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Abstract: Sepsis is a serious complication that remains a leading cause of 
death worldwide, especially among young children and the elderly. 
Delayed diagnosis remains a major challenge, highlighting the need to 
develop accurate diagnostic modalities, including inflammatory markers 
derived from routine blood counts. This study aimed to describe the profile 
of inflammatory markers in sepsis patients at Rumah Sakit Umum Royal 
Prima Medan in 2024. This observational study employed a cross-sectional 
design, analyzing 81 medical records of sepsis patients from Royal Prima 
General Hospital in 2024, selected using simple random sampling. The 
variables measured included socio-demographic characteristics (age and 
sex), leukocyte profile (total leukocyte count, eosinophils, basophils, 
neutrophils, lymphocytes, and monocytes), and inflammatory indices (NLR, 
PLR, PNR, LMR, and NLPR). Most sepsis patients were male (50.6%) in the 
early elderly age group (33.3%), with median leukocyte counts of 17,350 
cells/µL, neutrophils at 14,660 cells/µL, and lymphocytes at 1,279 cells/µL. 
The inflammatory marker indices showed trends of NLR 13.21, PLR 290.74, 
LMR 1.30, PNR 21.50, and NLPR 0.004. These results support the potential 
of routine blood inflammatory markers as indicators for sepsis progression.  
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Introduction  
 

Recently, many diseases can be caused by various 
factors, one of which is lifestyle. Poor lifestyle may lead 
to multiple diseases, which range from non-life-
threatening to life-threatening, and these can also be 
either communicable or non-communicable. Sepsis is 
one of the complications of infection, which may become 
more serious in both infants and the elderly (Sanjaya et 
al., 2022; Huang et al., 2019). Many studies have reported 
that both sepsis and septic shock have become the 
leading cause of death worldwide. Each year, millions of 

sepsis-related deaths are reported worldwide, 
prompting the World Health Organization (WHO) to 
establish strategies aimed at reducing its global burden 
(La Via et al., 2024; Staa et al., 2024). 

The Global Burden of Disease Report in 2017 
estimated 48.9 million cases of sepsis worldwide, and 11 
million of these cases led to death. Age-specific mortality 
rates for younger than 5 years old, 5-19 years old, and 
older than 20 years old were 20-23 million cases, 4-9 
million cases, and 23-27 million cases, respectively. 
Furthermore, the leading causes of sepsis in children 
under 5 years old were diarrhea, lower respiratory tract 
infections, and newborn-related diseases (Virk et al., 
2025; Watson et al., 2024; Wilcox et al., 2022). 

Sepsis is commonly found in low-income countries, 
and it can be affected by various factors. Some countries 
in Asia reported sepsis as the major cause of morbidity. 
Sixteen countries, including Indonesia, reported that 
10.9% of sepsis cases had various rates of septic shock in 
some Intensive Care Units (ICUs). Indonesia showed an 
aligned trend of sepsis incidence rate with other Asian 
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countries, which was up to 30.29% and mortality rate 
ranging from 11.56% to 49%. It was affected by several 
factors, including limited health center accessibility, 
delayed diagnosis and treatment, and the distribution of 
infection agents (Jumarta et al., 2024; Stenberg et al., 
2023; Brianssoulis et al., 2021; Turnip, 2022). 

Based on the information above, early diagnosis 
and management of sepsis become an essential step to 
prevent further progression of sepsis. It was in line with 
Vie et al. (2024), who reported that delayed diagnosis of 
sepsis contributed to an increase in comorbidity rates, 
especially in low-income countries. Therefore, the 
development of new diagnostic modalities with high 
accuracy is crucial to prevent delayed sepsis diagnosis 
(La Via et al., 2024; Mwiseneza et al., 2024; Ali et al., 2025; 

Alharbi, 2021; Alshammary et al., 2025; Moore et al., 
2019). 

Several studies have been conducted to develop 
new parameters for diagnosing sepsis as soon as 
possible. These parameters included Neutrophil-To-
Lymphocyte Ratio (NLR), Platelet-To-Lymphocyte Ratio 
(PLR), Lymphocyte-To-Monocyte Ratio (LMR), Platelet-
To-Neutrophil Ratio (PNR), and Neutrophil-

Lymphocyte-Platelet Ratio (NLPR). Zhang et al. (2024) 
reported that increased NLR and NPR in sepsis patients 
were significantly correlated with increased 28-day 
mortality rates. Another study by Wen et al. (2024) 
reported similar findings, demonstrating that NLR and 
neutrophil percentage can serve as early biomarkers for 
predicting mortality in hospitalized sepsis patients, with 
threshold values of NLR ≥ 10.769 and neutrophil 
percentage ≥ 87.70%. In addition, Qiu et al. (2024) also 
found that NLR and PLR were statistically associated 
with increased mortality, especially in sepsis patients 
with lymphopenia (La Via et al., 2024; Qiu et al., 2024; 
Wen et al., 2024; Weng et al., 2023).  

Some studies have been performed to develop new 
diagnostic parameters to predict the progression of 
sepsis, especially inflammatory markers from routine 
blood parameters. However, most of these previous 
studies were limited to predicting the mortality of sepsis 
patients. Therefore, this study aimed to investigate the 
inflammatory marker profile in sepsis patients at Royal 
Prima General Hospital, Medan. 

 

Method  
 

This observational study used a cross-sectional 
model to describe the inflammatory profile in sepsis 
patients at Royal Prima General Hospital, Medan. All 
procedures in this study have been approved by the 
Komite Etik Penelitian Kesehatan (KEPK) of Universitas 
Prima Indonesia, with letter number 
008/KEPK/UNPRI/V/2025.  

This study selected 81 sepsis patients from 2024 at 
Royal Prima General Hospital using the simple random 
Sampling technique. Both inclusion and exclusion 
criteria were used to outline this sample. Inclusion 
criteria were sepsis patients aged 18 years or older who 
underwent an initial complete blood count with a length 
of stay of more than 24 hours. Meanwhile, exclusion 
criteria were all patients who did not fulfill the inclusion 
criteria. 

This study also measured socio-demography and 
some inflammatory markers as research variables. Socio-
demography included age and sex. Meanwhile, 
inflammatory markers included leucocyte count, 
differential count of leucocytes, NLR, PLR, LMR, PNR, 
and NLPR. 

All these data were analyzed using descriptive 
statistics to describe all research variables. Socio-
demographic characteristics, including age and sex, 
were described in terms of frequency and percentage. 
Meanwhile, the inflammatory markers were expressed 
as the median with the minimal to Maximal value for 
non-normal distribution data and as the Mean with 
Standard deviation for normal distribution data. All 

these data were described in a table, a graphic (Bar and 
Histogram), and narration.  

 

Result and Discussion 
 
Initially, the distribution of socio-demographic 

characteristics from sepsis patients in 2024 at Royal 
Prima General Hospital is described in Table 1. 

 
Table 1. Socio-Demographic Characteristics of Sepsis 
Patients at Royal Prima General Hospital in 2024 
Socio-Demographic Characteristics Frequency Percentage 

Age 

Early Adulthood (26-35 years old) 5 6.2 
Late Adulthood (36-45 years old) 6 7.4 
Early Elderly (46-55 years old) 27 33.3 
Late Elderly (56-65 years old) 19 23.5 
Senior (≥ 65 years old) 24 29.6 
Sex 
Male 41 50.6 
Female 40 49.4 

 
Table 1 showed that the majority of sepsis patients 

at Royal Prima Hospital were in the early elderly age 
group (46-55 years), and the lowest number was in the 

early adult group (26-35 years), which comprised five 
patients (6.2%). In addition, Table 1 also showed that the 
percentage of male sepsis patients (50.6%) was slightly 
higher than that of female patients (49.4%). The 
distribution of socio-demographics in sepsis patients is 
also shown in Figure 1.
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Figure 1. Socio-demographic characteristics of sepsis patients at Royal Prima General Hospital in 2024 

 
Figure 1 showed that the majority of male sepsis 

patients were aged 46-55 years old (Early elderly), and 
the female sepsis patients were aged more than 65 years 
old (senior). It was in line with other studies performed 
by Purnamasari et al. (2020), who reported that most 
sepsis patients at Dr. H. Abdul. Moeloek Regional 
Hospital, Lampung, tended to affect the male patient 
population, with 100 patients (52.1%). However, 
Purnamasari et al. (2025) also reported results that 
contradicted the age characteristics in this current study, 
which found that the majority of sepsis patients at Dr. H. 
Abdul were under 18 years old. Moeloek Regional 
Hospital, Lampung, had the highest number of patients 
from the 18-59 years age group, with 111 patients 
(56.9%). However, another study by Hennessy et al. 
(2020) reported a similar result, indicating that 
increasing age is associated with an increase in the 
number of sepsis cases, with the highest number of cases 
found in those aged 85 years or older, specifically 506 
cases (Hennessy et al., 2020; Purnamasari et al., 2025; 
Bladon et al., 2024; Chousterman et al., 2017). 

Variation in these results may be due to differences 
in the studied sample. However, all these studies 
showed that men were a more vulnerable group to 
experience sepsis; this may be due to various factors, one 
of which is smoking. The majority of sepsis patients at 
Dr. H. Abdul Moeloek Regional Hospital, Lampung, 
were caused by lung infections or pneumonia. However, 
further research is still needed to validate this 
hypothesis. In addition, a study by Hennessy et al. (2020) 
also reported that the number of sepsis cases increases 
with age. It could be due to immune factors or body 
resistance, where older age groups have a more 

vulnerable body defense system that degenerates with 
increasing age. This previous finding aligns with the 
current study on age characteristics in sepsis patients at 
Royal Prima Medan General Hospital, which showed 
that elderly patients were the most affected. After that, 
the analysis of the distribution of leucocyte count and its 
types is described in Table 2. 
 
Table 2. Leucocyte Characteristics of Sepsis Patients at 
Royal Prima General Hospital in 2024 
Leucocyte Characteristics Median Min Max 

No. Leucocytes (cell/ µL) 17.350 3.770 516.790 
No. Eosinophile (cell/ µL) 30.00 0 5.685 
No. Basophile (cell/ µL) 43.00 0 29.457 
No. Neutrophile (cell/ µL) 14.660 2.066 434.620 
No. Lymphocyte (cell/ µL) 1.279 283 16.537 
No. Monocyte (cell/ µL) 905 192 13.953 

 
Table 2 showed that the number of leucocytes in 

sepsis patients in this study tended to be high, ranging 
from 3,770 to 516,790 cells/µL, with a mean of 17,350 
cells/µL. It indicates that most sepsis patients suffer 
from leucocytosis. According to its type, neutrophils 
were the most common type of leucocyte found in sepsis 
patients, with a median of 14,660 cells/µL, indicating a 
dominance of neutrophils in sepsis patients. On the 
other hand, the sepsis patient showed a tendency 
towards a normal number of lymphocytes and 
monocytes, which was within the normal range. 
Although some cases of sepsis had higher lymphocyte 
or monocyte counts above normal values. Lastly, 
eosinophils and basophils revealed a tendency for very 
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low numbers, which were 30 and 43 cells/µL, 
respectively.  

This study showed that sepsis patients have a 
leukocytosis condition with a predominance of 
neutrophils. However, it differed from previous studies. 
He et al. (2023) reported that sepsis in Gansu Province 
Hospital tended to have a leucocyte number of 9.620 × 
10^9/µL, which was within the normal range. The 
difference in results was due to some factors that were 
not measured in this study, including socio-
demographic factors that were affected by socio-
economic factors (He et al., 2023; Bray & Kennedy, 2020). 
Even though this study demonstrated a more reliable 
leucocyte number, based on Sepsis Criteria in 2016, the 
sepsis initially showed an increasing leucocyte number 

as a response to initial pathogen invasion. The Leucocyte 
count alone does not confirm an infection. Additional 
newer diagnostic tools, such as a differential leukocyte 
count, procalcitonin, or bacterial culture and sensitivity 
testing, may also be required (Chiu & Legrand, 2021; 
Fleischmann-Struzek et al., 2020; Martin et al., 2003). 

This study also showed that the dominance of 
neutrophils, which is known as the “Soldier of the body” 

for the innate immune system. Neutrophils can survive 
between 7-10 days in peripheral circulation and identify 
pathogens by various receptors on their cell surface, one 
of which is Toll-like receptors (TLRs) (Baratawidjaja & 
Rengganis, 2014; Prakoeswa, 2020). The dominance of 
neutrophils in this study was opposite to the study by 
He et al., who reported a tendency of lower neutrophil 
number (7.560 cells/µL) than the current study. 
However, another study by Jang et al. at Wonju 
Severance Christian Hospital reported a higher value, 
which was 13,500 cells/µL, in line with the current study 
(He et al., 2023; Jang et al., 2022). This variation can be 
caused by several factors, including shifts in infection 
patterns. Neutrophils are the initial defence body system 
and play a role in the innate immune response during 
infection. A low neutrophil count may indicate exposure 
to a weakened pathogen or infectious agent. Another 
possible explanation for a low neutrophil count is that 
the acquired immune system is overtaking the innate 
immune system. Furthermore, based on parameters in 
the peripheral blood count, various types of 
inflammatory marker indices were formulated, and the 
results are described in Table 3.  

 
Table 3. Inflammatroy Marker Indices Characteristics of 
Sepsis Patients at Royal Prima General Hospital in 2024 
Inflammatroy Marker Indices Median Min Max 

NLR 13.21 1.10 95.30 
PLR 290.74 9.33 1.959.44 
LMR 1.30 0.27 14.37 
PNR 21.50 0.40 168.90 
NLPR 0.004 0.00 0.15 

Table 3 showed that the median NLR (Neutrophil-
to-Lymphocyte Ratio) was 13.21, with a range of 1.10 to 
95.30. Meanwhile, the PLR (Platelet-to-Lymphocyte 
Ratio) showed a median value of 290.74, with a range of 
9.33 to 1,959.44. Another inflammatory marker, the LMR 
(Lymphocyte-to-Monocyte Ratio), had a median value 
of 1.30. The PNR (Platelet-to-Neutrophil Ratio) had a 
median value of 21.50, with a wide range of 0.40 to 
168.90. Finally, the NLPR (Neutrophil-to-Lymphocyte-
Platelet Ratio) showed high variation in values, with a 
minimum value of 0, a maximum of 0.15, and a median 
of 0.004. 

The increase in NLR value in the current study is in 
line with a previous study by Jang et al. (2022), which 
showed the NLR value of sepsis patients in Wonju 

Severance Christian to be 19.3. This NLR value not only 
acts as a prognostic predictor but also acts as a mortality 
predictor for some diseases, including diabetes, cancer, 
or other abdominal operation procedures (Jang et al., 
2022; Dewitte et al., 2018). 

The PLR value in the current study also showed a 
similar trend to the findings of Rizal et al. (2020), who 
reported a cut-off value of 272.22 with a sensitivity of 

84% and a specificity of 80.49%. In comparison, the 
median PLR in the current study was higher (290.74), 
indicating an association with increased 28-day 
mortality rates. The higher mortality rate may be related 
to platelets (thrombocytes), which can secrete serotonin 
that attracts other leukocytes, including neutrophils, 
monocytes, and lymphocytes. Thus, this mechanism 
may contribute to the elevated PLR value (Rizal et al., 
2021; Wang et al., 2022; Abebe, 2024). 

LMR value has been widely studied in relation to 
apoptosis, necrosis, or sepsis pathogenesis. LMR has 
been reported to be high in various conditions, such as 
fever, which can cause bacterial infections (tending to 
lower values), peritonitis, and pancreatitis (Djordjevic et 
al., 2018; Naess et al., 2017; Rizal et al., 2021). However, 
other studies also reported that LMR positively 
correlated with the survival rate of sepsis patients. It 
may be due to downregulation of the expression of some 
lymphocyte surface cell receptors, such as T-bet, 
GATA3, and ROR-γt, which contribute to the regulation 
of T Helper cells (Hu et al., 2024). 

Unlike other inflammatory markers, the PNR has 
been less extensively studied in patients with sepsis. 
However, based on the role of platelets, which secrete 
serotonin and attract neutrophils, the PNR value may be 
affected. A study by Yeter et al. (2022), conducted at a 
tertiary hospital in Ankara, Turkey, reported that a 
lower PNR value (<0.05), accompanied by higher 
vitamin D levels, was associated with increased survival 
rates in ICU patients with shock sepsis (Yeter & Topeli, 
2022; Emam et al., 2011; Dimitrov et al., 2025). 
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NLPR and NLR have been widely studied as 
prognostic indicators in sepsis patients Shi et al. (2022) 
reported that the cut-off value for NLPR varied based on 
hospitalization duration and tended to decrease over 
time. The current study measured only the initial NLPR 
value, and it was lower than the 1st to 3rd day cut-off 
value, suggesting a better prognosis in sepsis patients. 
However, since the NLPR in the current study was 
measured only at the initial diagnosis of sepsis, 
deterioration during hospitalization cannot be ruled out. 
Therefore, further studies with a more comprehensive 
design are still required (Shi et al., 2022).  
 

Conclusion  

 
Overall, it can be concluded that most sepsis 

patients were male and belonged to the early elderly age 
group. These patients had a median leukocyte count of 
17,350 cells/µL, a median neutrophil count of 14,660 
cells/µL, and a median lymphocyte count of 1,279 
cells/µL. The inflammatory marker indices showed 
elevated levels, with NLR of 13.21, PLR of 290.74, LMR 
of 1.30, PNR of 21.50, and NLPR of 0.004. These findings 
suggest that haematological parameters and 
inflammatory indices may serve as potential early 
biomarkers in sepsis identification.  
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