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Comparison of Acute Coronary Syndromes in
the Earthquake Zone Before and in the First
Month After the Earthquake: A Single-Center
Retrospective Analysis

Deprem Bolgesinde Deprem Oncesi ve Deprem Sonrasi iLk

Aydaki Akut Koroner Sendromlarin Karsilastinlmasi:
Tek Merkezli Retrospektif Bir Analiz

ABSTRACT

Objective: Earthquakes can significantly impact both the occurrence and the management of
acute coronary syndromes (ACS). This study aimed to investigate the effects of an earthquake
on patients with ACS by comparing their clinical and angiographic features before and after
the event.

Methods: We utilized a retrospective observational cohort design, involving 260 ACS patients
who underwent coronary angiography. Data on patient characteristics, clinical variables, and
procedural details were extracted from medical records. Statistical analyses were conducted to
compare the ACS groups pre- and post-earthquake and to assess outcomes, which included
in-hospital mortality and complications.

Results: After the earthquake, the ACS patients were older and predominantly male. The
distribution of ACS subtypes remained similar between the groups. The use of anticoagulation
before the procedure decreased after the earthquake, while the usage of other medications
remained stable. The incidence of non-critical coronary arteries decreased post-earthquake,
and there was a higher frequency of non-intervention in this group. Intervention in the left
anterior descending coronary artery was more common after the earthquake. In-hospital
mortality was associated with post-earthquake ACS, certain ACS subtypes, shock at admission,
bifurcation stenting, and the no-reflow phenomenon. Complete revascularization was found
to reduce mortality. The duration of intensive care unit stays was longer before the earthquake,
while in-hospital mortality was higher after the earthquake. Gender differences were observed
in coronary ectasia, with females being more affected post-earthquake.

Conclusion: Earthquakes significantly influence the clinical and angiographic features of ACS
cases, thereby affecting mortality rates and revascularization outcomes.

Keywords: Acute coronary syndrome, earthquake, coronary angiography, clinical features
OzeT

Amac: Depremler, akut koroner sendromlarin (AKS) gérdlme sikigini ve yénetimini 6nemli 6lciide
etkileyebilir. Bu galismada AKSIi hastalarin klinik ve anjiyografik ozellikleri Gzerine depremin
etkilerinin incelenmesi amaglandi. Bunun igin deprem oncesi ve sonrasindaki AKS vakalarinin
klinik ve anjiyografik ézelliklerini karsilastiran bir geriye dontk gézlemsel kohort tasarimi kullanildi.

Yontem: Bu calismada koroner anjiyografi yapilan 260 AKS hastasini iceren retrospektif
gozlemsel kohort tasanmi kullanildi. Hasta 6zellikleri, klinik degiskenler ve prosed(r ayrintilar
tibbi kayitlardan cikarildi. Istatistiksel analizler, hastane ici mortalite ve komplikasyonlar gibi
sonuglar dederlendirerek deprem Oncesi ve sonrasi ACS gruplarini karsilastirdi.

Bulgular: Deprem sonrasinda AKS hastalar daha yasli ve cogunlukla erkek cinsiyetteydi. AKS
alt tiplerinin dagiimi gruplar arasinda benzer kaldi. Islem éncesi antikoagilan kullanimi deprem
sonrasinda azaldi, diger ilag¢ kullanimlari ise benzerdi. Deprem sonrasi non-kritik koroner arter
insidansi daha azdi ve bu grupta invaziv girisim daha az yapildi. Sol 6n inen koroner arter
mudahalesi deprem sonrasinda daha sik gorildt. Hastane ici 6lUm, deprem sonrasi AKS, belirli
AKS alt tipleri, baslangicta sok hali, bifurkasyon stentlemesi ve no-reflow fenomeni ile iliskiliydi.
Tam revaskularizasyonun mortaliteyi azalttigr gortldl. Yogun bakim Unitesi stresi deprem
oncesi daha uzundu, ancak hastanede 6lim deprem sonrasinda daha yUksekti. Koroner ektazi
deprem sonrasi kadin hastalarda daha sik izlendi.

Sonuglar: Depremler, AKS vakalarinin klinik ve anjiyografik Ozelliklerine etkilerinin yanisira
mortalite oranlar ve revaskullarizasyon sonuglarini da etkiler.

Anahtar Kelimeler: Akut koroner sendrom, deprem, koroner anjiyografi, klinik ézellikler
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Natural disasters, including earthquakes, can have substantial
impacts on both the occurrence and the management of
acute coronary syndromes (ACS)." Emotional and physical
stressors, ranging from anger, anxiety, and work-related stress
to seismic events, war, sexual activity, hyperthermia, infections,
and cocaine usage, have all been identified as contributors to
plaque rupture.? Elevated blood pressure, compromised health,
property damage, and the loss of loved ones can further burden
patients who are already vulnerable. Research has consistently
shown that earthquakes elevate the incidence of ACS during
and after such events.3> Additionally, post-traumatic stress
disorder (PTSD) following earthquakes has been associated with
increased occurrences of death, acute myocardial infarction,
stroke, and heart failure.® Earthquakes are also linked to the
rupture of vulnerable plaques, increased likelihood of ventricular
tachyarrhythmias, and heightened rates of hospitalization related
to implantable cardiac defibrillators.?” Hence, understanding the
post-earthquake changes in ACS incidence and manifestation
is crucial. These observations highlight the potential variability
in ACS occurrence and presentation following earthquakes,
depending on factors such as earthquake severity, geographical
location, and the demographic composition of the affected
population.

This study was conducted to assess the impact of an earthquake
on patients with ACS in the affected region. The primary objective
was to compare the clinical and angiographic characteristics of
ACS patients before and after the earthquake. In doing so, we
aimed to ascertain whether the earthquake had a significant
influence on the presentation, severity, and management of ACS
cases.

Materials and Methods

The study adopted a retrospective observational cohort
approach to investigate the ramifications of an earthquake
on ACS patients who had undergone coronary angiography.
Conducted in Kahramanmaras, the city located at the epicenter
of the earthquake, the site was chosen due to its designation
as the government's earthquake center. This location provided
a unique opportunity to study the effects of an earthquake on
patients with acute coronary syndromes in an area significantly
impacted by seismic activity. The study cohort comprised a
total of 260 patients diagnosed with ACS and subjected to
coronary angiography, divided into two groups for comparison:
130 patients who underwent coronary angiography prior to the
earthquake, and 130 who did so afterward.

Patient attributes, clinical variables, and procedural details
were meticulously extracted from electronic medical records
and patient charts, focusing on variables such as age, gender,
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ACS subtype (ST-elevation myocardial infarction [STEMI], non-
ST-elevation myocardial infarction [NSTEMI], unstable angina
pectoris [UAP]), shock at presentation, pre-procedure medication
usage (acetylsalicylic acid, P2Y12 inhibitors), anticoagulant
utilization (pre-procedure and during the procedure), bail-out
Gp2b3a usage, coronary artery status (presence of critical or non-
critical lesions), coronary artery disease distribution, coronary
interventions (including bifurcation stenting), coronary bypass
decisions, complete revascularization, in-hospital mortality,
peak troponin level, coronary ectasia, coronary thrombus, the
no-reflow phenomenon, and length of stay in the intensive care
unit (ICU).

At our center, the femoral route was the standard for coronary
angiography in managing acute coronary syndromes, barring any
contraindications. Consequently, all study patients underwent
coronary angiography via the femoral route. STEMI was defined
based on new ST segment elevations in at least two anatomically
contiguous leads, adhering to the following criteria:

® Men aged = 40 years: =2 2 mm in V2-V3 and = 1 mm in all
other leads.

® Men aged < 40 years: 22.5 mminV2-V3and 2 1 mm in all
other leads.

e Women (any age): = 1.5 mm in V2-V3 and = 1 mm in all
other leads.

e Men and women in V4R and V3R: = 0.5 mm, except for men
< 30 years, where the criterion is = 1 mm.

e Men and women in V7-V9: =2 0.5 mm.

Non-ST Elevation Acute Coronary Syndrome (NSTE-ACS) was
defined for patients exhibiting typical chest pain but lacking
ST-segment elevation on the ECG. If troponin levels were
elevated, the condition was categorized as NSTEMI. In cases
where cardiac troponin levels remained within normal limits, the
diagnosis was unstable angina pectoris (UAP).

The definition of coronary artery ectasia involves dilation
exceeding one-third of the coronary artery's length, with the
diameter of the dilated segment measuring more than 1.5
times the diameter of a normal adjacent segment. No-reflow
was characterized as inadequate myocardial perfusion through
a given coronary segment in the absence of angiographic
evidence of mechanical vessel obstruction. Angiographic
no-reflow was defined as less than Thrombolysis In Myocardial
Infarction (TIMI) 3 flow. A coronary thrombus was identified as
TIMI thrombus grade 1 or higher. Complete revascularization
referred to the achievement of optimal blood flow through all
relevant coronary vessels via interventions such as angioplasty
or stenting.

The inclusion criteria for patients consisted of a diagnosis of ACS,
the necessity of undergoing coronary angiography forassessment,
receiving treatment at the study site, and the availability of
comprehensive medical records and necessary data for analysis.
The exclusion criteria were implemented to ensure a focused
and homogeneous study population. Exclusions encompassed
patients with incomplete or absent medical records, hindering
the precise assessment of study variables. Individuals with a
history of prior cardiac interventions such as coronary artery
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bypass grafting or percutaneous coronary intervention, patients
exhibiting significant comorbidities that could confound study
outcomes, individuals experiencing ACS due to factors other than
coronary artery disease, and those unable to provide informed
consent or lacking available legal representatives for consent
were also excluded.

The principal outcomes of interest encompassed in-hospital
mortality, peak troponin levels, coronary ectasia, coronary
thrombus, the no-reflow phenomenon, and ICU length of stay.
These outcomes were meticulously evaluated and compared
between the pre-earthquake and post-earthquake ACS groups.
Moreover, the study delved into the potential impacts of gender
on these outcomes within each ACS group.

Ethical principles and guidelines were strictly adhered to during
the study, including obtaining the requisite approvals from
the Institutional Review Board or Ethics Committee. The study
protocol aligned with the ethical principles enshrined in the
Declaration of Helsinki. The Ethics Committee of Istanbul Yeni
Ylzyil University sanctioned the study protocol, with approval
granted on 03/04/2023, documented as 2023/04-1062. Patient
confidentiality and privacy remained inviolate throughout the
study, with all data anonymized and securely maintained.

Statistical Analysis

Descriptive statistics were wused to summarize patient
characteristics and clinical variables. Continuous variables, such
as age and ICU length of stay, were presented as mean + standard
deviation. Non-normally distributed continuous variables, like
peak troponin level, were presented as mean and interquartile
range. Categorical variables, including gender, ACS subtype, and
coronary artery distribution, were reported as frequencies and
percentages.

For normally distributed continuous variables (e.g., age and
ICU length of stay), the independent t-test was utilized. The
Mann-Whitney U test was applied to non-normally distributed
continuous variables (e.g., peak troponin level). Chi-square
tests were used to analyze categorical variables, such as
gender, ACS subtype, shock at presentation, anticoagulation
usage, bailout Gp2b3a utilization, presence of critical lesions,
bifurcation stenting, coronary bypass decisions, and complete
revascularization. The significance threshold was set at p<0.05.

Univariate and multinomial logistic regression analyses were
conducted to assess the relationship between patient attributes
and in-hospital mortality. These analyses helped examine the
effects of individual variables on mortality and identify potential
confounding factors. Odds ratios (ORs) and corresponding
95% confidence intervals (Cls) were calculated. The regression
models included variables such as post-earthquake ACS (as a
binary variable), STEMI presence, shock at admission, bifurcation
stenting, and the no-reflow phenomenon. The pre-earthquake
ACS group served as the reference category.

To evaluate the influence of gender on coronary ectasia, coronary
thrombus, no-reflow phenomenon, and in-hospital mortality
within the pre- and post-earthquake ACS groups, chi-square
tests were conducted. All statistical analyses were performed
using the Statistical Package for the Social Sciences (SPSS)
software version 25.0 (SPSS, Inc, Chicago, IL).
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Results

A total of 260 patients diagnosed with acute coronary
syndrome and subjected to coronary angiography were enrolled
in the study—130 prior to the earthquake and 130 subsequent
toit. In the post-earthquake ACS cohort, patients were notably
older (64.6 = 13.0 vs. 57.2 = 13.8, p=0.023), and there was a
higher prevalence of male individuals (87 vs. 69, P < 0.001).
The distribution of ACS subtypes was similar in both groups,
with the largest proportion of patients representing non-ST-
elevation ACS (48.5% vs. 50%). Although a trend towards
increased shock at presentation was evident in the post-
earthquake period, this difference did not achieve statistical
significance (23.1% vs. 16.2%, P = 0.16). Loading doses of
pre-procedure acetylsalicylic acid and P2Y12 inhibitors were
administered at comparable rates, while anticoagulant use
prior to the procedure decreased post-earthquake (64.6% vs.
86.2%, P < 0.001). Roughly one-third of the patients received
anticoagulation only during the procedure post-earthquake
(35.4%). The utilization of bailout Gp2b3a during procedures
was similar (75.4% vs. 80%). The incidence of non-critical
coronary arteries was reduced in the post-earthquake ACS
group compared to the pre-earthquake ACS group (12.3%
vs. 25.4%, P = 0.023). Nonetheless, the frequency of one or
more critical lesions remained consistent between the groups.
The distribution of critical lesions across coronary arteries
was similar. Although the incidence of non-critical coronary
artery cases was lower in the post-earthquake ACS group,
patients who did not undergo coronary intervention were more
prevalent within this subgroup (36.9% vs. 20.8%). The left
anterior descending (LAD) coronary artery constituted the most
intervened vessel within both ACS groups, both before and after
the earthquake. Notably, intervention of the LAD artery was
more frequent post-earthquake (54.6% vs. 33.8%). Although
there was a slightly higher incidence of bifurcation stenting in
the pre-earthquake group, this difference was not statistically
significant (16.2% vs. 10.8%, P = 0.20). While coronary bypass
decisions remained comparable between the groups, complete
revascularization was more prevalent in the pre-earthquake
ACS cohort (69.2% vs. 57.7%, P = 0.05) (Table 1).

A total of 26 in-hospital mortality cases were recorded. The
association between patient characteristics and in-hospital
mortality was explored through univariate and multinomial
analyses. Post-earthquake ACS, STEMI presentation, shock at
admission, bifurcation stenting, and the no-reflow phenomenon
were all found to elevate in-hospital mortality risk in both
univariate and multinomial logistic regression analyses (for
multinomial analysis, P = 0.043, P = 0.044, P < 0.001,
respectively). On the contrary, complete revascularization and
an increased prehospital anticoagulation rate were identified as
factors that decreased in-hospital mortality (P < 0.001 and P =
0.03, respectively) (Table 2).

The influence of ACS incidence before and after the earthquake
on peak troponin levels, coronary ectasia, coronary thrombus,
no-reflow phenomenon, ICU duration, and in-hospital mortality
was assessed. Peak troponin levels, coronary ectasia, coronary
thrombus, and the no-reflow phenomenon showed similar
rates between the pre- and post-earthquake ACS groups (P =
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Table 1. Baseline Clinical Characteristics of Patients with Acute Coronary Syndrome Before and After the Earthquake

Patient Characteristics Al Patients Post-earthquake ACS Pre-earthquake ACS Overall
(n =260) (n =130) (n =130) P
Age (years) 60.9 + 13.9 64.6 + 13.0 57.2+13.8 0.023*
Sex (Male) 156 (60) 87 (66.9) 69 (53.1) <0.001*
ACS Type
STEMI 100 (38.5) 51(39.2) 49 (37.7) 0.96
NSTEMI 128 (49.2) 63 (48.5) 65 (50.0) 0.98
UAP 32(12.3) 16 (12.3) 16 (12.3) 1.0
Shock at admission 51(19.6) 30 (23.1) 21(16.2) 0.16
Prehospital ASA 240 (92.3) 122 (93.8) 118 (90.8) 0.35
Prehospital P2Y12 inhibitor 160 (61.5) 78 (60) 82 (63.1) 0.61
Prehospital anticoagulation 196 (75.4) 84 (64.6) 112 (86.2) <0.001*
GP lIb/Illa inhibitors 57 (21.9) 104 (80) 98 (75.4) 0.18
Number of vessels with significant lesions
0 49 (18.8) 16 (12.3) 33 (25.4) 0.023*
1 87 (33.5) 46 (35.4) 41 (31.5) 0.32
2 67 (25.8) 38(29.2) 29 (22.3) 0.12
3 49 (18.8) 26 (20.0) 23 (17.7) 0.67
4 8(3.1) 4(3.1) 4(3.1) 1.0
LMCA 12 (4.6) 7 (5.4) 5(3.8) 0.55
LAD 175 (67.3) 82 (63.1) 93 (71.5) 0.15
CX 96 (36.9) 55 (42.3) 41 (31.5) 0.07
RCA 119 (45.8) 62 (47.7) 57 (43.8) 0.53
Number of treated vessels
0 75 (28.8) 48 (36.9) 27 (20.8) 0.01*
1 149 (57.3) 69 (53.1) 80 (61.5) 0.03*
2 26 (10.0) 11(8.5) 15(11.5) 0.66
3 9(3.5) 1(0.8) 8(6.2) <0.001*
4 1(0.4) 1(0.8) 0(0.0) 0.52
LMCA 2(0.8) 2(1.5) 0(0.0) 0.50
LAD 115 (44.2) 44 (33.8) 71 (54.6) 0.001*
CcX 55(21.2) 26 (20) 29 (22.3) 0.65
RCA 60 (23.1) 26 (20) 34 (26.2) 0.24
Bifurcation stenting 35(13.5) 14 (10.8) 21(16.2) 0.20
CABG 22 (8.5) 11(8.5) 11(8.5) 1.0
Complete revascularization 165 (63.5) 75 (57.7) 90 (69.2) 0.50*

*Values are presented as mean * SD, median (IQR) or n (%), Interquartile range [25% percentile-75% percentile]. ACS, acute coronary syndrome; ASA,
Acetylsalicylic acid; CABG, coronary artery bypass graft; CX, circumflex artery; GP, glycoprotein; LAD, left anterior descending artery; LMCA, left main
coronary artery; NSTEMI, non-ST segment elevation myocardial infarction; RCA, right coronary artery; STEMI, ST segment elevation myocardial infarction;

UAP, unstable angina pectoris.

0.28, P=0.26, P=0.11, P = 0.29, respectively). While the pre-
earthquake ACS group experienced a longer ICU stay (median 57
vs. 39 hours, P < 0.001), the post-earthquake ACS group had
a higher frequency of in-hospital mortality (13.8% vs. 6.2%)
(Table 3).

Gender-based disparities in coronary ectasia, coronary
thrombus, no-reflow phenomenon, and in-hospital mortality
within the pre- and post-earthquake ACS groups were
investigated. No gender difference emerged within the
pre-earthquake ACS group; however, females in the post-

earthquake ACS group exhibited a higher prevalence of
coronary ectasia (P = 0.04). Figure 1 illustrates a graphical
representation of the results.

The effects of gender on intensive care unit length of stay and
peak troponin levels within the ACS groups before and after the
earthquake were compared. No gender-based distinctions were
observed concerning intensive care unit length of stay and peak
troponin levels in both pre- and post-earthquake ACS groups.
Figure 2 provides a box-plot graphical representation of these
outcomes.
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Table 2. Effect of Patient Characteristics on In-Hospital Mortality: A Univariate and Multinomial Logistic Regression Analysis

Patient Characteristics

Univariate Analysis

Multinomial Analysis

P OR 95% CI P

Earthquake 0.039* 4.95 1.22-17.12 0.043*
Age 0.002* 1.03 0.97-1.09 0.35
Sex 0.80 3.63 0.68-19.28 0.13
ACS Type 0.014* 3.44 1.05-13.19 0.044*
Shock at admission <0.001* 45.7 11.25-98.55 <0.001*
Bifurcation stenting 0.024* 11.6 1.23-19.09 0.032*
Complete revascularization <0.001* 0.06 0.01-0.46 0.001*
Coronary ectasia 0.40 0.13 0.01-17.02 0.41
Coronary Thrombus 0.018* 3.26 0.62-17.14 0.16
No-reflow phenomenon <0.001* 6.13 1.14-32.89 0.04*
Peak troponin 0.87 1.04 0.89-1.20 0.64
ICU duration 0.44 1.07 0.87-1.48 0.06
Prehospital anticoagulation <0.001 4.38 0.02-0.52 0.03*
ACS, acute coronary syndrome; Cl, confidence interval; OR, odds ratio; ICU, intensive care unit.
Table 3. The Impact of the Occurrence of Acute Coronary Syndrome Before or After an Earthquake on Clinical Endpoints
Clinical Endpoints All Patients Post-earthquake ACS Pre-earthquake ACS Overall

(n =260) (n =130) (n =130) P
Peak troponin (ng/mL) 1.9(0.47-7.2) 1.9 (0.37-7.2) 1.9 (0.60-7.2) 0.28
Coronary ectasia 21(8.1) 13 (10.0) 8(6.2) 0.26
Coronary Thrombus 86 (33.1) 49 (37.7) 37 (28.5) 0.11
No-reflow phenomenon 38 (14.6) 22 (16.9) 16 (12.3) 0.29
ICU duration (day) 2(1-3) 2(1-3) 2 (2-4) <0.001*
In-hospital mortality 26 (10) 18 (13.8) 8(6.2) 0.039*

*Values are presented as mean = SD, median (IQR) or n (%), Interquartile range [25% percentile-75% percentile]. ACS, acute coronary syndrome; ICU,

intensive care unit.

P=086 ~ P=004
Male Female Male Female
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Figure 1 A-D. Bar graph representation of the impact of sex on ectasia (A), thrombus (B), no-reflow (C), and in-hospital mortality
(D) in acute coronary syndrome cases occurring before or after an earthquake.
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Figure 2 A-D. Box plot representation of the effect of gender on peak troponin levels in acute coronary syndrome cases occurring
before (A) and after (B) the earthquake, and the effect of gender on the length of stay in the intensive care unit for acute coronary
syndrome cases occurring before (C) and after (D) the earthquake.

Discussion

This retrospective analysis, conducted at a single center, sought
to discern potential disparities in the occurrence, attributes, and
outcomes of acute coronary syndrome (ACS) among patients
residing within an earthquake-stricken zone, both before and
within one month after the seismic event.

The findings of our investigation unveiled several significant
revelations. Primarily, patients presenting with post-earthquake
ACS displayed an advanced age, exhibiting a statistically
significant variance in comparison to the pre-earthquake ACS
cohort. This observation implies that the earthquake might exert
a more pronounced influence on older individuals, potentially
serving as a catalyst for ACS onset. Given that age has long
been acknowledged as a cardiovascular disease risk factor, the
augmented stress and trauma engendered by earthquakes could
potentially increase the susceptibility of older persons to ACS.8°

Moreover, within the post-earthquake ACS group, a higher
prevalence of males was apparent. This observation aligns with
earlier research, which underscores that males are prone to an
increased risk of ACS development. The earthquake's impact
could potentially exacerbate this risk for males, possibly due to
heightened physical exertion during rescue and recovery efforts,
increased levels of occupational stress, or differences in stress-
responsive behaviors across genders. '

Nevertheless, it isimperative to critically examine the assumption
that older individuals and males might be more predisposed to
the adverse aftermath of the earthquake, potentially leading to
plaque rupture. While this hypothesis is valid, its applicability
could depend on any shifts occurring in the population
demographics subsequent to the earthquake event. Variables
such as population displacement or domestic migration might
have induced alterations in the composition of the populace.
The departure of younger, working-age individuals, or women
from the earthquake-affected region could have influenced the
demographic makeup of the observed patient cohort. As a result,
the observed prevalence of elderly individuals and males within
this cohort might stem from evolving population dynamics
rather than being solely attributed to inherent age or gender-
associated susceptibilities. This highlights the importance of
a nuanced interpretation of our findings, acknowledging the
intricate interplay between earthquake-induced demographic
changes and their implications for patient demographics.

Despite similarities in the distribution of ACS subtypes between
the pre- and post-earthquake groups, a discernible trend toward
an elevated incidence of shock at presentation during the post-
earthquake period was evident, albeit not achieving statistical
significance. This emerging pattern suggests a possible linkage
between the psychological and physiological strain caused by
earthquakes and an increased likelihood of shock among ACS
patients. However, it is crucial to recognize that alternative
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factors might also contribute. Delays in admissions due to the
consequences of the earthquake and potential obstacles in
accessing timely medical care could potentially contribute to
this observed trend. Thus, a comprehensive exploration of the
elevated shock incidence necessitates a broader assessment
beyond seismic stressors, encompassing a wider spectrum
of contextual variables that influence patient care-seeking
behaviors and access to healthcare services.

Regarding medication utilization, the study revealed a diminished
frequency of anticoagulation administration before procedures
within the post-earthquake timeframe. This reduction could
potentially be attributed to logistical challenges and disturbances
in healthcare infrastructure arising from the earthquake,
potentially leading to delays or suboptimal medication dosing.
Swift initiation of anticoagulation therapy plays a pivotal role in
averting clot formation and mitigating complications among ACS
patients. Consequently, concerted efforts must be undertaken to
ensure consistent access to suitable medications and healthcare
services during and in the aftermath of earthquakes, aiming to
optimize patient outcomes.

Moreover, the prevalence of non-critical coronary artery disease
was lower in the post-earthquake ACS cohort, potentially
indicating increased disease severity within this demographic.
This phenomenon might be linked to factors such as elevated
stress levels, intensified physical exertion, and disruption of
customary healthcare services during and post-earthquakes.
Individuals afflicted with more severe coronary artery disease
face an elevated risk of adverse events and may require more
robust management approaches.

Remarkably, optical coherence tomography (OCT) investigations
have provided illuminating insights into the landscape of
coronary lesions. These studies have highlighted the tendency
of thin fibrous cap fibroatheromas to be located in the proximal
left anterior descending (LAD) artery domain, while fibrous
plaques demonstrate a more even distribution across the
coronary vasculature.’>'3 A significant observation arises from
critical stenosis within the LAD artery, which co-occurs with
an expanded myocardial area at risk, consequently amplifying
the likelihood of symptomatic presentation. Additionally, the
diagnostic efficacy of electrocardiogram (ECG) alterations is
notably accentuated in cases related to LAD artery lesions.

Importantly, it is prudent to underline that infarctions stemming
from the circumflex (Cx) artery may elude timely detection
due to restricted or even absent ST segment modifications. In
the context of the seismic event, a compelling consideration
pertains to the potential synergy between the heightened
physiological and emotional stress instigated by the earthquake
and the predilection of LAD lesions for exacerbating acute
coronary syndrome (ACS) incidents. The intrinsic vulnerability of
LAD lesions could have been hastened by the formidable seismic
stressor.

However, a nuanced evaluation of intertwined factors is
warranted. Beyond the realm of physiological reactions, the
post-earthquake environment encompasses variables such as a
potential diminution in healthcare infrastructure and constrained
medical resources within seismic zones. This complex landscape
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might have created a scenario wherein patients displaying overt
symptoms and discernible clinical markers attributed to LAD
lesions were more readily diagnosed with ACS or recommended
for interventional procedures.

Regarding outcomes, in-hospital mortality was observed to be
more common in the post-earthquake ACS group, while the ICU
length of stay was longer in the pre-earthquake group. However,
complete revascularization and an increased rate of prehospital
anticoagulation were found to be effective factors in reducing
in-hospital mortality. Furthermore, no significant differences
were observed in peak troponin levels, coronary ectasia, or
coronary thrombus between the pre- and post-earthquake ACS
groups. Gender differences were also investigated, revealing
that females had a higher incidence of coronary ectasia in the
post-earthquake group. The higher mortality rate in the post-
earthquake period may be attributed to a combination of factors,
such as increased stress, limited access to healthcare services, and
delays in receiving appropriate medical interventions. The longer
ICU length of stay in the pre-earthquake group might be due
to differences in baseline patient characteristics or other factors
unrelated to the earthquake itself. These findings underscore
the need for preparedness and resources to effectively manage
ACS cases during and after earthquakes, to minimize the risk of
adverse outcomes.

Several studies have reported an increase in ACS following
earthquakes, which is supported by the findings of this study.
A study conducted in Japan after the 2011 Great East Japan
Earthquake found a significant rise in the number of patients
with acute coronary syndrome during the subsequent three
weeks, compared to previous years.’ Another study involving 189
patients with ACS admitted before and after the earthquake that
occurred on April 25, 2015, in Nepal, demonstrated a significant
increase in the prevalence of multi-vessel disease and left main
artery involvement following the earthquake. Additionally, post-
earthquake ACS patients exhibited higher rates of heart failure,
atrial fibrillation, and morbidity compared to pre-earthquake
ACS patients.™

Similarly, a study conducted after the 2007 Noto Peninsula
Earthquake also reported a higher incidence of acute coronary
syndrome during the 35 days following the event, in comparison
to the previous three-year period.'® Additionally, the majority of
acute coronary syndrome cases were diagnosed within seven
days following the Noto Hanto Oki Earthquake, whereas an
increase in arrhythmia and heart failure was observed following
the Great East Japan Earthquake. ' These findings suggest that
the incidence and manifestation of acute coronary syndromes
following an earthquake may vary depending on factors such
as the severity of the earthquake, geographical location, and
demographic characteristics of the affected population.

It is essential to consider the psychosocial impact of post-
traumatic stress disorder on cardiovascular disease during natural
disasters like earthquakes. This study's results align with previous
research, showing a connection between natural disasters,
including earthquakes, and a higherincidence of ACS. Additionally,
this study sheds light on the specific complications associated
with post-earthquake ACS and highlights the importance of
complete revascularization and recognizing gender differences.
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In conclusion, natural disasters such as earthquakes can
significantly impact the incidence and manifestation of acute
coronary syndromes. Comparing acute coronary syndromes in
earthquake zones before and afterthese events provides valuable
insights into how natural disasters can impact cardiovascular
disease. These findings can inform future research aimed at
uncovering the underlying mechanisms contributing to these
changes and developing targeted interventions for individuals
at higher risk. Consequently, healthcare providers must be
equipped with the necessary resources for rapid diagnosis and
management of these conditions in areas affected by disasters.
Future studies could build upon this research by investigating
additional risk factors and comorbidities that may contribute
to increased complications in the post-earthquake ACS
population.

Despite the valuable insights provided by this study, several
limitations need acknowledgment. Firstly, the study's
retrospective and observational design inherently carries the risk
of bias and confounding factors. Although efforts were made to
control for confounders through statistical analysis, the possibility
of residual confounding cannot be completely ruled out.
Secondly, the study was conducted at a single center, potentially
limiting the generalizability of the findings to other settings or
populations. The effects of earthquakes on ACS patients may
vary depending on geographical location, infrastructure, and
available healthcare resources in different regions. Therefore,
caution should be exercised when extrapolating these results to
other contexts.

Thirdly, the study's sample size was relatively small, particularly
considering the low event rate for some outcomes. This limited
sample size may have affected the statistical power of the study,
potentially leading to an inability to detect significant differences
in certain variables or outcomes. Future studies with larger sample
sizes would yield more robust conclusions. Fourthly, the study
primarily focused on short-term outcomes during the hospital
stay and did not include long-term follow-up data. Important
long-term outcomes, such as recurrent cardiovascular events
or mortality beyond the hospital setting, were not assessed.
Examining the long-term effects of earthquakes on ACS patients
would provide a more comprehensive understanding of the
impact and prognosis of this population.

Furthermore, this study did not explore the specific mechanisms
underlying the observed associations between earthquakes
and ACS. It was primarily descriptive in nature and did not
investigate the physiological, psychological, or social factors
contributing to the increased incidence and severity of ACS
after earthquakes. It is important to highlight that due to the
retrospective nature of our research, complete demographic
data of patients were not available for analysis, including
essential information such as hypertension, diabetes mellitus,
and smoking status. These factors could potentially influence
the occurrence and management of ACS. Given this limitation
in data availability, our ability to thoroughly explore the role of
these demographic factors within the scope of our study was
constrained. As a result, the potential impact of these variables
on the observed clinical and angiographic outcomes could not
be adequately assessed.
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Conclusion

This study conducted a comparative analysis of ACS patients'
conditions before and after an earthquake. The patients from
the post-earthquake period were predominantly older and male,
and there was an increase in shock cases. Increased pre-hospital
anticoagulation rates and complete revascularization were linked
to reduced in-hospital mortality. Peak troponin levels, coronary
ectasia, thrombus presence, and no-reflow phenomena were
similar between the groups. Longer ICU stays were observed
pre-earthquake, whereas in-hospital mortality rates were higher
post-earthquake. These findings emphasize the importance of
considering earthquake-related factors in ACS management and
underscore the potential benefits of certain interventions.
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