22.1 .01
MI(n=388)

Geometric mean
Median 23.9 21.4 .02

Stroke (n=80)

Geometric mean

death in CV (n=255)
Geometric mean 26.7 21.5 <.01
Medain 25.1 18.8 <.01

Table 2: Concentratios of Urine (11 Dehydro Throboxane B2) In
Case Control Group Baseline Myocardial infarction is referred to
asMI, while cardiovasculardiseaseisreferredtoasCVD
Thosewhohadaninfarction(25.6 vs 21.8 ng/mmol creatine,
P0.04) or died of a cardiac reason (26.7 vs 21.5 ng/mmol
creatinine, P0.02) exhibited the highest difference
between cases and controls. In the urine of subjects, the
quantities of 11-dehydro thromboxane B2 who went on to
have a stroke and their comparison group (26.1 VS 28.5
mmol creatinine, P=0.58) were not substantially different.
For each rising quartile of baseline urinary 11dehydro
thromboxaneB2 concentrations (p for trend across
quartiles, 0.02). The probable outcomes indicated that, the
patientsliesinthe higher quartile have agreater probability
of 1.8 folds of getting CV diseases, strokes and myocardial
infarction and death as compared to the patients having
lower quartile (p for trend across quartiles, 0.02). (1.9 95%
of OR, Cl, 1.3 to 2.8 P=0.09. Infarction (p-value= 0.005, for
tendency across the quartiles) and cardiac mortality (p-
value= 0.02, for trend across quartiles) showed a similar
relationship, while stroke (value of p= 0.31, for tendency
across quartiles)notin Table 3. Adjusting or non- adjusting
for basis dissimilarities among the group of cases and
controls, including traditional cointerventions,
cardiovascular risk and randomized therapy allocation, the
results were similar. Separate analyses was conducted on
individuals that had an incident in one year of training
enrollment and those who had an 12 months event later to
see if elevated concentrations of baseline 11-dehydro-
TXB2 were linked with initial CV events somewhat delay CV
events. Using linear multivariable regression modeling, the
adjusted odds for the composite outcome of myocardial
infarction, stroke, or cardiovascular death that was
associated with the highest quartile of urinary 11-dehydro-
TXB2 as compared to the lowest quartile were 2.8(35% Cl,
0.8 to 9.2) for events occurring within the first 12 months
and1.8(95% Cl, 1.1to 2.8)for events occurring after the first
12 months (p=0.05). These variables, however, were
capable of predicting 5% of the difference in urine 11-
dehydro-TXB2 levels when they were combined (R2 .056),
Table 3.
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“TIDehydro Thromboxane B2 Concentration Quartiles, ng/mmol Creatinine”
RESULT/ QUTCOME <62  16-229 228-348  >H9

MI/stroke/C% deathin | o & [ s 12
4007 b (T3l (15T c.o2

1t o 121}
Pvalug |
Mi(n389) I N [ 4 [ 21 i
gaLl I IER] (LTTC28 (13124
P | | oo
stroke 1 2% [ o ur 0
9Ll o B (M3 [k ik

P I
CV death n 28R 1 2% [ o 25 oo
R LTEe e 1878

P 0 5 Less Fen 01

Table 3: Adjusted Odds™* of Future Cardiovascular Death,
myocardial Infarction, and Stroke Based on 11-Dehydro
Thromboxane B2 Urinary Concentrations at Baseline

DISCUSSION

This study shows a link between, aspirin resistance, which
is defined as the inability to decrease thromboxane
production, and cardiovascular events. Elevated baseline
urine levels of 11-dehydro thromboxane B2 (11-dehydro-
TXB2) were linked with a higher chance of cardiovascular
events (CV), notably cardiovascular death and infarction
that is exactly define as treated group of aspirin who were
at great threat of cardiovascular. This link was graded,
strong and unaffected by traditional vascular risk factors
such as increased BMI, BP, hypertension, diabetic,
smoking, and previous vascular disease history.
Furthermore, changes in the majority of individuals having
lipid-lowering/ antihypertensive treatment between cases
and controls, as well as those randomized to vitamin E or
Angiotensin-converting enzyme inhibitors, did not affect
the strength of the connection. The inadequate inhibition
of thromboxane production by aspirin can be explained by
several processes [10]. To begin,
polymorphisms/mutationsinthe “cyclooxygenase-1genes”
(COX-1) that enable it resistant to the effect of aspirin
inhibition could give a biological basis for aspirin
resistance. Secondly, Nucleated cells like monocytes and
vascular endothelial cells can either supply prostaglandin
Hydrogen gas to platelet to pass platelets COX-1 or use
prostaglandin H2 to generate its “thromboxane A2"
because they have a lot of it [11,12]. COX-1or -2 catalyzes
the conversion of arachidonate to prostaglandin H2.
Although low-dose aspirin kills COX-1 in platelets
permanently and fully, Nucleated cells can renew the
enzyme [13,14]. Whereas COX-1 is inhibited with the
concentration of 90 to 400 mg of aspirin, a dose that is
comparable to that used in the city laboratory. The
suppression of COX-1necessitates daily dosages of aspirin
above 500 mg [14,15]. Whereas, COX-1, which is stated
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continuously in nucleated cells, stimuli for inflammation
increase the expression of COX-210 to 20-fold in nucleated
cells. Because atherosclerosisis aninflammatory disease,
increased COX-2 overexpression may lead to aspirin
resistancein patientswithischemic heartdisease[16].

Our result of an independent, albeit modest, the link
between the disease history of peripheral vascular & urine
11-dehydro-TXB2 concentrations in the urine is reliable
with previous research demonstrating that the intensity of
atherosclerotic is a key predictor of production of
thromboxane. Moreover, a very moderate dosages of
aspirin effectively and irreversible block or stop platelet
COX-1, changes in the degree or intensity of
atherosclerotic are improbable to alter de novo platelet
thromboxane generation in patients taking aspirin.
Upregulation of COX-2 in atherosclerotic tissue 24 has
been linked to increased prostaglandin H2 synthesis and
transport to platelets, bypassing platelets COX-1 and
resulting in these patients in aspirin-insensitive
thromboxane manufacture. Since very modest dosages of
aspirin effectively and irreversible block platelet COX-T,
changes in the degree or intensity of atherosclerotic are
unlikely to alter de novo generation of platelet
thromboxane in patients taking aspirin. Up-reqgulation of
COX-2 in atherosclerotic tissue24 has been linked to
increased prostaglandin H2 synthesis and transport to
Platelets, COX-1 platelet bypassing and resulting
production of insensitive aspirin-thromboxane in the
patients. Thereason for the lack of an association between
urinary 11-dehydro-TXB2 and risk of stroke is unclear.
Increased concentrations of urine of 11-dehydro-TXB2
have been described to following aspirin failure, stroke in
patients to decrease platelet reactivity or in response
prevent platelet activation to different agonists of platelet
has also been observed after stroke in these patients [17-
19]. The mean 11-dehydro-TXB2 concentration of urine in
stroke cases was comparable to that in all case scenarios
(26.1vs 25.6 ng/mmol, creatinine), but the relatingmatched
concentration in urinary stroke was greater in control
subjects than that in all subjects (28.5 vs 22.6 ng /mmol,
creatinine). The figure of patients having stroke and
matched control subjects, on the other hand, was small
relatively (n80). Certain pure and ordered relationship
among both urinary 11-dehydro-TXB2 concentration and
also the complex results of stroke, infarction, or cardiac
mortality, and also other discrete constituents of this
outcome, the lack of a demonstrable relationship between
stroke risk and urinary 11-dehydro-TXB2 concentration is
most likely due to chance. There are various potential
limitations to our research. First, there were important
alterations between cases and controls in terms of
potentially critical confounders such as BMI, systolic,
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hypertensive, diabetes, smoking, and vascular disease
history. Even after these differences were taken into
account, a clear link was found between the concentration
urine 11-dehydro-TXB2 and the threat of mortality,
myocardial infarction, and stroke. The absence of a link
among the concentrations urinary 11-dehydro-TXB2 and
baseline patient characteristics adds to the evidence that
confounding was not a factor in our findings. Secondly, a
recently acute events of thrombotic like myocardial
infarction or stroke, may have altered urine 11-dehydro-
TXB2 concentrations, which are likely to be related to
activation of platelet and increased the excretion of
thromboxane metabolites in urinary. Patients that had an
infarction or stroke during the past seven weeks were not
included in the research, therefore this interpretation is
less [20]. Thirdly, single baseline measurements of urine
11-dehydro-TXB2 levels may not adequately reflect the
activation of platelet over time. However, the link between
increased urine 11-dehydro-TXB2 levels at baseline with
subsequent risk of cardiac events was visible both during
the first 12 months following randomization and beyond
that time, indicating a long-term relationship. Fourth, we
could not use salicylate blood levels or urine to verify
patient satisfaction with aspirin medication. Yet, at each
follow-up visit, we particularly examined compliance with
aspirinmedication, and we onlyincluded patientswho were
using aspirin prior to randomization and at a six-month
follow-up visit. Atany point, patients who still taking aspirin
throughout the research were excluded. Lastly, the
variation magnitude in urine 11-dehydro-TXB2 levels is
unidentified, which could restrict the use of this indicator
in predicting the chance of potential CV cardiovascular
eventsparticularlyinapatient.

CONCLUSIONS

It concludes that chronic thromboxane production,
independently of certain other cardiovascular risk factors,
expects the probability of composite results of aspirin-
treated individuals in infarction, strokes, or death in
cardiovascular at greater threat of cardiac events. These
results suggest that higher urinary levels of 11-dehydro-
TXB2 may be used to identify patients having resistance
against a predictable dosage of aspirin antithrombotic and
who might valuable from greater therapies or treatments
of antiplatelet that more efficiently inhibit the activity or
thromboxane generation.

REFERENCES

[11  Wang N, Vendrov KC, Simmons BP, Schuck RN,
Stouffer GA, Lee CR. Urinary 11-dehydro-
thromboxane B2 levels are associated with vascular
inflammation and prognosis in atherosclerotic
cardiovascular disease. Prostaglandins & other lipid

[10]

(1]

Dol:

mediators. 2018 Jan; 134:24-31. doi:
10.1016/j.prostaglandins.2017.11.003.
Venketasubramanian N, Agustin SJ, Padilla JL,
Yumul MP, Sum C, Lee SH et al. Comparison of
Different Laboratory Tests to ldentify "Aspirin
Resistance" and Risk of Vascular Events among
Ischaemic Stroke Patients: A Double-Blind Study
Journal of Cardiovascular Development and Disease.
2022 May; 9(5):156. doi: 10.3390/jcdd9050156.
Sisodia P, Bhatia R. Aspirin resistance and stroke.
Journal of Stroke Medicine. 2018 Jun; 1(1):19-27.
doi.10.1177/2516608518777017

Chauhan S, Singh A, Karkala YR, Devasia T, KareemH,
Uppunda D et al. Gender-specific 11-dehydro-
thromboxane B2 levels in acute coronary syndrome
anditsassociation with clinical outcomes. Journal of
Applied Pharmaceutical Science. 2020 Nov;
10(11):010-7.

Ebrahimi P, Farhadi Z, Behzadifar M, Shabaninejad H,
Abolghasem Gorji H, Taheri Mirghaed M et al.
Prevalence rate of laboratory defined aspirin
resistance in cardiovascular disease patients: A
systematic review and meta-analysis. Caspian
Journal of Internal Medicine. 2020; 11(2):124-134. doi:
10.22088/cjim.11.2.124..

Liu H, Xu Z, Sun C, Chen Q, Bao N, Chen W et al.
Perioperative urinary thromboxane metabolites and
outcome of coronary artery bypass grafting: anested
case-control study. BMJ Open. 2018 Aug;
8(8):e021219. doi: 10.1136/bmjopen-2017-021219
Block RC, Shearer GC, Holub A, Tu XM, Mousa S,
BrennaJT etal. Aspirinand omega-3 fatty acid status
interact in the prevention of cardiovascular diseases
in Framingham Heart Study. Prostaglandins,
Leukotrienes and Essential Fatty Acids. 2021
Jun;169:102283. doi: 10.1016/j.plefa.2021.102283
Noor M, Nawaz U, Fazal |, Waheed A. Aspirin
resistance: An emerging threat to cardiovascular
disease patients and its association with age and
gender. Pakistan Heart Journal. 2018; 51(2).

Furtado RHM, Giugliano RP, Dalcoquio TF, Arantes
FBB, Barbosa CJDG, Genestreti PRR et al. Increased
bodyweight and inadequate response to aspirin in
individuals with coronary artery disease. Journal of
Thrombosis and Thrombolysis. 2019 Aug;48(2):217-
224.doi:10.1007/s11239-019-01830-z

Wang IE, Yi S, Block RC, Mousa SA. Aspirin and
omega-3 polyunsaturated fatty acid use and their
interactionin cardiovascular diseases and colorectal
adenomas. Nutrition Research Reviews. 2021 Jul:1-
13.doi: 10.1017/S0954422421000238.

Behera KG, Samal S, Swain J, Mohanty JN. Aspirin

PBMJ VOL. 5, Issue. 6 June 2022 Copyrigm(c)zozz,PBMJ, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 217




[12]

[13]

[14]

[15]

[16]

(17]

(18]

(19]

PBMJ VOL. 5, Issue. 6 June 2022

Biosynthesis of Aspirin-Resistant Thromboxane & Risk of Stroke

Resistance in Patients with Ischemic Stroke: Study
at a Tertiary Care Teaching Hospital. Annals of the
Romanian Society for Cell Biology. 2021 May: 14486~
94.

McCarthy NS, Vangjeli C, Surendran P, Treumann A,
Rooney C, Ho E, et al. Genetic variants in PPARGC1B
and CNTN4 are associated with thromboxane A2
formationand with cardiovascular event free survival
in the Anglo-Scandinavian Cardiac Outcomes Trial
(ASCOT). Atherosclerosis. 2018 Feb; 269:42-49. doi:
10.1016/j.atherosclerosis.2017.12.013.

Lim ST, Thijs V, Murphy SJX, Fernandez-Cadenas |,
Montaner J, Offiah C, et al. Platelet
function/reactivity testing and prediction of risk of
recurrent vascular events and outcomes after TIA or
ischaemic stroke: systematic review and meta-
analysis. Journal of Neurology. 2020 Oct;
267(10):3021-3037. doi: 10.1007/s00415-020-09932-
y.

De Stefano V, Rocca B, Tosetto A, Soldati D, Petrucci
G, BeggiatoE, etal. The Aspirin Regimensin Essential
Thrombocythemia (ARES) phase Il randomized trial
design: Implementation of the serum thromboxane
B2 assay as an evaluation tool of different aspirin
dosing regimens in the clinical setting. Blood Cancer
Journal. 2018 Jun 1;8(6):49. doi: 10.1038/s41408-018-
0078-3.

Alegbeleye BJ, Akpoveso 00, Mohammed RK, Asare
BY. Pharmacology, pharmaceutics and clinical use of
aspirin: a narrative review. Journal of Drug Delivery
and Therapeutics. 2020 Oct; 10(5-s):236-53.
/d0i.10.22270/jddt.v10i5-s.4351

16.Rezabakhsh A, Soleimanpour HJFiCDR-A-AAV.
Aspirin Desensitization/Challenge in Patients with
Cardiovascular Diseases: Current Trends and
Advances. 2022; 5:147. doi.010.2174/9 789815040
616122050007

Gurbel PA, Bliden KP, Zhu J, Troullos E, Centofanti R,
Jarvis S, et al. Thromboxane inhibition during
concurrent therapy with low-dose aspirin and over-
the-counter naproxen sodium. Journal of
Thrombosis and Thrombolysis. 2018 Jan; 45(1):18-26.
doi:10.1007/s11239-017-1593-y.

Horyniecki M, £gcka-Gazdzik B, Niewiadomska E,
Mazur B, Snit M, kabuz-Roszak B. Prevalence of high
on-treatment platelet reactivity in patients with
chronic kidney disease treated with acetylsalicylic
acid for stroke prevention. Pol Arch Intern Med. 2018
Nov; 128(11):667-676. doi: 10.20452/pamw.4349.
Patrono C. Aspirin. InPlatelets. Academic Press. 2019
Jan: 921-936. doi.10.1016/B978-0-12-813456-
6.00050-3

Dol:

[20] Abu Subeih H. Aspirin for Optimising Pregnancy

Outcome in Pregestational Diabetes The Ireland
Study (Investigating the Role of Early Low-dose
Aspirin in pre-existing Diabetes) (Doctoral
dissertation, Royal College of Surgeons in Ireland).
2021dan.

Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 218




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

