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Prior aspirin and/or nonsteroidal anti-inflammatory 
drug use in sepsis patients is associated with 
reduced intensive care unit morbidity and mortality: 
retrospective study

Ayca Sultan Sahin, Abdurrahim Derbent, Ziya Salihoglu

A b s t r a c t

Introduction: Sepsis is a life-threatening condition that is characterized by 
multi-organ dysfunction and a high mortality rate, and prevention may be 
cheaper and easier than treatment. The sequential organ failure assessment 
(SOFA) score is associated with mortality risk, and the Quick SOFA (qSOFA) 
is a shortened version. In this study, we examined whether there was any 
difference between the qSOFA and SOFA scores, procalcitonin and CRP lev-
els, and mortality among patients with sepsis who either used or did not use 
aspirin and/or nonsteroidal anti-inflammatory drug (NSAID). 
Material and methods: This study was designed as a retrospective analysis 
of 64 septic patients, 38 males and 26 females. SOFA, qSOFA and APACHE II 
scores, as well as gender, age, length of hospital stay, procalcitonin and CRP 
levels, blood culture results, mortality rates and the use of aspirin and/or 
NSAID were recorded from the files.
Results: The median age of aspirin and/or NSAID users was 63 years and 
of non-users was 55. There were significant differences in the SOFA scores 
and mortality rates between aspirin and/or NSAID users and non-NSAID/as-
pirin users (p < 0.05). There were no significant differences in the length of 
hospital stay or blood culture results (p > 0.05). There were also significant 
differences in CRP and procalcitonin values (p < 0.05).
Conclusions: In this study, patients that used aspirin and/or NSAID had low-
er SOFA, qSOFA and APACHE II scores and lower mortality rates. There have 
been recent studies on the prevention of sepsis in patients having already 
used these drugs before hospital admission, but there have been no publi-
cations in which sepsis is supported by SOFA and qSOFA scores with aspirin 
and/or NSAID users. 

Key words: quick sequential organ failure assessment, sequential organ 
failure assessment, nonsteroidal anti-inflammatory drug, aspirin, mortality.

Introduction

Sepsis is a  severe condition characterized by multi-organ dysfunc-
tion and a  high mortality rate [1]. The Third International Consensus 
Definitions for Sepsis and Septic Shock (Sepsis-3) defines sepsis as 
a  life-threatening organ dysfunction caused by a  dysregulated host 
response to infection [2]. It presents with a non-regulated immune re-
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sponse to infection, with the most severe cases 
advancing to a critical and resistant state of septic 
shock. Biomarkers used in sepsis detection often 
have a  low specificity and/or sensitivity. These 
biomarkers include the three most common for 
sepsis detection in clinical practice: procalcitonin 
(PCT), C-reactive protein (CRP) and lactate [3]. Be-
sides these markers, there are some scoring sys-
tems used for understanding the severity of sepsis 
in intensive care units (ICUs). One of these scores 
is the sequential organ failure assessment (SOFA) 
score (Table I). Organ dysfunction has been de-
fined as an increase in the SOFA score of ≥ 2, and 
this increase was associated with a 10% mortality 
risk [4]. Because taking the SOFA score requires 
laboratory values that may not be readily available 
in all situations, the Quick SOFA (qSOFA) was de-
veloped to provide a shortened version that can 
more easily be performed in a variety of settings 
[4]. The qSOFA score is recommended as a proxy 
for organ dysfunction measurements and may 
act as a risk predictor for patients with known or 
suspected infection, as well as a quick result for 
clinicians considering the diagnosis of sepsis [5].

In sepsis, there is inflammation and endotheli-
al dysfunction [6]. While the role of the inflamma-
tory cascade in the pathophysiology of sepsis is 
well defined, clinical trials studying the use of anti- 
inflammatory agents in the treatment of sepsis 
have not been clear [7]. Aspirin is a non-selective 

inhibitor of the enzyme cyclooxygenase (COX) 
and has previously been used in high doses for 
the treatment of rheumatic fever. Low-dose as-
pirin also continues to be used as a preventative 
in cardiovascular medicine. There are a  lot of 
mechanisms in which aspirin can manipulate the 
processes involved in sepsis, such as through the 
inhibition of COX, the inhibition of nuclear factor 
kB [8], the production of nitric oxide (NO) [9] and 
lipoxin production [9, 10]. For these reasons, some 
authors have suggested that aspirin or NSAIDs 
could prevent patients from acquiring sepsis [6, 7].

The aim of this retrospective study was to com-
pare any differences between the SOFA, qSOFA 
and APACHE II scores, procalcitonin and CRP lev-
els, and mortality among patients with sepsis who 
used or did not use NSAIDs and/or aspirin prior to 
hospital admission. 

Material and methods

We performed a retrospective study on all the 
patients in the Anaesthesiology and Reanimation 
ICU between 1st June 2016 and 31st July 2017. 
A total of 64 septic patients were included in this 
study. Thirty-two used nonsteroid anti-inflam-
matory drugs (NSAIDs) or aspirin (group: NSAID/
aspirin users) (use of NSAIDs or aspirin at least 
1 year), and 32 did not use NSAIDs or aspirin 
(group: NSAID/aspirin not users) prior to admis-
sion. The patients in the NSAID/aspirin user group 
used 600 mg ibuprofen and/or 100 mg aspirin for 
at least 1 year. The exclusion criteria for the study 
included patients who were less than 18 years old 
or who had missing files. 

In this study, NSAID/aspirin user and non-user 
groups were compared with SOFA (Table I), qSOFA 
(Table II) and APACHE II (Table III) scores, gender, 
age, length of ICU stay, procalcitonin and CRP lev-
els, blood culture results and mortality rates. The 
data were recorded from the patients’ files.

Table I. The Sequential Organ Failure Assessment (SOFA) score [2]

Parameter SOFA score

1 2 3 4

PaO2/FIO2 [mm Hg] < 400 < 300 < 220 < 100

SaO2/FIO2 221–301 142–220 67–141 < 67

Platelets [× 103/mm3] < 150 < 100 < 50 < 20

Bilirubin [mg/dl] 1.2–1.9 2.0–5.9 6.0–11.9 > 12.0

Hypotension MAP < 70 Dopamine ≤ 5 or 
dobutamine (any)

Dopamine > 5 or 
norepinephrine ≤ 0.1

Dopamine > 15 or 
norepinephrine > 0.1

Glasgow Coma Score 13–14 10–12 6–9 < 6

Creatinine [mg/dl] or 
urine output [ml/day]

1.2–1.9 2.0–3.4 3.5–4.9 or < 500 > 5.0 or < 200

MAP – mean arterial pressure, CNS – central nervous system, SaO
2
 – peripheral arterial oxygen saturation.

Table II. qSOFA (Quick SOFA) criteria [2]

qSOFA (Quick SOFA)*

Respiratory rate ≥ 22/min

Altered mentation

Systolic blood pressure ≥ 100 mm Hg

*The score ranges from 0 to 3 points. The presence of 2 or more 
qSOFA points near the onset of infection was associated with 
a greater risk of death or prolonged intensive care unit stay.
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Ethical approval for this study (No: 2016.27.31) 
was provided by the Ethical Committee Kanuni 
Sultan Suleyman Education and Training Hospital, 
Istanbul, Turkey, on 20 June 2016. 

Statistical analysis

The SPSS statistical package, version 17.0 (SPSS 
Inc, Chicago, IL, USA) was used to analyse the sta-
tistics. The data were checked for a normal distri-
bution using this package. Non-parametric tests 
(Mann-Whitney U-test and c2 test) were used for 
data that were not normally distributed. P-value  
< 0.05 was considered statistically significant.

Results

A total of 68 patient documents were initially 
collected. Four of the patients’ documents were 
not filled out completely and were thus excluded. 
Finally, 64 patients, including 38 males and 26 fe-
males, were enrolled in this study. Thirty-two used 
NSAIDs or aspirin, and 32 did not use NSAIDs or 
aspirin prior to admission. The data from these 
patients are shown in Figure 1. The median age of 

Table III. APACHE II score

Parameter Physiological changes

+4 +3 +2 +1 0 +1 +2 +3 +4

Temperature
[rectal °C]

≥ 41 39–40.9 38.5–38.9 36–38.4 34–35.9 32–33.9 30–31.9 ≤ 29.9

Mean arterial 
pressure (MAP) 
[mm Hg]

≥ 160 130–159 110–129 70–109 50–69 40–54 ≤ 49

Heart rate [/min] ≥ 180 140–179 110–139 70–109 55–69 40–54 ≤ 39

Respiratory rate 
[/min]

≥ 50 35–49 25–34 12–24 10–11 6–9 ≤ 5

Oxygenation

If FiO2 ≥ 0.5: 
Alveolar arterial 
gradient DO2

≥ 500 350–499 200–349  < 200

If FiO2 < 0.5: PaO2 > 70 61–70 55–60  < 55

Arterial PH ≥ 7.7 7.6–7.69 7.5–7.59 7.33–7.49 7.25–7.32 7.15–7.24  < 7.15

Venous HCO3 
[mEq/l]

≥ 52 41–51.9 32–40.9 22–31.9 18–21.9 15–17.9 < 15

Sodium [mEq/l] ≥ 180 160–179 155–159 150–154 130–149 120–129 111–119 < 110

Potassium [mEq/l] ≥ 7 6–6.9 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 < 2.5

Creatinine [mg/dl] ≥ 3.5 2–3.4 1.5–1.9 0.6–1.4  < 0.6

Haematocrit (%) ≥ 60 50–50.9 46–49.9 30–45.9 20–29.9 < 20

Leukocyte  
[/mm3 × 1000]

≥ 40 20–39.9 15–19.9 3–14.9 1.2–9 < 1

Glasgow Coma 
Score
point: 15-real GCS

 

Figure 1. Flow diagram of the study
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the NSAID/aspirin users was 63 years (range: 22–
87) and that of non-users was 55 (range: 18–89). 

The comparisons of the SOFA, qSOFA and 
APACHE II scores between the NSAID/aspirin us-
ers and non-NSAID/aspirin users are shown in Ta-
ble IV. There were significant differences between 
SOFA scores of the NSAID/aspirin users and the 
non-NSAID/aspirin users (p < 0.05). 

The difference between the median SOFA 
scores for the NSAID/aspirin users was 4.0, and 
for the non-users, it was 7.5, which was statisti-
cally significant (p = 0.005) (Table IV). There were 
also significant differences between the mortality 
rates (p < 0.05) (Table V). There were no signifi-
cant differences between the qSOFA and APACHE 
II scores of the patients (Table IV), between the 
lengths of hospital stay (p > 0.05) (Table V). There 
were also significant differences between CRP and 
procalcitonin values (p < 0.05) (Table V). The dif-
ference in the blood culture results for the NSAID/
aspirin users was 7 (21.9%) and for non-users was 
11 (34.4%), which was not statistically significant 
(p > 0.05). 

Among the patients in the NSAID/aspirin 
user group, 17 (53%) patients had hypertension,  
13 (40%) patients had coronary artery disease,  
10 (31%) patients had diabetes mellitus, 10 (31%) 

patients had cerebrovascular disease and 3 (9%) 
patients had peripheral arterial disease. In the 
NSAID/aspirin non-user group, 10 (31%) patients 
had hypertension, 8 (25%) patients had coronary 
artery disease, 6 (18%) patients had diabetes mel-
litus, 8 (25%) patients had cerebrovascular dis-
ease and 2 (6%) patients had peripheral arterial 
disease (Table VI). 

Discussion

Sepsis is a condition with a high mortality rate 
in critically ill patients, and it presents many diffi-
culties for both patients and the health care team 
in terms of equipment and staffing resources, 
treatment options and multiple organ failure. It 
may be cheaper and easier to prevent sepsis than 
to attempt to treat the disease after it occurs. 

The SOFA score is a basic and efficient meth-
od for describing the level of organ dysfunction 
or failure in critically ill patients [11]. Periodic, 
recurrent scoring enables the patient condition 
and disease development to be monitored and 
better understood. During the first few days of 
ICU admission, SOFA is a good indicator of prog-
nosis. Both the mean and highest SOFA scores are 
particularly useful predictors of patient outcome. 

Table IV. Relationship between SOFA, qSOFA, APACHE II scores in patients with and without prior aspirin and/or 
NSAID use

Variable Aspirin and/or NSAID users  
(n = 32)

Aspirin and/or NSAID non-users  
(n = 32)

P-value

SOFA 4.0 (1–9) 7.5 (0–14) 0.05

qSOFA 1.0 (0–3) 1.5 (0–3) 0.56

APACHE II 23.0 (6–41) 25.5 (7–80) 0.18

Table V. Relationship between mortality, hospital length of stay and CRP and procalcitonin values in patients with 
and without prior aspirin and/or NSAID use

Parameter Aspirin and/or NSAID users  
(n = 32)

Aspirin and/or NSAID non-users 
(n = 32) 

P-value

Mortality 22 (68.8%) 14 (43.8%) 0.044

Hospital length of stay 8 (1–59) 9 (1–38) 0.640

CRP 246.8 (9.5–397.6) 224.7 (24.2–3016) 0.697

Procalcitonin 17.1 (2.8–238.4) 14.7 (1.8–553.6) 0.577

Table VI. Percentages of accompanying diseases

Disease Aspirin and/or NSAID users (n = 32) Aspirin and/or NSAID non-users (n = 32) 

Hypertension 17 (53%) 10 (31%)

Coronary artery disease 13 (40%) 8 (25%)

Diabetes mellitus 10 (31%) 6 (18%)

Cerebrovascular disease 10 (31%) 8 (25%)

Peripheral arterial disease 3 (9%) 2 (6%)
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Irrespective of the initial score, an increase in the 
SOFA score during the first 48 h in the ICU also 
predicts a higher mortality rate. 

There is a close relationship between the inflam-
matory cascade and the haemostatic system. Hae-
mostasis plays a very important role in the natural 
immune system, successfully enveloping patho-
gens through the formation of fibrin, platelet and 
leucocyte clots [12]. While this occurrence may be 
evolutionarily advantageous, severe sepsis is char-
acterised by the microvascular thrombosis that is 
caused by this haemostasis process, which can in-
duce multi-organ dysfunction [13]. Like in our study, 
Toner et al. [14] suggested that aspirin can regulate 
various pathogenic mechanisms involved in the im-
provement of multiple organ failure in sepsis. This 
is probably because platelets play an important role 
in leucocyte recruitment, vascular permeability and 
the resultant oedema formation [14]. Platelet deple-
tion resulted in a significant reduction in pulmonary 
oedemas in a  transfusion-related model of acute 
lung injury without influencing neutrophil migration 
[15]. Platelet depletion not only inhibited platelet 
activation and aggregation, but also resulted in im-
proved oxygenation, reduced pulmonary hyperten-
sion and fewer interstitial pulmonary oedemas [16].

Sepsis has multiple factors involved in its 
pathogenesis. Though the concept of aspirin use 
in sepsis appears exciting and new, an imbalance 
between pro- and anti-inflammatory molecules 
suggests that the use of aspirin to enhance the 
production of anti-inflammatory protectins and 
maresins might be more precautionary [17]. In 
one study, a  combination of aspirin and arachi-
donic acid (AA) and eicosapentaenoic acid (EPA) 
was shown to be superior in the management of 
sepsis and acute respiratory distress syndrome 
(ARDS) compared to the use of aspirin alone [17]. 
Additionally, Richter et al. [18]. found that the risk 
was significantly reduced when patients were ex-
posed to antirheumatic drugs at the time of sepsis 
and that treatment with any class of antirheumat-
ic drugs had significant protective effects regard-
ing mortality. In addition, O’Neal et al. [6]. suggest-
ed that the lowest rates of both severe sepsis and 
acute lung injury or ARDS were in patients who 
were taking both statins and aspirin prior to hos-
pitalization and that mortality was also signifi-
cantly lower in patients on both aspirin and sta-
tin therapy. Contrary to our study, they said that 
aspirin use alone did not have a significant asso-
ciation with development of severe sepsis. They 
did, however, suggest that aspirin might provide 
additional benefits and that further investigations 
should evaluate the possible additive effect of as-
pirin and statins on the prevention of sepsis.

The SOFA scores, CRP and procalcitonin values 
are the most popular and practicable scores and 
blood levels in ICU patients. We can use them to 

determine whether the patients are in sepsis. Pro-
calcitonin is a peptide precursor of the hormone 
calcitonin. The level of PCT rises in response to 
a proinflammatory stimulus. It can, therefore, be 
used to monitor the course of systemic inflamma-
tion and guide the physician in therapeutic deci-
sion-making. Few studies have addressed serum 
procalcitonin levels in relation to hospital mortali-
ty [19]. Meng et al. reported that serum PCT levels 
> 10 ng/ml at the time of admission were associ-
ated with all-cause short-term mortality in the ICU 
[20]. In this study, both CRP and procalcitonin val-
ues were higher in aspirin and NSAID non-users.

Patients with different types of systemic diseas-
es also have an increased risk of hospitalization 
[21]. In addition, mortality rate is an important 
indicator of successful intensive care follow-up. 
Although prehospital aspirin or NSAID use was 
associated with a decreased rate of diagnosis of 
sepsis [22], we detected differences in mortali-
ty between prehospital aspirin or NSAID users 
and nonusers, because in this study we defined 
such important predictors of mortality as scores 
like APACHE II or SOFA scores. In these scores we 
detected a  lot of predictive levels and values of 
patients’ condition such as temperature, mean 
arterial pressure, heart rate, oxygenation, plate-
lets, bilirubin, etc. and appropriateness or timing 
of initial antibiotic therapy, respiratory rate, or un-
derlying chronic medical conditions. In our study, 
mortality rate was higher in aspirin and/or NSAID 
non-users. The high mortality rate in the group 
without aspirin or NSAID is an expected result be-
cause the SOFA score is high in this group.

In conclusion, our study showed that patients 
using aspirin and/or NSAID drugs had lower SOFA 
scores and CRP and procalcitonin values. In ad-
dition, these patients had lower mortality rates. 
Although there are publications on how aspirin 
and NSAIDs help prevent sepsis, there are no pub-
lications in which the conclusions are supported 
by SOFA and qSOFA scores in these NSAID/aspi-
rin users, which lends novelty to our study. Our 
results were intriguing enough that more studies 
should be done on this subject to help reduce sep-
sis in hospitals. Limitations of our study are that it 
was a retrospectively study and a small number of 
patients were included. The effect of prehospital 
use of NSAID/aspirin needs to be evaluated with 
prospective randomized intervention studies. 

Conflict of interest

The authors declare no conflict of interest.

R e f e r e n c e s
1. Selin Tusgul S, Carron PN, Yersin B, Calandra T, Dam F. 

Low sensitivity of qSOFA, SIRS criteria and sepsis defini-
tion to identify infected patients at risk of complication 



Ayca Sultan Sahin, Abdurrahim Derbent, Ziya Salihoglu

e152 Arch Med Sci Civil Dis 2018

in the prehospital setting and at the emergency depart-
ment triage. Scand J Trauma Resusc Emerg Med 2017; 
25: 108.

2. Singer M, Deutschman CS, Seymour CW, et al. The Third 
International Consensus Definitions for Sepsis and Sep-
tic Shock (Sepsis-3). JAMA 2016; 315: 801-10.

3. Lafreniere D, Lehmann C. Parameters of the endocanna-
binoid system as novel biomarkers in sepsis and septic 
shock. Metabolites 2017; 7: E55.

4. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment 
of clinical criteria for sepsis: for the third international 
consensus definitions for sepsis and septic shock (sep-
sis-3). JAMA 2016; 315: 762-74.

5. McLymont N, Glover GW. Scoring systems for the char-
acterization of sepsis and associated outcomes. Ann 
Transl Med 2016; 4: 527.

6. O’Neal HR, Koyama T, Koehler E, et al. Prehospital statin 
and aspirin use and the prevalence of severe sepsis and 
ALI/ARDS. Crit Care Med 2011; 39: 1343-50. 

7. Bernard GR, Wheeler AP, Russell JA, et al. The effects of 
ibuprofen on the physiology and survival of patients 
with sepsis. N Engl J Med 1997; 27: 912-8.

8. Weber C, Erl W, Pietsch A, et al. Aspirin inhibits nuclear 
factor B mobilization and monocyte adhesion in stim-
ulated human endothelial cells. Circulation 1995; 91: 
1914-7.

9. Taubert D, Berkels R, Grosser N, Schröder H, Gründe-
mann D, Schömig E. Aspirin induces nitric oxide release 
from vascular endothelium: a  novel. Br J Pharmacol 
2004; 143: 159-65. 

10. El Kebir D, József L, Pan W, et al. 15-epi-lipoxin A4 in-
hibits myeloperoxidase signaling and enhances and en-
hances resolution of acute lung injury. Am J Respir Crit 
Care Med 2009; 180: 311-9. 

11. Vincent JL, de Mendonça A, Cantraine F, et al. Use of the 
SOFA score to assess the incidence of organ dysfunc-
tion/failure in intensive care units: results of a  multi-
center, prospective study. Working group on “sepsis-re-
lated problems” of the European Society of Intensive 
Care Medicine. Crit Care Med 1998; 26: 1793-800. 

12. Fiusa MM, Carvalho-Filho MA, Annichino-Bizzacchi JM, 
De Paula EV. Causes and consequences of coagulation 
activation in sepsis: an evolutionary medicine perspec-
tive. BMC Med 2015; 13: 105.

13. Gando S. Microvascular thrombosis and multiple organ 
dysfunction syndrome. Crit Care Med 2010; 38: 35-42.

14. Toner P, McAuley DF, Shyamsundar M. Aspirin as a po-
tential treatment in sepsis or acute respiratory distress 
syndrome. Crit Care 2015; 19: 374.

15. Hidalgo A, Chang J, Jang JE, Peired A, Chiang EY, Frenet- 
te PS. Heterotypic interactions enabled by polarized 
neutrophil microdomains mediate thrombo-inflam-
matiry injury. Nat Med 2009; 15: 384-91. 

16. Goff CD, Corbin RS, Theiss SD, et al. Postinjury throm-
boxane receptor blockade ameliorates acute lung injury. 
Ann Thorac Surg 1997; 64: 826-9.

17. Das UN. Combination of aspirin with essential fatty ac-
ids is superior to aspirin alone to prevent or ameliorate 
sepsis or ARDS. Lipids Health Dis 2016; 15: 206. 

18. Richter A, Listing J, Schneider M, et al. Impact of treat-
ment with biologic DMARDs on the risk of sepsis or 
mortality after serious infection in patients with rheu-
matoid arthritis. Ann Rheum Dis 2016; 75: 1667-73.

19. Rey C, García-Hernández I, Concha A, et al. Pro-adre-
nomedullin, pro-endothelin-1, procalcitonin, C-reactive 
protein and mortality risk in critically ill children: a pro-
spective study. Crit Care 2013; 17: R240. 

20. Meng FS, Su L, Tang YQ, et al. Serum procalcitonin at 
the time of admission to the ICU as a predictor of short-
term mortality. Clin Biochem 2009; 42: 1025-31. 

21. Staszewski J, Piusińska-Macoch R, Brodacki B, Skrobows-
ka E, Macek K, Adam S. Vascular parkinsonism and vas-
cular dementia are associated with an increased risk of 
vascular events or death. Arch Med Sci Atheroscler Dis 
2017; 2: e16-23.

22. Tsai MJ, Ou SM, Shih CJ, et al. Association of prior anti-
platelet agents with mortality in sepsis patients: a na-
tionwide population-based cohort study. Intensive Care 
Med 2015; 41: 806-13. 


	_Hlk512980404
	_GoBack

