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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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ABSTRACT

Background: Cardiovascular disease is a widespread health condition affecting millions worldwide. 
Acute myocardial infarction is the most prevalent type of acute cardiac disease that is encountered 
by many populations, including the asymptomatic population. MI can have significant damage to 
heart tissue. Study was to evaluate the relationship between the neutrophil-to-lymphocyte ratio 
(NLR) and the occurrence of myocardial infarction within the population of Hyderabad old city 
area, Sindh, Pakistan. 

Methods: This cross-sectional study was conducted from July to September 2022 at Sindh University 
Jamshoro and Liaquat University Hospital. The sample size of 200 participants with a convenience 
sampling technique was used for data collection from the population of Hyderabad, Sindh, 
selected after excluding 150 patients with various inflammatory conditions. The target population of 
5 lakh of main Hyderabad city area.  The data analysis was done by using descriptive statistics, 
t-tests, and Pearson correlation using GraphPad Prism 5 with a significance threshold of P ≤ 0.05.

Results: The descriptive results show that Males without Myocardial Infarction (MI) had a mean NLR 
of 2.7 with SD of 0.22, and females without MI had a mean NLR of 3.3 with Sd of 0.20, both within 
normal limits and inferential results show Males with MI showed a significantly higher NLR (mean = 4.1 
with SD of 0.06 p = 0.0001, OR = 9), and females with MI had a mean NLR of 3.9 with SD of 0.07  (p = 
0.0046, OR = 3.5), indicating a strong association between elevated NLR and MI.

Conclusion: This study concludes that there is a relationship between raised NLR and AMI patients 
with raised neutrophils after acute myocardial injury.
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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INTRODUCTION
The most frequent category of acute cardiac prob-
lem encountered by people with previously asymp-
tomatic heart conditions is acute myocardial infarc-
tion1. Cardiovascular disease is the most prevalent 
disease worldwide, affecting more developed 
countries in comparison to developing countries, 
with 3 million people developing MI per year. A 
recent study with a sample size of 19,781 patients 
affected by CAD shows that the prevalence of MI 
among those patients was up to 23.3%. This increase 
in the burden of disease is a result of many risk 
factors, including alcohol consumption, smoking, 
etc., but now the prevalence is decreasing in devel-
oped countries due to their early adaptation of 
preventive measures and early treatment plans, 
which decreases their rate of mortality annually2,3. 
Myocardial infarction has a major impact on blood 
cells in circulation. It generally initiates the myelopoi-
esis process within the body, increasing the number 
of white blood cells (WBCs), particularly neutrophils. 
That leads to severe damage to the heart tissue and 
acute presentations of infarctions. The following shift 
in WBC levels in the blood is brought on by certain 
alarming molecules the fact that are stimulated in 
the body, such as S100A9 and S100A84. An ischemic 
insult to the heart cells, causes neutrophils to accu-
mulate at the site of injury within hours, clearing the 
pathogens and debris from the vicinity. However, 
because the neutrophils stay at the site over an 
extended period, they cause more damage to the 
heart cells and worsen the disease5.The neutrophils 
cause damage to the cardiomyocytes with the help 
of oxidase and protease enzymes present inside 
neutrophils that are present at the site of injury under 
certain inflammatory signals6. The role of neutrophils 
is not only in causing the development of MI, but it 
also plays a pivotal role in causing many cardiac 
arrhythmias, specifically ventricular tachycardia 
(VT). Many studies have shown that neutrophils use 
the Lipocalin-2 (Lcn2) pathway to increase levels of 
reactive oxygen species (ROS) and cause damage 
at the site of injury. Through this pathway, they also 
damage the normal cardiomyocytes, which 
ultimately leads to disturbance in the normal physio-
logical ion channels that are present in the cardio-
myocytes. This will contribute to the development of 
VT in the heart7,8,9. There is another pathway called 
neutrophil extracellular trap formation, or NETs, that 
can contribute to the myocardial injury by aggra-
vating the local inflammation and tissue damage at 
the infarct site.10 Previous study shows the role of 
neutrophils as pro-inflammatory and reparative 
agents that play a pivotal role in wound repair at the 
infarct site, but when they become dysregulated, it 
will lead to excessive formation of scars at the infarct 
site and lead to compromised heart function11. The 
elevated neutrophil count at the infarct site could 
potentially lead to increased risk of heart failure by 
modulating the fibroblast activity at the infarct site, 

yet further contributing to pathological scar forma-
tion. 13 There are some studies that show the molecu-
lar mechanism of neutrophil production after MI; for 
example, the study showed that the S100A8/A9 
molecules and the NLRP3 inflammasome play a 
pivotal role in the production of neutrophils, which in 
turn is essential for granulocytosis, repair, and plate-
let activation that further exacerbates the inflam-
matory response and causes many thrombotic 
complications14,15. The neutrophil-to-lymphocyte 
ratio (NLR) is one of the most important serum inflam-
matory markers that is widely used worldwide for 
detecting prognosis and post-disease outcomes in 
many diseases, including coronary heart disease. 
The high levels of NLR ratio predict a worse prognosis 
for CAD due to long infarct size, low compliance, 
low fibrinolysis, high ischemia-reperfusion injury, and 
instant restenosis16.This study aimed to investigate 
the possible association between a raised Neutro-
phil-Lymphocyte Ratio and Myocardial Infarction.

METHODS
This cross-sectional study was conducted from July 
2022 to September 2022 at Department of Physiolo-
gy of Sindh University Jamshoro in collaboration with 
Liaquat University Hospital in Hyderabad, with 
approval from the university's ethical and review 
board with MR no; Physiol/27.

This study was conducted to investigate any possi-
ble association between raised NLR in patients with 
acute myocardial infarction. The sample size for this 
study was calculated using the formula names 
Raosoft Sample Size Calculator8.350 participants 
visited the hospital's cardiac unit; among them, 150 
patients were excluded from the study who had any 
inflammatory condition, including chronic cholecys-
titis, gout, rheumatoid arthritis, pharyngitis, nephritis, 
and bronchitis. In the final, 200 participants were 
selected using a convenience sampling technique 
for this study; among them, 100 males and 100 
females were present. For convenience, the partici-
pants were divided into two groups: a control group 
of 120 participants (M = 70, F = 50), including partici-
pants who had no history of acute myocardial 
infarction, and a study group of 80 participants (M = 
30, F = 50), including patients who had a history of 
myocardial infarction. After giving all details of this 
study to participants in a very understandable 
manner, written consent was obtained after ensur-
ing that all participants were voluntary, had the right 
to withdraw at any time without affecting their med-
ical care, provided information regarding any 
potential risk or discomfort associated with the study 
such as minor discomfort during sample collection, 
assured confidentiality and the anonymity of their 
data, addressed any concerns raised by partici-
pants regarding this study and gave satisfactory 
answers to their queries. This study included all male 
and female participants within the age range of 30 

DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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to 70. All participants who had a diagnosis of acute 
myocardial infarction (AMI) confirmed by clinical 
symptoms including chest pain, palpitation, short-
ness of breath, electrocardiographic changes 
including the prolonged QRS complex and T-wave 
inversion, and elevated cardiac biomarkers (tropo-
nin levels) were included in this study. All those were 
excluded with a history of chronic infection, hema-
tological disease (leukemia, lymphoma), autoim-
mune disease (rheumatoid arthritis), or any congeni-
tal disorder that affected the study results. The 
samples were taken from all participants after taking 
all precautionary measures, and laboratory tests 
were performed for blood levels of triglyceride, total 
cholesterol, LDL, HDL, fasting and postprandial 
blood sugar, urea, creatinine, WBC count, platelet 
count, and NLR. The NLR values were measured with 
an automated cell counter at the diagnostic and 
research laboratory at Liaquat University Hospital in 
Hyderabad.

Data analysis was performed using GraphPad 
Prism5. The data analysis plan follows A; for continu-
ous demographic variables, e.g., age, and for cate-
gorical clinical variables (e.g., gender, smoking 

status), frequency distribution and percentages of 
categorical variables were used. B, for visualizing the 
distribution of NLR among the various patients, histo-
grams were used. The inferential analysis also 
followed as the independent sample t-test was used 
to compare males and females of Control and study 
group participants for NLR. The significance thresh-
old is set at P ≤ 0.05.

RESULTS
The Table 1 showing the population's demographic 
data shows the male population's mean age was 
51.90 years (SD 12.52) compared to 59.10 years (SD 
8.18) in females. The mean systolic BP in males was 
175.1 mmHg (SD 38.85), while 143.9 mmHg (SD 11.67) 
in females. The creatinine kinase levels were higher 
in males with a mean of 124.4 U/L (SD 34.75) than in 
females (mean 84.70 U/L, SD 35.76). Lymphocyte 
counts were also higher in males (mean 1.77 × 
10^9/L) in comparison with females (mean 1.51 × 
10^9/L). Platelet counts were similar between 
genders, with males at 201.7 ×10^9/L and females at 
207.9 ×10^9/L. Raised neutrophil levels were higher 
in males (mean 6.42 ×10^9/L) compared to females 
(mean 5.46 ×10^9/L).

DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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INTRODUCTION
The most frequent category of acute cardiac prob-
lem encountered by people with previously asymp-
tomatic heart conditions is acute myocardial infarc-
tion1. Cardiovascular disease is the most prevalent 
disease worldwide, affecting more developed 
countries in comparison to developing countries, 
with 3 million people developing MI per year. A 
recent study with a sample size of 19,781 patients 
affected by CAD shows that the prevalence of MI 
among those patients was up to 23.3%. This increase 
in the burden of disease is a result of many risk 
factors, including alcohol consumption, smoking, 
etc., but now the prevalence is decreasing in devel-
oped countries due to their early adaptation of 
preventive measures and early treatment plans, 
which decreases their rate of mortality annually2,3. 
Myocardial infarction has a major impact on blood 
cells in circulation. It generally initiates the myelopoi-
esis process within the body, increasing the number 
of white blood cells (WBCs), particularly neutrophils. 
That leads to severe damage to the heart tissue and 
acute presentations of infarctions. The following shift 
in WBC levels in the blood is brought on by certain 
alarming molecules the fact that are stimulated in 
the body, such as S100A9 and S100A84. An ischemic 
insult to the heart cells, causes neutrophils to accu-
mulate at the site of injury within hours, clearing the 
pathogens and debris from the vicinity. However, 
because the neutrophils stay at the site over an 
extended period, they cause more damage to the 
heart cells and worsen the disease5.The neutrophils 
cause damage to the cardiomyocytes with the help 
of oxidase and protease enzymes present inside 
neutrophils that are present at the site of injury under 
certain inflammatory signals6. The role of neutrophils 
is not only in causing the development of MI, but it 
also plays a pivotal role in causing many cardiac 
arrhythmias, specifically ventricular tachycardia 
(VT). Many studies have shown that neutrophils use 
the Lipocalin-2 (Lcn2) pathway to increase levels of 
reactive oxygen species (ROS) and cause damage 
at the site of injury. Through this pathway, they also 
damage the normal cardiomyocytes, which 
ultimately leads to disturbance in the normal physio-
logical ion channels that are present in the cardio-
myocytes. This will contribute to the development of 
VT in the heart7,8,9. There is another pathway called 
neutrophil extracellular trap formation, or NETs, that 
can contribute to the myocardial injury by aggra-
vating the local inflammation and tissue damage at 
the infarct site.10 Previous study shows the role of 
neutrophils as pro-inflammatory and reparative 
agents that play a pivotal role in wound repair at the 
infarct site, but when they become dysregulated, it 
will lead to excessive formation of scars at the infarct 
site and lead to compromised heart function11. The 
elevated neutrophil count at the infarct site could 
potentially lead to increased risk of heart failure by 
modulating the fibroblast activity at the infarct site, 

yet further contributing to pathological scar forma-
tion. 13 There are some studies that show the molecu-
lar mechanism of neutrophil production after MI; for 
example, the study showed that the S100A8/A9 
molecules and the NLRP3 inflammasome play a 
pivotal role in the production of neutrophils, which in 
turn is essential for granulocytosis, repair, and plate-
let activation that further exacerbates the inflam-
matory response and causes many thrombotic 
complications14,15. The neutrophil-to-lymphocyte 
ratio (NLR) is one of the most important serum inflam-
matory markers that is widely used worldwide for 
detecting prognosis and post-disease outcomes in 
many diseases, including coronary heart disease. 
The high levels of NLR ratio predict a worse prognosis 
for CAD due to long infarct size, low compliance, 
low fibrinolysis, high ischemia-reperfusion injury, and 
instant restenosis16.This study aimed to investigate 
the possible association between a raised Neutro-
phil-Lymphocyte Ratio and Myocardial Infarction.

METHODS
This cross-sectional study was conducted from July 
2022 to September 2022 at Department of Physiolo-
gy of Sindh University Jamshoro in collaboration with 
Liaquat University Hospital in Hyderabad, with 
approval from the university's ethical and review 
board with MR no; Physiol/27.

This study was conducted to investigate any possi-
ble association between raised NLR in patients with 
acute myocardial infarction. The sample size for this 
study was calculated using the formula names 
Raosoft Sample Size Calculator8.350 participants 
visited the hospital's cardiac unit; among them, 150 
patients were excluded from the study who had any 
inflammatory condition, including chronic cholecys-
titis, gout, rheumatoid arthritis, pharyngitis, nephritis, 
and bronchitis. In the final, 200 participants were 
selected using a convenience sampling technique 
for this study; among them, 100 males and 100 
females were present. For convenience, the partici-
pants were divided into two groups: a control group 
of 120 participants (M = 70, F = 50), including partici-
pants who had no history of acute myocardial 
infarction, and a study group of 80 participants (M = 
30, F = 50), including patients who had a history of 
myocardial infarction. After giving all details of this 
study to participants in a very understandable 
manner, written consent was obtained after ensur-
ing that all participants were voluntary, had the right 
to withdraw at any time without affecting their med-
ical care, provided information regarding any 
potential risk or discomfort associated with the study 
such as minor discomfort during sample collection, 
assured confidentiality and the anonymity of their 
data, addressed any concerns raised by partici-
pants regarding this study and gave satisfactory 
answers to their queries. This study included all male 
and female participants within the age range of 30 

DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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to 70. All participants who had a diagnosis of acute 
myocardial infarction (AMI) confirmed by clinical 
symptoms including chest pain, palpitation, short-
ness of breath, electrocardiographic changes 
including the prolonged QRS complex and T-wave 
inversion, and elevated cardiac biomarkers (tropo-
nin levels) were included in this study. All those were 
excluded with a history of chronic infection, hema-
tological disease (leukemia, lymphoma), autoim-
mune disease (rheumatoid arthritis), or any congeni-
tal disorder that affected the study results. The 
samples were taken from all participants after taking 
all precautionary measures, and laboratory tests 
were performed for blood levels of triglyceride, total 
cholesterol, LDL, HDL, fasting and postprandial 
blood sugar, urea, creatinine, WBC count, platelet 
count, and NLR. The NLR values were measured with 
an automated cell counter at the diagnostic and 
research laboratory at Liaquat University Hospital in 
Hyderabad.

Data analysis was performed using GraphPad 
Prism5. The data analysis plan follows A; for continu-
ous demographic variables, e.g., age, and for cate-
gorical clinical variables (e.g., gender, smoking 

status), frequency distribution and percentages of 
categorical variables were used. B, for visualizing the 
distribution of NLR among the various patients, histo-
grams were used. The inferential analysis also 
followed as the independent sample t-test was used 
to compare males and females of Control and study 
group participants for NLR. The significance thresh-
old is set at P ≤ 0.05.

RESULTS
The Table 1 showing the population's demographic 
data shows the male population's mean age was 
51.90 years (SD 12.52) compared to 59.10 years (SD 
8.18) in females. The mean systolic BP in males was 
175.1 mmHg (SD 38.85), while 143.9 mmHg (SD 11.67) 
in females. The creatinine kinase levels were higher 
in males with a mean of 124.4 U/L (SD 34.75) than in 
females (mean 84.70 U/L, SD 35.76). Lymphocyte 
counts were also higher in males (mean 1.77 × 
10^9/L) in comparison with females (mean 1.51 × 
10^9/L). Platelet counts were similar between 
genders, with males at 201.7 ×10^9/L and females at 
207.9 ×10^9/L. Raised neutrophil levels were higher 
in males (mean 6.42 ×10^9/L) compared to females 
(mean 5.46 ×10^9/L).

Table 1: Demographic Characteristics of the Participants 

DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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Association of Elevated Neutrophil-Lymphocyte Ratio with Myocardial Infarction

Parameters Mean SD Min- 
Max 

Age In Male 
Population 

51.90 12.52 30.00 
70.00 

Age In Female 
Population 

59.10 
8.183 

47.00 
70.00 

Creatine Kinase in 
Males 

124.4 34.75 70.00 
168.0 

Creatine Kinase In 
Females 

84.70 35.76 30.00 
135.0 

Systolic Bp in 
Males 

175.1 
38.85 

130.0 
265.0 

Systolic Bp in 
Female 

143.9 11.67 125.0 
160.0 
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.

ACKNOWLEDGEMENTS
All colleagues

CONFLICT OF INTEREST
Nil.

ETHICS APPROVAL
Approved by EC of ZMU Reference Code: 
6101022SBGYN

PATIENT CONSENT
Nil

AUTHORS’ CONTRIBUTIONS
SA brought the idea, design of study and Manuscript 
writing, literature search, proposal writing data anal-
ysis. RK helped in the literature search and data 
collection. AS contributed to Proposal writing, 
entered data, and primary data analysis. HS Manu-
script writing and final data analysis. UM contributed 
to data collection and results generation. 

REFERENCES
1. Karrar SA, Martingano DJ, Hong PL. Preeclampsia. 
[Updated 2024 Feb 25]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; Jan 2024. 
Available from: https://www.ncbi.nlm.nih.gov/-
books/NBK570611/.
2. Brown MA, Magee LA, Kenny LC, Karumanchi SA, 
McCarthy FP, Saito S, et al. The hypertensive disor-
ders of pregnancy: ISSHP classification, diagnosis & 
management recommendations for international 
practice. Hypertension. 2018 Jul;72(1):24-43. doi: 
10.1161/HYPERTENSIONAHA.117.10803.
3. Lisonkova S, Joseph KS. Incidence of preeclamp-
sia: risk factors and outcomes associated with early- 
versus late-onset disease. Am J Obstet Gynecol. 
2013 Dec;209(6):544.e1-544.e12. doi: 
10.1016/j.ajog.2013.08.019. PMID: 23973398.
4. WHO Recommendations for Prevention and Treat-
ment of Pre-Eclampsia and Eclampsia. Geneva: 
World Health Organization; 2011. Available URL: 
https://www.who.int/publications/who-guidelines 
5. World Health Organization. Pakistan reaffirms 
commitment to improving maternal and newborn 
health. Available through URL: https://www.em-
ro.who.int/pak/pakistan-news/pakistan-reaf-
firms-commitment-to-improving-maternal-and-new
born-health.html
6. National Institute of Population Studies (NIPS) and 
ICF. 2020. Pakistan Maternal Mortality Survey 2019: 
Key Indicators Report. Islamabad, Pakistan, and 
Rockville, Maryland, USA: NIPS and ICF. 
7. Gestational Hypertension and Preeclamp-
sia: ACOG Practice Bulletin Summary, Number 222. 
Obstet Gynecol. Jun 2020;135(6):1492-1495. doi: 
10.1097/AOG.0000000000003892. PMID: 32443077.
8. Antwi E, Amoakoh-Coleman M, Vieira DL, Madha-
varam S, Koram KA, Grobbee DE, Agyepong IA, 
Klipstein-Grobusch K. Systematic review of predic-
tion models for gestational hypertension and 
preeclampsia. PLoS One. 2020 Apr 
21;15(4):e0230955. doi: 10.1371/jour-

nal.pone.0230955.
9. Karina W. Davidson. Aspirin use to prevent 
preeclampsia and related morbidity and mortality 
US Preventive Services Task Force Recommendation 
Statement. JAMA. 2021;326(12):1186-91. 
doi:10.1001/jama.2021.14781.
10. Henderson JT, Vesco KK, Senger CA, Thomas RG, 
Redmond N. Aspirin Use to Prevent Preeclampsia 
and Related Morbidity and Mortality: Updated 
Evidence Report and Systematic Review for the US 
Preventive Services Task Force. JAMA. 2021 Sep 
28;326(12):1192-1206. doi: 10.1001/jama.2021.8551. 
PMID: 34581730.
11. Wright D, Poon LC, Rolnik DL, Syngelaki A, Delga-
do JL, Vojtassakova D, et al. Aspirin for 
Evidence-Based Preeclampsia Prevention trial: 
influence of compliance on beneficial effect of 
aspirin in prevention of preterm preeclampsia. Am J 
Obstet Gynecol. 2017 Dec;217(6):685.e1-685.e5. doi: 
10.1016/j.ajog.2017.08.110.
12. Kumar N, Das V, Agarwal A, Pandey A, Agrawal 
S, Singh A. Pilot interventional study comparing 
fetomaternal outcomes of 150 mg versus 75 mg 
aspirin starting between 11 and 14 weeks of preg-
nancy in patients with high risk of preeclampsia: a 
randomized control trial. J Obstet Gynaecol India. 
2020 Feb;70(1):23-9. doi: 
10.1007/s13224-019-01277-5.
13. Atallah A, Lecarpentier E, Goffinet F, Doret-Dion 
M, Gaucherand P, Tsatsaris V. Aspirin for Prevention 
of Preeclampsia. Drugs. 2017 Nov;77(17):1819-1831. 
doi: 10.1007/s40265-017-0823-0. PMID: 29039130; 
PMCID: PMC5681618.
14. Rahnemaei FA, Fashami MA, Abdi F, Abbasi M. 
Factors effective in the prevention of Preeclampsia: 
a systematic review. Taiwan J Obstet Gynecol. 2020 
Mar;59(2):173-182. doi: 10.1016/j.tjog.2020.01.002. 
PMID: 32127134.
15. Bibi Goolamnobee JM, Haq G, Sabir S, Shaikh S, 
Auckloo SMA, Shah N. Frequency of Preeclampsia in 
Obese Woman Presenting at Civil Hospital Karachi. 
PJMHS. 2022 Mar 31;16(3):824-6. doi.org/10.53350/p-
jmhs22163824
16. Poon LC, Wright D, Rolnik DL, Syngelaki A, Delga-
do JL, Tsokaki T, et al. Aspirin for Evidence-Based 
Preeclampsia Prevention trial: effect of aspirin in 
prevention of preterm preeclampsia in subgroups of 
women according to their characteristics and medi-
cal and obstetrical history. Am J Obstet Gynecol. 
2017 Nov;217(5):585.e1-585.e5. doi: 
10.1016/j.ajog.2017.07.038.
17. Rolnik DL, Wright D, Poon LC, O'Gorman N, 
Syngelaki A, de Paco Matallana C, et al. Aspirin 
versus Placebo in Pregnancies at High Risk for 
Preterm Preeclampsia. N Engl J Med. 2017 Aug 
17;377(7):613-22. doi: 10.1056/NEJMoa1704559.
18. Van Doorn R, Mukhtarova N, Flyke IP, Lasarev M, 
Kim K, Hennekens CH, et al. Dose of aspirin to 
prevent preterm preeclampsia in women with mod-
erate or high-risk factors: A systematic review and 

meta-analysis. PLoS ONE. 2021;16(3):e0247782. 
https://doi.org/10.1371/journal. pone.0247782
19. Wang Y, Guo X, Obore N, Ding H, Wu C, Yu H. 
Aspirin for the prevention of preeclampsia: a system-
atic review and meta-analysis of randomized 
controlled studies. Front. Cardiovasc. Med. 
2022;9:936560. doi: 10.3389/fcvm.2022.936560
20. Duley L, Meher S, Hunter KE, Seidler AL, Askie LM. 
Antiplatelet agents for preventing pre-eclampsia 
and its complications. Cochrane Database of 
Systematic Reviews 2019, Issue 10. Art. No.: 
CD004659. doi: 10.1002/14651858.CD004659.pub3.
21. Ebrashy A, Ibrahim M, Marzook A, Yousef D. 
Usefulness of aspirin therapy in high-risk pregnant 
women with abnormal uterine artery Doppler 
ultrasound at 14-16 weeks pregnancy: randomized 
controlled clinical trial. Croat Med J. 2005 
Oct;46(5):826-31. PMID: 16158479.
22. Bujold E, Roberge S, Nicolaides KH. Aspirin for the 
prevention of preterm and term preeclampsia: 
systematic review and metaanalysis. Am J Obstet 
Gynecol. 2018 Mar;218(3):287-293.e1. doi: 

10.1016/j.ajog.2017.11.561.
23. Roberge S, Nicolaides KH, Demers S, Villa P, 
Bujold E. Prevention of perinatal death and adverse 
perinatal outcome using low-dose aspirin: a 
meta-analysis. Ultrasound Obstet Gynecol. 2013 
May;41(5):491-9. doi: 10.1002/uog.12421. PMID: 
23362106.
24.Xiao Y, Ling Q, Yao M, Gu Y, Lan Y, Liu S, et al. 
Aspirin 75 mg to prevent preeclampsia in high-risk 
pregnancies: a retrospective real-world study in 
China. Eur J Med Res. 2023 Feb 2;28(1):56. doi: 
10.1186/s40001-023-01024-7. PMID: 36732824; 
PMCID: PMC9893656.
25.  Richards EMF, Giorgione V, Stevens O, Thilaga-
nathan B. Low-dose aspirin for the prevention of 
superimposed preeclampsia in women with chronic 
hypertension: a systematic review and meta-analy-
sis. Am J Obstet Gynecol. 2023 Apr;228(4):395-408. 
doi: 10.1016/j.ajog.2022.09.046.

Lymphocytes In 
Make 

1.770 0.1802 1.500 
2.000 

Lymphocytes In 
Female 

1.510 0.1586 1.300 
1.800 

Platelets In Male 201.7 4.63 197.0 
211.0 

Platelets In Female 207.9 6.823 198.0 
217.0 

Raised Neutrophils 
Of Male 

6.420 0.5610 5.500 
7.000 

Raised Neutrophils 
in Female 

5.460 0.4718 4.700 
6.200 

Variable NLR less 
than 3 

NLR more 

than 3 

Mean 
of NLR 

P-value Odd Ratio

Male with No MI 

(N=70) 

45(64.29%)  25(35.71%)  2.7 0.0001 9.000

Male with MI 

(N=30)   

5(16.67%)  25(83.33%)  4.1 

Total 50 50 

Table 2: Comparison of Blood Parameters among Male Participants. 

Table 2 shows the comparison of blood parameters among male participants of control and study 
groups based on the neutrophil-lymphocyte ratio. In male participants without myocardial 
infarction, 64.29% had NLR less than 3, while 35.71 had NLR more than 3, with a mean of NLR about 
2.7. Among the male participants with myocardial infarction, 16.67% had NLR less than 3, while 
83.33% had NLR more than 3, with a mean NLR of 4.1. The P-value of comparison is 0.0001 and the 
odds ratio is 9.0, showing the strong statistical relation and association between these two entities. 

Figure: 1 Distribution of Male Participants by Neutrophil-to-Lymphocyte Ratio (NLR) and 
Myocardial Infarction (MI) Status 

DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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Figure: 1 shows the distribution of patients with NLR more than and less than 3 across Male 
participants of the study and case group. Normal males predominately have NLR less than 3, 
while males who had MI were predominately associated with NLR more than 3. This indicates the 
statistically significant relationship between these two variables. 

Variable NLR less than 

3 

NLR more 

than 3 

Mean of NLR P-value Odd Ratio/ 

Risk Ratio 

Female with 

No MI(n=50) 

35 15 3.3 0.0046 3.500/1.750 

Female with 

MI (n=50)  

20 30 3.9 

Total 50 50 

Table 3: Comparison of Blood Parameters Among Female Participants 

Table 3 shows the comparison of blood parameters among male participants of control and study 
groups based on the neutrophil-lymphocyte ratio. In female participants without myocardial 
infarction, 70% participants had an NLR less than 3, while 30% participants had an NLR of more 
than 3, with a mean NLR of 3.3, while on the other hand Female participants with MI: 40% had an 
NLR less than 3, and 60% had an NLR more than 3, with a mean NLR of 3.9, while NLR = 3 is 
considered a threshold and it does not have an impact on the overall results. The P-value of 
comparison is 0.0046 with an odds ratio of 3.5, showing a strong statistical relation and association 
between these two entities. 

Figure: 2 Distribution of Female Participants by Neutrophil-to-Lymphocyte Ratio (NLR) and 
Myocardial Infarction (MI) Status. 

DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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Figure: 2 shows the distribution of patients with NLR more than and less than 3 across female 
participants of the study and case group. Normal female predominately has NLR less than 3, while 
females who had MI were predominately associated with NLR more than 3. This indicates the 
statistically significant relationship between these two variables. 

DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
Preeclampsia (PE), is a pregnancy-specific multisys-
tem disorder affecting 2 to 15% of pregnancies glob-
ally and controllable with the use of prophylactic 
aspirin in high-risk women15. Delivery is the only 
definite treatment of PE. Many studies evaluated 
low doses of Aspirin 60-80mg showing a 10%–50% 
reduction in the incidence of preeclampsia, while a 
few studies also evaluated the efficacy of a 150mg 
dose9,13. Keeping abreast of the variability of 
responses to different doses of the same medicine; 
this study compared low dose Aspirin (75mg) with 
higher dose (150mg). To our knowledge, this is 
among very few studies to investigate the effective-
ness of relatively higher doses of aspirin in the 
Pakistani population.

The current study noted as much as 17% fewer cases 
of PE as the incidence was 47% (n = 35) in group A 

(75mg) while 30% (n = 23) in group B (150mg) in the 
current trial; overall reduction in PE incidence was 
37%. The Aspirin for Evidence-Based Preeclampsia 
Prevention (ASPRE) a landmark trial study also noted 
a significant reduction of 62% for preterm PE at 11-14 
weeks of gestation with aspirin (RR = 0.38; 95% CI: 
0.20–0.72; P = 0.011) found that PE occurred in 15 out 
of 87 participants (17%) who received 75mg of 
aspirin, while in the group that received 150mg of 
aspirin, it occurred in 6 out of 91 participants 
(6.5%)12,16.

Use of daily aspirin of 150mg from 11 to 14 weeks of 
gestation until 36 weeks of gestation brought a 
reduction in preterm PE in women at high risk for Pre 
eclampsia17.  While a lesser dose of 100mg of aspirin 
started at 12–20 weeks of gestation to 34 weeks of 
gestation in high-risk groups of PE did not reduce it18. 
Wang Y and other studies found similar results19, 20, 21.

While looking at other doses,(data based on One 
large study in U.S. and U.K. each and 13 smaller trials 
with additional six randomized, controlled trials 
(RCTs)) reported that Aspirin (60 to 150mg) reduced 
the 10-24% risk of PE. According to  Bujold found 
decreased rates of fetal growth restriction (8% vs. 
2%; P = 0.20); PE (12% vs. 15%; P = 0.78), preterm 
preeclampsia (4% vs. 2%; P = 0.56), and early-onset 
PE (0% vs. 2%; P = 0.52) with 80mg and 160mg of 
aspirin22. In the Roberge’s article a dose-response 
relationship of up to 150mg of aspirin was identified 
in the prevention of preeclampsia before early 
onset, however, no cases of gastritis or other side 
effects23. In the current study, 4 women from group A 
and 2 from group B did not follow up however; no 
serious side effects were noted.

The mean age was 27.06 ± 4.79 years in group A 
(75mg) while in group B was 27.08 ± 4.32 years; there 
were no significant differences found concerning 
parity, gestational age at presentation, BMI 
(Kgs/m2), systolic & diastolic blood pressure and 
laboratory findings as platelets count. Further analy-
sis showed that the incidence of pre-eclampsia 
decreased slightly with increasing age among 
women treated with 75mg of Aspirin but was inverse 
150mg Aspirin (P values = 0.141 & 0.111 respectively). 
On the other hand, the higher the BMI, the higher 
the risk of pre-eclampsia (P values = 0.963, 0.007, 
0.153 & 0.024 respectively).

The studies as well as other studies, found an effect 
of age on the incidence of PE in high-risk women13,24. 
There was a maximum 30% reduction in risk of all 
gestational age preeclampsia at all aspirin doses.21

Henderson reported in their research that Aspirin (60 
to 150mg) reduced IUGR up to 20% and 14% 
preterm birth among women at elevated risk of PE. 
Also, there was no effect on perinatal mortality and 
no overall effect of low-dose aspirin on maternal 
health.

The current study found that among those who 
developed PE, the occurrence of Placental abrup-
tion (PA) was higher (54.3%) within group A com-
pared to group B [i-e; (21.7%); P value = 0.016]. The 
incidence of PA in a study conducted by Kumar N. 
was 2 (2.1%) in (150mg group) versus 4 (4.5%) in 
(75mg group). Thus; PA can be curtailed to half if PE 
is controlled with higher doses of Aspirin.

Incidence of pre-term delivery, miscarriage, IUGR, 
NICU admission, stillbirth & superimposed eclampsia 
were lower among group A compared to those 
treated with aspirin group B20,21.
We have found similar results i-e; PE declined by 18%, 
and 9% reduction in the RR for preterm births, 14% 
reduction in fetal deaths, neonatal deaths or death 
before hospital discharge. Contrary to that it was 
found that these agents probably slightly increase 

postpartum hemorrhage >500 mL. The study 
concluded that doses of aspirin less than 75mg 
appear to be safe however; higher doses might be 
better in effectiveness.

Among women with chronic hypertension, low-dose 
aspirin prophylaxis did not significantly reduce the 
odds of superimposed preeclampsia in the random-
ized controlled trials (OR = 0.83; 95% confidence 
interval)25. While; in our study, we found no signifi-
cant difference between the groups. The ASPRE trial 
suggests a 68% reduction in length of stay in the 
neonatal intensive care unit (NICU) mainly due to a 
reduction in early-onset PE and a reduction in the 
total number of small-for-gestational-age (SGA) 
infants22, 24.In the current study, there were no cases 
of IUGR and stillbirth in those treated with aspirin 
150mg.

US Preventive Services Task Force Recommendation 
Statement recommends the use of low-dose aspirin 
(81mg/d) as preventive medication for preeclamp-
sia after 12 weeks of gestation having a high risk for 
preeclampsia further stating that effective dosages 
of low-dose aspirin range from 60 to 150mg/d7, 9, 10.

As opposed to providing aspirin prophylactically to 
the entire population, it is advisable to administer it 
to women who are identified through screening as 
being at a high risk of developing preeclampsia as 
was done in the current study. The dose of 150mg of 
aspirin per day was selected on the basis of previous 
evidence of a dose-dependent benefit to therapy-
10,13,17,19,20. Concerns regarding premature closure of 
the fetal arterial duct have never been confirmed & 
there is a lack of data regarding such possible side 
effects.

The current study has generated robust evidence 
that Aspirin in a dose of 150mg is more effective and 
safer compared to the lower dose of 75mg for the 
prevention of preeclampsia among high-risk preg-
nancies. The limitation was its small sample; the 
sampling was consecutive and there was no control 
arm. Overall; the current study based on its findings, 
recommends Aspirin use in high PE-risk cases in a 
local population

CONCLUSION
The current study found that using Aspirin prophylac-
tically at a dose of 150mg among high-risk pregnan-
cies starting at 11-14 weeks is more effective and 
safer than 75mg in reducing the PE incidence. Thus; 
this study recommends its use in the local popula-
tion.
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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DISCUSSION
This study aims to investigate the relationship 
between raised neutrophils in the blood of patients 
with acute myocardial infarction by using blood 
parameters including NLR, PlR, and other blood 
parameters (TG, Lipoproprotiens, C-reactive 
proteins, etc.). It was a cross-sectional study carried 
out from July 2022 to September 2022 at the Depart-
ment of Physiology of Sindh University Jamshoro in 
collaboration with Liaquat University Hospital in 
Hyderabad after getting approval from the universi-
ty's ethical board. The sample size of this study was 
comprised of 200 participants, and among them, 
the gender distribution was 100 male and 100 
female participants. All participants were told about 
the purpose of this study and what procedures 
would be used. After informed consent, written 
consent was taken in their native languages, so 
every participant understood the point written in the 
consent form, and all participants were allowed to 
withdraw at any moment during the study without 
affecting their medical management outcome.

The study results show that among the sample size of 
200 participants, 55 showed a raised NLR after acute 
myocardial injury, and their gender-wise distribution 
was male (n = 25) with mean value of NLR of 4.1 with 
standard deviation of 14.1 and female (n = 30) with 
mean NLR of 3.9 with standard deviation of 7.1 
showing that the NLR is more elevated in the male 
population in comparison to the female population 
after acute myocardial infarction. This is statistically 
supported by a p value of 0.0001 for males and p 
value of 0.0046 for females with an odds ratio of 9.0 
and 3.5 respectively showing that this relation is 
statistically significant, these research results are 
consistent with prior research conducted by Smith et 
al., which highlighted the potential influence of 
gender on post-AMI inflammatory responses10.  The 
statistical analysis is further strengthened by the 
study results of Johnson R. et al., with a p-value of 
0.03 and a hazard ratio of 1.45, showing that the 
raised NLR is more associated with AMI that occurs 
due to an increase in post-MI inflammation in these 
patients11.  The gender-wise difference in raised NLR 
shows that there is a significant role for gender in the 
inflammatory response following AMI, with males 
potentially exhibiting a higher inflammatory reaction 
compared to females12. T The gender disparity in 
inflammatory responses is due to many genetic 
factors that affect their immune and hormonal 
responses to the injury13.  Some previous studies have 
shown that this difference in raised NLR in genders is 
due to estrogen, which plays a significant role in 

protecting against the inflammatory response that 
causes the lower levels of NLR in AMI patients14.  In 
contrast to it, another study shows that testosterone 
levels in males are more likely associated with 
inflammatory responses and oxidative stress in the 
male body, which leads to raised NLR in AMI 
patients15.

However, it is essential to acknowledge the alterna-
tive view regarding the observed differences in the 
levels of NLR in post-AMI patients and the normal 
population. It’s essential to consider the broader 
body of research in this area. Contrary to the results 
of this study, some studies have failed to identify any 
supporting evidence for this relationship. For 
instance, Rodriguez et al. conducted the same 
study with the same principles but failed to find any 
statistically significant differences in levels of NLR 
between normal participants and patients with 
AMI16.  Furthermore, a meta-analysis conducted by 
Martinez et al. found inconclusive evidence that 
supports any association between raised NLR levels 
and the population affected by AMI17.  Nguyen et 
al. also tried to investigate the role of different 
genders in inflammatory responses following AMI 
using data from a population-based cohort. Their 
study also did not find any significant differences in 
NLR elevation between genders18.

Finally, our study suggests that disparities in NLR 
elevation in post-AMI and normal participants are 
still a conflicting topic for discussion, and these 
conflicting findings in the literature further compli-
cate this. Further research is necessary to identify the 
mechanism leading to the change in results.

CONCLUSION
This study concludes to the point that patients with 
acute myocardial infarction are more likely to show 
a raised NLR in comparison to a normal, non-affect-
ed population, which is further supported by statisti-
cally significant values, including a p-value of less 
than 0.005 and an odds ratio greater than 1, show-
ing that this relationship between two entities is 
statistically correct.

LIMITATIONS
The first limitation is that this study was conducted for 
only a short period, so long-term complications and 
their relation to NLR cannot be addressed. Second-
ly, the study design is cross-sectional. Thirdly, this 
study was conducted in one hospital with a limited 
sample size, so the results cannot be applied to the 
whole population. Fourthly, there are many novel 

inflammatory biomarkers present that can be used 
to study NLR, but those were not used in this study.
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