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sUluuKaIsNsAnen

WedounautamssauBaiiaszi (Retrospective
Descriptive-Analytic study) Tugtheiumuwin
712 $1uam 73 518 TuTdeyadnlusunsu A-MED
uay HosxP sgninefuil 1 maneu 2567 & 30
fUENBU 2568 ATIZVTOLAMIEATATINTTNU
e uazannosladasn

NaNISANEN
aanFuUSNINUIEY
dray uavsviumaludenndtensmsanag
Miisvezam 3 Wou uar 6 ey uavnaTYAU
fﬂmaazamﬁaﬂaﬂaﬂwaﬁﬁaﬁﬁmmﬂaﬁa (p <
0.001) Yadeidmnuduiusiunismunuszdu
ihmaludenvesgithenguil nmsinsigins
annegladafnnuan Ao A198U BMI = 25 kg/
m2 (@OR = 3.14,95% Cl: 1.29 - 7.62, p = 0.011),
HbA1lc L%llli;fu >12 (@aOR = 2.68, 95% Cl: 1.19 -
6.01, p = 0.017) LA¥TEULIAINITINIUREAT1 7
7 (@OR = 2.10, 95% Cl: 1.05 - 4.20, p = 0.036)
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wag syeelan Admit Wesndn 7 Tu

ARy
Home Ward, {uwinnugiiadl 2, n15miuay
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Home Ward Care Outcomes and Determinants in Poorly Controlled
Type 2 Diabetes Patients from Primary Care Cluster

Buddhasothorn Hospital

Krittin Wareeudomsup
Buddhasothorn Hospital

Abstract

Background:

Buddhasothorn
implemented the Home Ward model for patients

Currently, Hospital
with hyperglycemia to reduce hospital overcrowding
and improve the quality of life for both patients
and caregivers. However, evidence regarding
the outcomes of this service remains limited.
Therefore, this study aimed to investigate the
outcomes of the Home Ward service among
patients with uncontrolled diabetes at primary
care units.

Objective: To evaluate the outcomes of the
Home Ward service on glycemic levels and to
identify factors associated with glycemic control
among patients with uncontrolled type 2 diabetes
at the primary care units of Buddhasothorn
Hospital.

Methods

This retrospective descriptive-analytic
study evaluated 73 patients with type 2 diabetes.
Data were retrieved from the A-MED and HosXP
systems between October 1, 2024, and September
30, 2025. Data analysis was performed using
descriptive statistics, paired t-test, and logistic
regression.

Results

Following the intervention, patients
demonstrated reductions in both hemoglobin
Alc (HbAlc) and fasting blood sugar (FBS) levels
at 3 and 6 months. The reduction in HbAlc
was statistically significant (p < 0.001). Multiple
logistic regression analysis revealed that factors
significantly associated with uncontrolled blood
glucose levels included obesity with a BMI >
25 kg/m? (aOR = 3.14,95% Cl: 1.29 - 7.62,p =
0.011), a baseline HbAlc >12 (aOR = 2.68, 95%
Cl: 1.19 - 6.01, p = 0.017), and a duration of
care under the Home Ward program of less
than 7 days (aOR = 2.68, 95% Cl: 1.19 - 6.01,

p =0.017)

Conclusion

The Home Ward care model was significantly
associated with a reduction in glycemic levels.
Furthermore, a body mass index BMI > 25 kg/
m?2, a baseline HbAlc >12, and a duration of
admission less than 7 days were key factors
significantly associated with glycemic control
in this patient population.

Keywords
Home Ward, Type 2 Diabetes, Glycemic
Control, Telemedicine, HbAlc
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Yu deyassiuihmausniu ludnmesszduihana
avan(HbALC) SiAnadeegfl 1231  1.15 (fsegu
12.1) sedutmandaanowns(FBS) deade 284.6
+ 81.2 fauandlumsnail




As

Vol 42 No.4 October-December Buddhasothorn Hospital Journal

-

M1599 1: Yeyadnuyaen1aUsErIng (N=73)

Snunzitugiu 1w (579) Souay (%) Mean + SD Median (Min - Max)
1. e
- i 52 712 - .
-9y 21 28.8 - -
2. 0 @) - - 57.8 + 12.4 59 (25 - 83)
- toanin 45 Y 11 15.07 - -
-45-601 30 41.10 - -
- 1nn 60 Fiuly 32 43.83 - -
3. dwtlnanie (BMI - kg/m?) - - 2742 + 5.8 26.7(18.1 - 44.2)
- Und/dniunaei (< 23.0) 16 219 - -
-t (23.0 - 24.9) 9 12.3 - -
- amzdu (> 25.0) 48 65.8 - -
4. szeznanisuen Home Ward (fu) - - 8.1+32 7(3-21)
5. szauthenausniu (Baseline)
- HbAlc (%) - - 12.31 + 1.15 12.1(10.1 - 15.2)
- FBS (mg/dL) - - 284.6 + 81.2 273 (150 - 520)

A5 UAYULUAIIBISEAULRA

maiSeuiisurntimaazan (HbALC) sewinanandu Autas 3 uay 6 Weundaiuuims nudAuade
sefutnnaazauusn$ueg 12,31 + 1.15 sefurinnaazaniisvosia 3 iouseil 9.42 + 1.84 wavsedy
thmaavaufiszeria 6 Wou egil 881 + 1.62 muddu maFeudisussduinaludon (FBS ) wu
Tesgfuinaludenuiniuegi 284.58 + 81.24 Arsedutnaludeniisvoziig 3 iousgd 185.27
+ 64.31 uazAnssAUnaludoniissozinan 6 Wousgf 174.15 + 58.12 suddy Fauandlunnsnsd 2

M131991 2: ALeRe wardIu U uULINTIINYRITEAULING

o

23 Ianendiin

Baseline (Mean + SD)

3 oy (Mean + SD)

6 ey (Mean + SD)

HbAlc (%)

1231 + 1.15

9.42 + 1.84

8.81 + 1.62

FBS (mg/dL)

284.58 + 81.24

185.27 + 64.31

174.15 + 58.12

NMLUSBUITIBUAINLANAINTDITZAULINEAIENR Paired t-test WuI1 SzAUMadzaNLInFUAU 3 1oy
fszauinnadzavanadady 2.89 ogNNtYEAYNINERA (p < 0.001) LazIZAULNMAAZELLINTU AU 6
WoU WUNTEAUUIMAdzaNanataaY 3.5 o8 NHtuEIAYNNEds (p < 0.001) AIR1T19N 3
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AN5199 3: NS UTIBUAINULANAIIYRITEAULNRNARIEENR Paired t-test

nawseuiiiey (HALC) Mean Diff. SD t p-value
usnsu AU 3 ieu 2.89 1.42 17.38 < 0.001*
usnsu fu 6 Lhou 3.50 1.56 19.14 < 0.001*

a

mmmwmﬂa”&” 1BNTNARNBNITAIUANTERU
thena
Anneidedeiidvinadensaunuseiy
draaludeslils (Poor Glycemic Control) fng
adfnsimswinisannesladainnyam (Multiple
Logistic Regression) I¥nasedl sufiunanie BMI
> 25 kg/m? flonaftazmuauseiuiinalald
Hu 3.14 wih vesnguiifidvianameunfegneiile
dFeun19a8@ (aOR = 3.14, 95% Cl: 1.29 - 7.62,
p = 0.011) Y9duaueny = 60 U Tuudliduadiy
Aeafinty 1.68 1 (aOR = 1.68) ustanmsnadey

= a ¢ ) v aa ]
#1319 4: ﬂ’]i’JLﬂi'w‘w‘W“l/jG]'JLL‘lJi{]GUfUEJVIiJNaG]EJﬂ’]i
mUﬂmzﬁUﬂ’]ma (Multiple Logistic Regression)

wuanlddtdedeneada (p = 0.175) syifuana
avaui3us A HoAlc geunnndi 12 Slemaenuay
sefurhnalailéiu 2.68 wh dewisutunguiien
Budiushny 12 egafitudfynieda (aOR =
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Predictors of In-Hospital Mortality in Patients with ST-Segment
Elevation Myocardial Infarction at Nan Hospital

Nualnit Tantisirivit
Nan hospital

Background

ST-segment elevation myocardial infarction
(STEMI) remains a major cause of mortality,
particularly in rural and resource-limited settings.
This study aimed to identify predictors of in-
hospital mortality among patients with STEMI
admitted to Nan Hospital.

Methods

A retrospective cohort study was conducted
among 312 consecutive STEMI patients admitted
between October 1, 2020 and September 30,
2023. Baseline characteristics, clinical presentation,
and treatment strategies were collected.
Independent predictors of in-hospital mortality
were identified using multivariable logistic
regression analysis.

Results

The in-hospital mortality rate was 20.8%.
Multivariable analysis demonstrated that increasing
age (adjusted OR 1.04, 95% CI 1.00-1.07; p=0.031),
delayed presentation to the emergency department
>6 hours after symptom onset (adjusted OR
2.78,95% Cl 1.29-5.97; p=0.009), and cardiogenic

shock (adjusted OR 4.28, 95% Cl 1.05-17.49;
p=0.043) were independent predictors of in-
hospital mortality. Serum creatinine, systolic
blood pressure, cardiac arrest at presentation,
Killip class ll-IV, and primary percutaneous
coronary intervention were not independently
associated with mortality after adjustment.

Conclusions

Older age, delayed hospital presentation,
and cardiogenic shock independently predicted
in-hospital mortality among STEMI patients.
Strategies aimed at reducing pre-hospital delay
and improving the early recognition and
management of cardiogenic shock may improve
clinical outcomes.

Keywords

ST-segment elevation myocardial infarction;
in-hospital mortality; predictors; cardiogenic
shock; delayed presentation
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Introduction

Acute ST-elevation myocardial infarction
(STEMI) is a critical medical emergency and a
leading cause of morbidity and mortality
worldwide and also in Nan province. Prompt
recognition and treatment are crucial for improving
outcomes; however, the in-hospital mortality
rate remains substantial, even in settings with
advanced medical care.(1, 2) In Thailand,
cardiovascular diseases, including STEMI, represent
a significant public health challenge, contributing
heavily to both mortality and healthcare burden.
(3, 4) The need for data-driven insights into
patient outcomes, particularly in specific regional
settings such as Nan province, is critical for
tailoring interventions and improving care.

Nan province, located in the northern
region of Thailand, presents unique healthcare
challenges due to its geographical and
socioeconomic characteristics. With a predominantly
rural population and limited access to advanced
medical facilities, patients with acute STEMI
often face delays in diagnosis and treatment.
Furthermore, variations in healthcare infrastructure,
patient demographics, and disease presentation
can significantly influence clinical outcomes.
(5, 6) The mortality rate associated with STEMI
in Nan can be as high as 28.42%. Despite these
challenges, there is limited data on the predictors
of in-hospital mortality among STEMI patients.
Therefore, this study aims to identify the predictors
of in-hospital mortality among patients presenting
with acute STEMI at Nan Hospital.

Methods
Study design

This is a cross-sectional retrospective cohort
study conducted in Nan hospital. Ethics approval
was obtained from April 2025.

Study protocol

Patients presenting with acute STEMI
admitted at Nan hospital during a period of 1%
October 2020 to 30" September 2023, 312
patients were enrolled.

Inclusion criteria were patients aged 18
and older who met the inclusion criteria for
STEMI, according to the fourth Universal Definitions
of Myocardial Infarction,(7).

Missing data were assessed for all candidate
predictors. Variables with minimal missing data
were analyzed using complete-case analysis.
Patients with missing outcome data were
excluded.

Patients with STEMI were managed using
one of three approaches: (a) Medical reperfusion
therapy with or without early invasive CAG
according to guideline recommendation, (b)
Primary coronary intervention (PCl), or (c)
Conservative treatment.

Hypotension was defined by systolic blood
pressure less than 90 mmHg

Data collection

Baseline characteristics including age,
gender, co-morbidities, disease presentation,
clinical parameters and treatment strategies
were collected. The study outcome was in-
hospital mortality.

Statistical analysis

Continuous variables were represented
as either means with standard deviations when
they followed a normal distribution, or as
medians and interquartile ranges when the
distribution was not normal.

To compare variations among the distinct
groups, the Mann-Whitney U test or the Student
t-test was employed. Categorical variables were
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displayed as frequencies (%) and their comparison
between groups was conducted using Fisher’s
exact test.

Univariable and multivariable logistic
regression analyses were performed to identify
predictors of in-hospital all-cause mortality.
Candidate variables for multivariable analysis
were selected based on clinical relevance and
previously established predictors of STEMI
mortality, including age, renal function, systolic
blood pressure, delayed presentation, cardiogenic
shock, cardiac arrest at presentation, Killip class,
and reperfusion strategy. Variables demonstrating
clinical importance or an association with
mortality in univariable analyses were entered
into the multivariable model. Complete-case
analysis was performed for patients with available
data for all variables included in the final model.
Statistical significance was defined as a two-
sided p-value <0.05.

The statistical analysis was performed using
the SPSS software package version 23 (IBM Corp.,
Armonk, NY, USA, https://www.ibm.com/products/
spss-statistics).

Results

From 1% October 2020 to 30" September
2023, A total of 312 patients were included in
our cohort, 190 (60.9%) were males. The mean
age was 66.2 + 12.2 years. There were 63 (20.2%)
patients with diabetes mellitus, 142 (45.5%)
patients with hypertension, 101 (32.4%) patients
with dyslipidemia, 9 (2.9%) patients with ischemic
stroke, 26 (18.3%) with chronic kidney disease
and 17 (5.4%) patients with coronary artery
disease. Baseline characteristics between survivors
and non survivors are demonstrated in Table 1.

During the study period, 65 patients died,
and the in-hospital mortality rate was 20.8%.
Non-survivors were older with a mean age of
69.2 + 13.5 years, compared to survivors, with

a mean age of 65.4 + 11.7 years (p=0.010).
There was no statistically significant difference
in the proportion of male and female gender,
p=0.118. Non-survivors had higher creatinine
levels (1.5 =+ 1.3 mg/dl vs. 1.2 + 1.3 mg/d|,
p=0.001) and lower systolic and diastolic blood
pressures (116.3 + 33.3 vs. 134.5 + 29.1 mmHg,
p<0.001 and 74 + 20.1 vs. 80.4 + 18.6 mmHg,
p=0.022, respectively). Hypotension was more
frequent in non-survivors (20.3% vs. 4.1%,
p<0.001).

There were no significant differences in
rates of diabetes, hypertension, dyslipidemia,
chronic kidney disease, ischemic stroke, or
coronary artery disease. Smoking status varied
significantly (p=0.013), with a higher proportion
of current smokers among non-survivors.
Treatment strategy also differed, as a higher
percentage of non-survivors received conservative
treatment or undergone percutaneous coronary
intervention (1.2% vs 32.3%, 21.9% vs. 35.4%,
respectively) while survivors were more likely
to receive medical reperfusion therapy with
streptokinase (76.9% vs. 32.3%), p<0.001. The
patients with anterior wall STEMI had a similar
outcome with those who had non-anterior wall
STEMI (p=0.406).

The comparison of baseline characteristics
of patients across three treatment groups were
demonstrated in Table 2 as follows; 24 (7.7%)
patients with conservative treatment, 211 (67.6%)
patients with medical reperfusion therapy and
77 (24.7%) patients with primary percutaneous
intervention. There were no significant differences
in age and gender distribution across treatment
groups (p=0.057 and p=0.214, respectively).
The duration between onsets of chest pain to
emergency room visit was significant longer in
the conservative treatment group (556.9 +
1265.5 minutes) compared to the medical
reperfusion therapy group (142.2 + 154.3 minutes)
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and primary percutaneous coronary intervention
group (369.8 + 611.5 minutes, p<0.001). Similarly,
delayed presentation (onset to emergency room
>6 hours) were less frequent in the medical
reperfusion therapy group (6.7%) compared to
the others (p<0.001).

There were no significant differences were
observed in body weights, creatinine levels, or
the prevalence of diabetes, hypertension,
dyslipidemia, chronic kidney disease, and stroke.
However, hypotension was more common in
the Primary PCl group (22.1%) compared to
the others (p<0.001). There were also significant
differences in systolic and diastolic blood
pressures among groups, with the lowest systolic
pressure in the Primary PCl group (121.4 + 37.8
mmHg) and the lowest diastolic pressure in
the conservative treatment group (77.3 + 22.3
mmHg, p=0.013). Coronary artery disease was
more prevalent in the Primary PCl group (13.0%)
compared to the others (p=0.003).

Smoking status showed no significant
differences, although a higher proportion of
current smokers was noted in the medical

reperfusion therapy and primary PCl groups
(p=0.077). The anterior wall involvement
proportion was similar across all treatment
groups (p=0.245).

A multivariable logistic regression analysis
including established predictors of STEMI mortality
is presented in Table 3. Increasing age remained
independently associated with in-hospital
mortality (adjusted OR 1.04, 95% Cl 1.00-1.07,
p=0.031). Delayed presentation to the emergency
department more than 6 hours after symptom
onset was associated with a nearly three-fold
increase in mortality risk (adjusted OR 2.78,
95% Cl 1.29-5.97, p=0.009). Cardiogenic shock
was the strongest independent predictor of
mortality (adjusted OR 4.28, 95% C| 1.05-17.49,
p=0.043).

In contrast, cardiac arrest at presentation,
Killip class Il-IV, serum creatinine, systolic blood
pressure, and primary PCl were not independently
associated with mortality after adjustment.
These findings suggest that age, delayed
presentation, and cardiogenic shock are the
principal determinants of in-hospital mortality
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in this cohort.
Table 1. Baseline characteristics between survivors and non-survivors
Characteristics Total Survivors Non-survivors P-value
(n=312) (n=247) (n=65)
Age 66.2+12.2 65.4+11.7 69.2+13.5 0.010
Male 190 (60.9%) 156 (63.2%) 34 (52.3) 0.118
Onset to emergency room (min) 100+491.4 96.0+346.9 140+828.2 0.256
Onset to emergency room>6 hours 44 (14.5%) 29 (12.0%) 15 (23.8%) 0.026
Weight (kg) 56.3+13.4 56.7£13.6 55.0+£12.8 0.398
Creatinine (mg/dl) 1.3+1.3 1.2+1.3 1.5+1.3 0.001
Systolic blood pressure (mmHg) 131.0+£30.8 134.5+29.1 116.3+33.3 <0.001
Diastolic blood pressure (mmHg) 79.1+19.1 80.39+18.6 74.0+20.1 0.022
Hypotension* 22 (7.2%) 10 (4.1%) 12 (20.3%) <0.001
Diabetes mellitus 63 (20.2%) 50 (20.2%) 13 (20.0%) 1.000
Hypertension 142 (45.5%) 112 (45.3%) 30 (46.2%) 1.000
Dyslipidemia 101 (32.4%) 83 (33.6%) 18 (27.7%) 0.456
Chronic kidney disease 26 (8.3%) 20 (8.1%) 6 (9.2%) 0.801
Stroke 9 (2.9%) 8 (3.2%) 1(1.5%) 0.691
Coronary artery disease 17 (5.4%) 15 (6.1%) 2 (3.1%) 0.540
Smoking status 0.013
Never 163 (52.2%) 120 (48.6%) 43 (66.2%)
Current smoke 80 (25.6%) 72 (29.1%) 8 (12.3%)
Ex-smoke 69 (22.1%) 55 (22.3%) 14 (21.5%)
Treatment group status <0.001
No treatment 24 (7.7%) 3 (1.2%) 21 (32.3%)
Streptokinase 211 (67.6%) 190 (76.9%) 21 (32.3%)
Percutaneous coronary intervention 77 (24.7%) 54 (21.9%) 23 (35.4)
Wall status 0.406
Non-anterior wall 168 (53.8%) 136 (55.1%) 32 (49.2%)
Anterior wall 144 (46.2%) 111 (44.9%) 33 (50.8%)
*Systolic blood pressure<90 mmHg

NG J
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Table 2. Patients’ characteristics among different treatment strategies

No treatment

Streptokinase

Anterior wall

15 (62.5%)

94 (44.5%)

35 (45.5%)

Characteristics Primary Pcl P-value
(n=24) (n=211) (n=77)

Age 68.4+16.2 65.1+11.5 68.6+12.2 0.057
Gender, male 11 (45.8%) 134 (63.5%) 45 (58.4%) 0.214
Onset to emergency room (min) 556.92+1265.5 142.2+154.3 369.8+611.5 <0.001
Onset to emergency room>6 hours 6 (25.0%) 14 (6.7%) 24 (34.3%) <0.001
Weight (kg) 55.5+17.1 56.7+13.4 55.5+12.5 0.755
Creatinine (mg/dl) 1.9+1.7 1.3+1.5 1.2+0.5 0.141
Systolic blood pressure (mmHsg) 124.9+32.8 135.0+26.7 121.4+37.8 0.003
Diastolic blood pressure (mmHg) 77.3+22.3 81.2+17.0 73.9+22.5 0.013
Hypotension* 2 (11.1%) 3(1.4%) 17 (22.1%) <0.001
Medical history
Diabetes mellitus 5(20.8%) 44 (20.9%) 14 (18.2%) 0.880
Hypertension 13 (54.2%) 91 (43.1%) 38 (49.4%) 0.435
Dyslipidemia 7(29.2%) 67 (31.8%) 27 (35.1%) 0.817
Chronic kidney disease 2 (8.3%) 15 (7.1%) 9 (11.7%) 0.461
Stroke 1 (4.2%) 5(2.4%) 3 (3.9%) 0.733
Coronary artery disease 0 (0.0%) 7 (3.3%) 10 (13.0%) 0.003
Smoking status 0.077

Never 18 (75.0%) 105 (49.8%) 40 (51.9%)

Current smoke 5 (20.8%) 59 (28.0%) 16 (20.8%)

Ex-smoke 1 (4.2%) 47 (22.3%) 21 (27.3%)
Wall status 0.245

Non-anterior wall 9 (37.5%) 117 (55.5%) 42 (54.5%)

*Systolic blood pressure<90 mmHg
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Table 3. Predictors of all-cause mortality

Multivariate analysis

Risk factor
Adjusted OR (95% CI) P-value
Age 1.04 (1.00-1.07) 0.031
Creatinine (mg/dl) 1.01 (0.76-1.34) 0.968
Delayed presentation (onset to ER > 6 hours) 2.78 (1.29-5.97) 0.009
Systolic blood pressure (mmHg) 0.99 (0.98-1.00) 0.104
Cardiogenic shock 4.28 (1.05-17.49) 0.043
Cardiac arrest at presentation 1.99 (0.50-7.97) 0.329
Primary PC| 1.05 (0.44-2.50) 0916
Killip class IlI-IV 1.84 (0.49-6.83) 0.365
Discussion

Identifying the factors associated with
in-hospital mortality in patients presenting with
acute STEMI is essential for several reasons.
First, it provides critical insights into the clinical
and systemic barriers, leading to optimal care.
Second, it helps in the development of targeted
strategies to address modifiable risk factors
and improve healthcare delivery. Lastly, such
information is invaluable for resource allocation
and policy formulation, ensuring that high-risk
patients receive timely and effective interventions.
We aim to identify key factors influencing
outcomes and provide actionable recommendations
for improving care in this region by analyzing
patient characteristics, clinical parameters, and
treatment modalities. This knowledge gap will
not only enhance patient care in Nan province
but also contribute to the STEMI management
in resource-limited settings.

This study revealed significant finding of
key predictors of mortality in patients presenting
with STEMI. Increasing age significantly raised
the risk of mortality, consistent with previous
studies demonstrating age as a primary determinant
of adverse outcomes.(8) Delayed presentation
(>6 hours) significantly increased mortality risk,

underscoring the critical importance of rapid
recognition and treatment, consistent with
previous study from Chao Phraya Abhaibhubejhr
Hospital found that elderly (age > 60 years)
and delayed first medical contact > 120 minutes
had higher mortality rates.(9) Lower systolic
blood pressure was strongly associated with
higher mortality, focusing on maintaining adequate
perfusion in acute settings is important.(1, 5,
8) In the adjusted model, cardiogenic shock
emerged as an independent predictor of mortality,
whereas systolic blood pressure was no longer
statistically significant. This finding suggests that
the association between hypotension and
mortality observed in unadjusted analyses may
largely reflect the presence of cardiogenic shock.
Cardiogenic shock is a well-established determinant
of mortality in STEMI and likely represents a
more direct measure of hemodynamic compromise
than blood pressure alone.

Although primary PCl is known to improve
outcomes in STEMI(10, 11), no independent
association with mortality was observed in our
study. This finding may be explained by confounding
by indication, as patients selected for primary
PCl often presented with greater clinical severity,
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including cardiogenic shock, cardiac arrest, or
delayed presentation. Furthermore, the benefit
of reperfusion therapy is highly dependent on
total ischemic time. In a rural province such
as Nan, prolonged symptom-to-door intervals
may attenuate the mortality benefit of primary
PCl. Consequently, the observed lack of association
between treatment strategy and outcomes
likely reflects the clinical complexity of late
presenters such as cardiogenic shock and sudden
cardiac arrest either PEA or ventricular fibrillation
with successful cardiopulmonary resuscitation
rather than the ineffectiveness of PCl itself.
These results highlight the need for future
studies to better account for treatment selection
bias and further explore strategies to improve
outcomes in patients presenting late after
symptom onset.

Conclusions

The in-hospital mortality rate for patients
with acute STEMI admitted to Nan Hospital
was relatively high. Our analysis found that
older age, delayed presentation (>6 hours),
and cardiogenic shock were independent
predictors of in-hospital mortality among STEMI
patients admitted to Nan Hospital. Strategies
aimed at reducing pre-hospital delay and
improving early recognition and management
of cardiogenic shock may help improve outcomes
in this high-risk population.

~
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Incidence of Grade 4 Neutropenia During the Nadir Period After
the First Cycle of Doxorubicin and Cyclophosphamide
Chemotherapy in Patients with Breast Cancer

NuntichaUmpawan

Pattaya Bhattamakun Hospital, Chonburi Province, Thailand

ABSTRACT
BACKGROUND

Grade 4 neutropenia is a common hemato-
logic toxicity associated with doxorubicin and cyclo-
phosphamide (AC) chemotherapy. However, the
incidence of Grade 4 neutropenia during the nadir
period after the first cycle of AC chemotherapy in
routine clinical practice in Thailand remains unclear.

OBJECTIVES

This study aimed to determine the incidence
of Grade 4 neutropenia during the nadir period after
the first cycle of AC chemotherapy and to identify
factors associated with Grade 4 neutropenia. Second-
ary objectives were to describe other hematologic
toxicities and subsequent chemotherapy manage-
ment following the first cycle.

METHODS

This retrospective observational study included
patients with breast cancer who received doxorubi-
cin (60 mg/m?) and cyclophosphamide (600 mg/m2)
chemotherapy at Pattaya Bhattamakun Hospital be-
tween May 2023 and May 2026. Complete blood
counts obtained approximately 14 days after the
first chemotherapy cycle were reviewed to assess
hematologic toxicity during the expected nadir pe-
riod. No patients received primary prophylactic
granulocyte colony-stimulating factor (G-CSF) before
the first cycle. Factors associated with Grade 4 neu-
tropenia were evaluated using univariable and mul-
tivariable logistic regression analyses.

RESULTS
A total of 138 patients were included. Grade 4
neutropenia occurred in 68 patients, corresponding

to an incidence of 49.3% (95% Cl, 40.7-57.9%). Over-
all, neutropenia of any grade occurred in 128 patients
(92.8%; 95% Cl, 87.1-96.5%). Anemia of any grade
occurred in 23 patients (16.7%), and thrombocyto-
penia occurred in 1 patient (0.7%). No documented
febrile neutropenia or neutropenia-related hospital-
ization was observed. Subsequent chemotherapy
dose reduction was required in 13 patients (9.4%),
and and G-CSF was administered after chemother-
apy in 3 patients (2.2%). In the multivariable analy-
sis, baseline ANC was significantly associated with
Grade 4 neutropenia. For every 1,000 cells/pL increase
in baseline ANC, the odds of developing Grade 4
neutropenia decreased by 24% (adjusted OR, 0.760;
95% Cl, 0.601-0.962; p = 0.022).

CONCLUSIONS

Grade 4 neutropenia occurred in approximate-
ly half of patients during the nadir period after the
first cycle of AC chemotherapy. Baseline ANC was
significantly associated with Grade 4 neutropenia;
However, its ability to predict clinically consequen-
tial outcomes or guide prophylactic G-CSF use could
not be established in this study. Further prospective
studies are warranted to validate this association
and determine its clinical utility.

KEYWORDS

breast cancer; doxorubicin; cyclophosphamide;
severe neutropenia; absolute neutrophil count;
chemotherapy induced neutropenia
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Introduction

Breast cancer is the most common malignancy
among women and remains a major public health
concern both globally and in Thailand.1,2 According
to Thailand Cancer Statistics 2022, breast cancer
accounted for 41.7% of all newly diagnosed cancers
among women.2 Treatment strategies include surgery,
radiotherapy, chemotherapy, endocrine therapy,
targeted therapy, and immunotherapy, with
treatment selection depending on tumor stage,
molecular subtype, and individual patient characteristics.
Chemotherapy, important role in the management
of breast cancer. It may be administered in the
neoadjuvant setting to reduce tumor size before
surgery, in the adjuvant setting to eradicate residual
microscopic disease and reduce the risk of recurrence,
or in patients with metastatic disease to control
tumor progression and improve survival. Among the
commonly used chemotherapy regimens, doxorubicin
plus cyclophosphamide (AC) remains a standard
treatment for both early-stage and locally advanced
breast cancer.>

Although the AC regimen is effective, it is
associated with several adverse effects, including
alopecia, nausea and vomiting, fatigue, oral mucositis,
and myelosuppression. Chemotherapy-induced
neutropenia is one of the most clinically significant
toxicities because it may increase the risk of infection,
hospitalization, chemotherapy dose reduction or
delay, and in severe cases, treatment-related mortality.
The severity of neutropenia is classified into four
grades according to the National Cancer Institute
Common Terminology Criteria for Adverse Events
(NCI-CTCAE).?

The reported incidence of severe neutropenia
following AC chemotherapy varies considerably among
studies. A Korean multicenter study reported an
incidence of grade 4 neutropenia of 44.6%,6 whereas
a retrospective study from Surin Hospital, Thailand,
reported an incidence of 18%.7 Previous clinical
trials have reported febrile neutropenia rates ranging
from 6% to 7% in patients receiving AC-based

chemotherapy.8-11 In contrast, the GEPARDUO
trial reported a febrile neutropenia incidence of only
37% in
chemotherapy.'? These variations may reflect

patients receiving neoadjuvant AC

differences in patient characteristics, supportive care,
monitoring strategies, and study design.

Chemotherapy-induced neutropenia commonly
develops approximately 10-14 days after chemotherapy
administration, corresponding to the expected nadir
period, and generally recovers before the next
chemotherapy cycle.14 At Pattaya Bhattamakun
Hospital, patients receiving the AC regimen are
routinely scheduled for follow-up approximately two
weeks after chemotherapy administration, including
clinical assessment and complete blood count (CBC)
monitoring.

Therefore, this retrospective study aimed to
determine the incidence of Grade 4 neutropenia
during the nadir period after the first cycle of AC
chemotherapy in patients with breast cancer. We
also evaluated other hematologic toxicities and
subsequent chemotherapy management and explored
factors associated with Grade 4 neutropenia.

Materials and Methods

This retrospective observational study included
patients with histologically confirmed breast cancer
(60  mg/m?2)
cyclophosphamide (600 mg/m?) chemotherapy at

who received doxorubicin and
Pattaya Bhattamakun Hospital between May 2023
and May 2026

Patients were excluded if they had incomplete
medical records, lacked histopathological confirmation
of breast cancer, did not receive the AC regimen, or
did not complete follow-up at our institution. (Figure 1)

The study protocol was approved by the Chon-
buri Provincial Public Health Office Ethics Committee
(Approval No. CBO REC 2569-022). Given of the ret-
rospective study design and the use of anonymized
patient data, the requirement for written informed
consent was waived.

The standard AC regimen consisted of doxorubicin
60 mg/m?2
Chemotherapy doses were calculated according to

andcyclophosphamide 600 mg/m?2.

body surface area (BSA) using the Mosteller formula
for all patients.Five patients received an initial 10%
dose reduction from the standard AC dose because
of advanced age (>75 years) and multiple
comorbidities. These patients were not excluded
from the study and were retained in the analysis.

~

)
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Initial dose reduction was included as a potential
covariate in the regression analysis.

None of the patients received primary
prophylactic granulocyte colony-stimulating factor
(G-CSF) before the first cycle of AC chemotherapy.
G-CSF was administered only after chemotherapy in
three patients according to clinical judgment.

Data Collection

Patientdemographics, clinical characteristics,
tumor characteristics, and pretreatment laboratory
parameters were retrieved from electronic medical
records. Baseline laboratory evaluations included
complete blood count (CBC), blood urea nitrogen
(BUN), serum creatinine, and liver function tests
obtained before the first cycle of chemotherapy.

The primary outcome was Grade 4 neutropenia
during the nadir period after the first cycle of AC
chemotherapy. Grade 4 neutropenia was defined
according to CTCAE version 4.02 as an ANC of <500
cells/pL.

At Pattaya Bhattamakun Hospital, CBC is rou-
tinely performed approximately 14 days after the
first cycle of AC chemotherapy to assess hemato-
logic toxicity during the expected nadir period. The
primary outcome assessment was restricted to the
first chemotherapy cycle and therefore did not rep-
resent the cumulative incidence of neutropenia across
subsequent cycles.

Hematologic toxicities, including neutropenia,
anemia, and thrombocytopenia, were graded ac-
cording to the Common Terminology Criteria for
Adverse Events (CTCAE), version 4.02. Severe neu-
tropenia was defined as Grade 4 neutropenia ac-
cording to CTCAE criteria. The occurrence of febrile
neutropenia (FN), G-CSF administration, and chemo-
therapy dose reduction in subsequent cycles were
also recorded.

Febrile neutropenia was identified based on
documented clinical and laboratory findings in the
medical records. Because of the retrospective single-
center design, episodes of FN that occurred outside
our institution and were not subsequently reported
or documented in the medical records could not
be completely excluded.

Sample Size Calculation

The sample size was calculated based on the
reported incidence of severe chemotherapy induced
neutropenia during the nadir period in patients re-
ceiving doxorubicin and cyclophosphamide (18.0-
44.6%).6,7 Assuming a 95% confidence level with a
marein of error of 8%, the minimum required sample
size was 96 patients. To compensate for an antici-
pated 10% rate of incomplete data, the target sam-
ple size was increased to 107 patients.

Statistical Analysis
Statistical analyses were performed using I1BM
SPSS Statistics.Continuous variables are presented
as mean = standard deviation (SD) or median
(interquartile range [IQR]), as appropriate. Categorical
variables are summarized as frequencies, percentages,
and corresponding 95% confidence intervals (Cls).

The primary outcome was the incidence of Grade
4 neutropenia during the nadir period following the
first cycle of AC chemotherapy. Secondary outcomes
included the incidences of febrile neutropeniaand
other hematologic toxicitiesas well as subsequent
chemotherapy dose reduction and G-CSF
administration.

Potential risk factors associated with Grade 4
neutropenia were initially evaluated using univariable
logistic regression analysis. Variables were selected
for multivariable analysis based on clinical relevance,
previous literature, and biological plausibility,
irrespective of statistical significance in the univariable
Multivariable

performed using a backward stepwise selection

analysis. logistic  regression was
procedure. Results are reported as odds ratios (ORs)
with corresponding 95% Cls and p-values. A
two-sided p-value <0.05 was considered statistically
significant.

For continuous predictors, particularly baseline
ANC and serum albumin, the assumption of linearity
in the logit was assessed using the Box-Tidwell
approach. No statistically significant evidence of
non-linearity was observed for baseline ANC
(p = 0.943) or serum albumin (p = 0.282). Therefore,
both variables were retained as continuous
predictors in the multivariable logistic regression

model.
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Breast cancer patients’ records
identified through database searching
between 2023-2026
n =235

Breast cancer patients
treated between
May 2023 to May 2026
n =196

Surveillance (n = 33)

Lost to f/u (n = 6)

AC CDK46 +

(n =138) letrozole

Other CMT
regimen (n = 14)

Tamoxifen
(n=11)

Figure 1. The consort diagram shows the patient inclusion and exclusion criteria. AC= Doxorubicin/Cyclophos-
phamide; CDK4/6 inhibitors = Ribociclib or Palbociclib; Other CMT = docetaxel, capecitabine, paclitaxel

Patient Characteristics

Between May 2023 and May 2026, 138 patients
with breast cancer who received doxorubicin and
cyclophosphamide (AC) chemotherapy at Pattaya
Bhattamakun Hospital were included in the study.
Baseline patient characteristics are summarized in
Table 1.

The median age was 53 years (range, 31-78
years), and 18 patients (13.0%) were aged 265 years.
The mean body weight and body surface area (BSA)
were 59.9 kg and 1.62 m?, respectively. Most patients
had an Eastern Cooperative Oncology Group (ECOG)
performance status of 1 (97.1%). Regarding tumor
subtype, 61 patients (44.9%) had basal-like breast
cancer, while 40 patients (29.0%) had human epi-

dermal growth factor receptor 2 (HER2)-enriched
disease. Forty-seven patients (34.1%) received neo-
adjuvant chemotherapy, 78 (56.5%) received adjuvant
chemotherapy, and 13 (9.4%) received palliative
chemotherapy. (Table 1.)

Results

During the first cycle of AC chemotherapy, Grade
4 neutropenia during the expected nadir period oc-
curred in 68 of 138 patients, corresponding to an
incidence of 49.3% (95% Cl, 40.7-57.9%) (Table 2).
Overall, neutropenia of any grade occurred in 128
patients (92.8%; 95% Cl, 87.1-96.5%). Grade 1-2
neutropenia was observed in 18 patients (13.0%;
95% Cl, 7.9-19.8%), while Grade 3 neutropenia oc-
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curred in 42 patients (30.4%; 95% Cl, 22.9-38.8%).

Anemia of any grade occurred in 23 patients (16.7%;
95% Cl, 10.8-23.9%). Grade 1-2 anemia occurred in
21 patients (15.2%; 95% Cl, 9.7-22.2%), and Grade
3 anemia occurred in 2 patients (1.4%; 95% Cl,
0.2-5.1%). No patients developed Grade 4 anemia.
Thrombocytopenia was uncommon, occurring in only
one patient (0.7%; 95% Cl, 0.0-4.0%), and no patients
developed Grade 3 or higher thrombocytopenia.No
documented episodes of febrile neutropenia were
identified during the study period. No documented
FN or neutropenia-related hospitalization was
observed during the study period. Five patients (3.6%;
95% Cl, 1.2-8.2%) received a 10% initial dose reduc-
tion because of advanced age (>75 years) and
multiple comorbidities. None of the patients received
primary prophylactic G-CSF during the first cycle of
AC chemotherapy.

During subsequent cycles, chemotherapy dose
reduction was required in 13 patients (9.4%; 95% Cl,
5.1-15.6%), while G-CSF was administered to 3
(2.2%; 95% Cl, 0.4-6.2%) following
chemotherapy. Most patients completed subsequent

patients

chemotherapy without additional neutropenia-
related interventions.
Univariable logistic regression analysis was

performed to evaluate potential risk factors

associated with Grade 4 neutropenia. Variables in-
cluding age, body mass index, ECOG performance
status, menopausal status, baseline absolute
neutrophil count (ANC), baseline serum albumin
level, initial chemotherapy dose reduction, and
other clinically relevant factors were evaluated.
None of the investigated variables demonstrated
a statistically significant association with Grade 4
neutropenia in the univariable analysis at the 0.05
significance level.

Variables considered clinically relevant based
on previous literature and biological plausibility were
subsequently included in the multivariable logistic
regression model to adjust for potential confound-
ing factors. In the multivariable analysis, baseline
ANC was independently associated with Grade 4
neutropenia. For every 1,000 cells/pL increase in
baseline ANC, the odds of developing severe neu-
tropenia decreased by 24% (adjusted OR, 0.760; 95%
Cl, 0.601-0.962; p = 0.022).No statistically significant
evidence of non-linearity was observed for baseline
ANC (p = 0.943) or serum albumin (p = 0.282). Age,
menopausal status, initial chemotherapy dose reduc-
tion, and baseline serum albumin level were not
significantly associated with severe neutropenia.

(Table 3.)
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Table 1. Baseline characteristics

~

Characteristics

Total (n = 138)

Characteristics

Total (n = 138)

Age -yr cT-no. (%)
Median (range) 53.23 (31-78) 1 9 (6.5)
2 75 (54.3)
Sex —-no. (%) 3 21 (15.2)
Female 137 (99.3) a 33(23.9)
Male 1(0.7)
cN-no. (%)
Body weight (kg) 59.8 (41-97) 0 52 (37.7)
1 57 (41.3)
BMI 2 20 (14.5)
< 25 kg/m2 74 (53.6) 3 9 (6.5)
> 25 kg/m2 64 (46.4)
Ki 67 (range) 28.1 (1-85)
BSA (m2) (range) 1.62 (1.3-2.1)
Histology -no. (%)
ECOG performance statusscore -no. (%) Ductal carcinoma 131 (94.9)
0-1 134 (97.1) Lobular carcinoma 7(5.1)
2 4(2.9)
Differentiated -no. (%)
Menopausal status --no. (%) Welldifferentiated 3(2.2)
Premenopausal 66 (47.8) Moderatelydifferentiated 66 (47.8)
Postmenopausal 72 (52.2) Poorlydifferentiated 69 (50)
Prior chemotherapy -no. (%) ER status -no. (%)
Yes 1(0.7) Positive 77 (55.8)
No 137 (99.3) Negative 61 (44.2)
Type of chemotherapy -no. (%) PR status -no. (%)
NeoAdjuvant 47 (34.1) Positive 71 (51.4)
Adjuvant 78 (56.5) Negative 67 (48.6)
Palliative 13 (9.4)
HER2 status -no. (%)
Positive 40 (29)
Negative 86 (62.3)
Equivocal 12 (8.7)
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Table 2. Demonstrated the incidence of other hematologic toxicities in the nadir period,

Adverse events (N = 138) no.(%) 95% ClI
Neutropenia 128 (92.7) 87.1-96.5%
Grade 1-2 18 (13) 7.9-19.8%
Grade 3 42 (30.4) 22.9-39.8%
Grade 4 68 (49.3) 40.7-57.9%
Anemia 23 (16.7) 10.8-23.9%
Grade 1-2 21 (15.2) 9.7-22.2%
Grade 3 2 (1.4) 0.2-5.1%
Grade 4 0 0.0-2.6%
Thrombocytopenia 1(0.7) 0.0-4.0%
Grade 1-2 1(0.7) 0.0-4.0%
Grade 3 0 0.0-2.6%
Grade 4 0 0.0-2.6%
Febrile neutropenia 0 0.0-2.6%
Initial dose reduction 5(3.6) 1.2-8.2%
Next cycle dose reduction 13 (9.4) 5.1-15.6%
*GCSF administration 3(2.2) 0.4-6.2%

by using the **CTCAE grading system

*GCSF =granulocyte colony-stimulating factor

**CTCAE =Common Terminology Criteria for Adverse Events grading system

Neutropenia: Grade 1 (<LLN to 1,500/pL), Grade 2 (<1,500 to 1,000/uL), Grade 3 (<1,000 to

500/uL), and Grade 4 (<500/uL)

Anemia:Grade1(<LLNt010.0¢/dL),Grade2(<10.0t08.0¢/dL),Grade3(<8.0¢/dL;ortransfusionindicated),andGraded

(Life-threatening consequences)

Thrombocytopenia: Grade 1 (<LLN to 75,000/uL), Grade 2 (<75,000 to 50,000/pL), Grade 3

(<50,000 to 25,000/uL), and Grade 4 (<25,000/uL)

~




Co

Vol 42 No.4 October-December Buddhasothorn Hospital Journal

-

o

Table 3. Risk factor for severe neutropenia in multivariate analysis (multiple logistic regression,

backward method).

Risk factor Adjusted OR (95% Cl) p- value
Age 1.047 (0.984-1.114) 0.144
Menopause 0.483 (0.161-1.454) 0.196
Initial dose reduction 0.213 (0.018-2.496) 0.218
Initial Albumin 1.935 (0.524-7.149) 0.322
Initial ANC 0.760 (0.601-0.962) 0.022

ANC= absolute neutrophil count

Discussion

In this study, the incidence of Grade 4 neutropenia
during the nadir period after the first cycle
of doxorubicin and cyclophosphamide (AC)
chemotherapy was 49.3% (95% Cl, 40.7-57.9%),
which is higher than the 18-44.6% incidence
reported in previous studies.6,7 Several factors
may explain this difference, including variations
in patient characteristics, treatment setting,
study design, supportive care, and neutrophil
monitoring schedules. In particular, our study
routinely assessed CBC approximately 14 days after
chemotherapy, corresponding to the expected
nadir period. This approach may have detected
asymptomatic or clinically stable episodes of
Grade 4 neutropenia that could have been
missed in studies relying primarily on clinically
indicated laboratory testing.

Despite the high incidence of Grade 4
neutropenia, no documented episodes of
febrile neutropenia were identified. None of
the patients received primary prophylactic G-CSF
during the first cycle, thereby minimizing the

potential influence of prophylactic G-CSF on

the observed incidence of neutropenia. Only
three patients subsequently received G-CSF, and
9.4% required chemotherapy dose reduction
in subsequent cycles.

The absence of documented febrile
neutropenia may have several possible explanations.
Routine laboratory monitoring may have facilitated
early recognition of severe neutropenia before
the development of infectious complications. In
addition, the clinical significance of neutropenia
depends not only on its severity but also on its
duration, and the duration of neutropenia could
not be determined in this study because CBC
measurements were performed at predefined
time points rather than continuously throughout
the neutropenic period. Furthermore, although
most patients underwent follow-up at our
institution and laboratory results from other
healthcare facilities were reviewed when available,
episodes of febrile neutropenia treated at another
hospital that were not subsequently reported
or documented in our medical records could
have been missed. Therefore, the absence of

documented febrile neutropenia should be

~
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interpreted with caution.

Importantly, the absence of febrile neutropenia
does not diminish the clinical relevance of
Grade 4 neutropenia. In our cohort, subsequent
chemotherapy dose reduction occurred in 9.4% of
patients, indicating that hematologic toxicity may
influence subsequent treatment management.
This finding highlights the potential impact of
Grade 4 neutropenia on chemotherapy delivery
and supports the importance of individualized
risk assessment and appropriate supportive care.
Patients treated in the early-stage setting may
differ from those with metastatic disease in
terms of treatment intent, baseline performance
status, comorbidity burden, nutritional status,
and organ function, all of which may influence
chemotherapy tolerance and the risk of neutropenia.
Nevertheless, despite the predominance of
patients with early-stage disease and generally
favorable baseline characteristics, the incidence
of Grade 4 neutropenia remained high. This
observation suggests that the myelosuppressive
effect of the AC regimen and the timing of nadir
assessment may have contributed substantially
to the observed incidence. However, differences
in patient populations and treatment settings
should be considered when comparing our
findings with previous studies.

In the multivariable logistic regression
analysis, baseline absolute neutrophil count
(ANC) was independently associated with Grade
4 neutropenia after adjustment for clinically
relevant covariates. Specifically, a higher
baseline ANC was associated with lower odds
of developing Grade 4 neutropenia. This finding

is biologically plausible because patients with a

lower baseline neutrophil reserve may be more
susceptible to chemotherapy-induced bone
marrow suppression. Baseline ANC is also readily
available in routine clinical practice and may
therefore have potential utility in individualized
risk assessment before chemotherapy.
Although baseline ANC was statistically
associated with Grade 4 neutropenia, the overall
multivariable model did not reach statistical
significance. Therefore, this finding should
be interpreted as an association rather than
evidence of a validated predictive model. The
relatively small sample size may also have
limited the ability of the multivariable analysis
to identify additional independent predictors.
Therefore, the observed association between
baseline ANC and Grade 4 neutropenia should
be interpreted cautiously and requires validation

in larger prospective studies.

Limitations

Several limitations should be acknowledged.
First, this was a retrospective study conducted
at a single institution with a relatively small
sample size. The study may therefore have
limited statistical power to identify additional
factors associated with Grade 4 neutropenia, and
the findings may not be generalizable to other
populations or treatment settings. Second, the
study population was predominantly composed
of patients with early-stage breast cancer, with
most patients receiving neoadjuvant or adjuvant
chemotherapy. This distribution may introduce
selection bias and limits the generalizability of
the findings to patients with metastatic breast

cancer or other clinical populations. Differences
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in treatment intent, baseline characteristics,
comorbidity burden, and supportive-care
practices across disease stages may also have
influenced the observed incidence of Grade 4
neutropenia. Third, the primary outcome was
assessed only during the nadir period after the
first cycle of AC chemotherapy. Therefore, the
incidence reported in this study should not
be interpreted as the cumulative incidence of
Grade 4 neutropenia over all chemotherapy
cycles. Fourth, although CBC monitoring was
routinely performed approximately 14 days
after chemotherapy, the exact timing of blood
sampling could vary among patients. Some
patients also underwent CBC testing at other
healthcare facilities. Such variation may have
resulted in underestimation or overestimation
of the incidence of Grade 4 neutropenia. In
addition, a single nadir measurement did not allow
assessment of the onset, duration, or recovery
of neutropenia. Fifth, FN events managed at
other healthcare facilities may not have been
completely captured. Consequently, the finding
of no documented FN should be interpreted
cautiously.

Finally, secondary G-CSF administration and
subsequent chemotherapy dose modifications
were determined according to clinical judgment
rather than a standardized protocol. This may
have introduced variability in supportive-care
management. Furthermore, because no patient

received primary prophylactic G-CSF, this study

could not evaluate the effectiveness or clinical
indications of primary G-CSF prophylaxis in

patients receiving AC chemotherapy.

Conclusion

The incidence of Grade 4 neutropenia during the
nadir period after the first cycle of AC chemotherapy
was 49.3% in this cohort of patients with breast
cancer. Baseline ANC was significantly associated
with Grade 4 neutropenia, with higher baseline ANC
associated with lower odds of developing Grade
4 neutropenia. However, no documented FN or
neutropenia-related hospitalization was observed,
and the present study cannot establish whether
baseline ANC predicts clinically consequential
outcomes or should be used to guide primary
prophylactic G-CSF administration. Therefore, baseline
ANC should be considered an associated clinical
parameter rather than a validated predictive tool
for clinically consequential neutropenia or FN.

The high incidence of Grade 4 neutropenia
supports careful hematologic monitoring during
the expected nadir period and individualized
clinical assessment. Larger prospective studies are
warranted to validate the association between
baseline ANC and Grade 4 neutropenia and to
determine whether baseline ANC can contribute
to clinically meaningful risk stratification and

supportive-care strategies.
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Abstract Nursing Care for Patient with Septic Shock :

Case Study

Sangrawee Amornpipat
Buddhasothorn Hospital

Background and significance

Septic shock is a critical and life-threatening con-
dition resulting from bloodstream infection. When
pathogens invade the body, they release toxins that
trigger a systemic inflammatory response, leading to
organ dysfunction and potentially progressing to
multiple organ failure. Delayed diagnosis and
treatment may result in circulatory collapse, septic
shock, and increased mortality. Early recognition of
sepsis and prompt implementation of Early
Goal-Directed Therapy (EGDT) within the first six hours
have been shown to reduce mortality, length of
hospital stay, and healthcare costs.
Objectives

1. To study the pathophysiology, clinical
manifestations, and treatment approaches of patients
with septic shock.

2. Toidentify nursing problems and care needs
of patients with septic shock.

3. To develop and implement a holistic nursing
care plan based on the nursing process.

4. To evaluate nursing outcomes and strategies
for preventing complications.
Study methods

A case study was conducted involving

a patient diagnosed with septic shock with complete
clinical data available. Data were collected from
medical records, including demographic information,
medical history, presenting symptoms, diagnostic
investigations, treatment plans, and nursing care
documentation. Relevant literature regarding septic
shock, treatment guidelines, and evidence-based
nursing practices was reviewed. Data were analyzed
using the nursing process framework to provide
comprehensive and holistic care. The findings were
summarized, discussed, and used to formulate
recommendations for improving nursing care quality.
Results of the study

The patient presented with septic shock and had
underlying diseases including diabetes mellitus,
hypertension, and pulmonary embolism requiring
long-term anticoagulant therapy.

The patient received nursing care according to
professional standards and was promptly diagnosed
and treated following the Early Goal-Directed
Therapy (EGDT) protocol within the first six hours of
admission. Comprehensive nursing interventions and
close monitoring contributed to  successful
management of the patient's condition, prevention
of complications, and stabilization of clinical status.
The total duration of care was 15 days.

Summary
Septic shock is a medical emergency associated
with high morbidity and mortality. Delayed diagnosis
and treatment can lead to progressive organ dysfunction,
multiple organ failure, and death. Effective nursing
care, including early recognition of warning signs,
timely intervention, and continuous monitoring, plays
a crucial role in improving patient outcomes and
preventing complications. Nurses are essential
members of the multidisciplinary team, particularly
in hemodynamic monitoring and ongoing assessment
of clinical changes. Continuous professional
development in sepsis and septic shock management,
including knowledge enhancement, clinical assessment
skills, and adherence to evidence-based practice
guidelines, is recommended to improve the quality
and safety of care for critically ill patients.
Keywords
Septic Shock, Nursing Care, Early Goal-Directed

Therapy, Hemodynamic Monitoring,
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