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Abstract 

The aim of study was to identify the significance of SAPS 2 score admission values on 

outcome in severe influenza. 
Materials and methods: The investigation was prospective, group comparison, con-

ducted at the University Clinic for Infectious Diseases, Skopje in a three-year period. The study 

included adult patients with severe influenza divided in two groups, survived and deceased. 

Demographic, clinical and biochemical data were noted on admission. The variables of the 

univariate analysis that showed a significant difference in terms of the outcome were used for 

creating multivariate logistic and regression analysis of the outcome as dependent factors. 

The independent predictors for lethal outcome in severe cases of influenza were identified by 

using logistic regression. 
 Results: The study included 87 patients with clinical and laboratory confirmed 

severe influenza divided in two groups: survived (n=75) and deceased (n=12). The overall 

mortality was 13.79%. Multivariate analysis conducted on admission identified SAPS II score 

(p=0.048) as independent predictor of the outcome in severe influenza. The increase of the 

SAPS II score in one point increased the chance of death in patients with influenza by 1.2% 

(OR=1.12 95% CI 1.01-2.976). 
Conclusion: In our study the SAPS II score has been identified as an independent variab-

le, which has predicted the outcome in patients with severe influenza on hospital admission.  The 

early identification of the outcome predictors in patients with severe influenza will ensure 

implementation of adequate medical procedures, and also, it will contribute to decreasing the 

mortality of this disease. 
Keywords: severe influenza, SAPS II score  

 

Introduction  
Clinical manifestations of influenza range from relatively mild and self-limiting res-

piratory infections to severe clinical manifestations with significant morbidity and mortality 

[1]. During seasonal epidemics from 3 to 5 million severe cases and about 250,000-500,000 

lethal cases are registered worldwide [2]. Until now there has not been a laboratory test which 

has served as a potential marker for identification of patients with a high risk of developing 

severe clinical forms of influenza and lethal outcome [3, 4]. It is known that patients with 
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different comorbid conditions such as diabetes mellitus, chronic cardiovascular and pulmonary 

diseases, immunosuppressive conditions, adult patients and other conditions are at higher risk 

of developing severe clinical course of the disease and lethal outcome [5]. Although the influenza 

virus is primarily a respiratory pathogen, the severe clinical forms of the disease are manifes-

ted as systemic infections with multisystem organ affection, and even 10-30% of the diseased 

need intensive treatment [6, 7]. Pneumonia, delayed antiviral treatment, severe hypoxemia and mul-

tisystem organ failure are most commonly referred as leading risk factors for lethal outcome [8].  

The largest number of studies has evaluated isolated risk factors leading to lethal outcome 

and only a few of them have been focused on the complete palette of predictors for development 

of a severe form of the disease and lethal outcome [9-16]. From the clinical practice point of 

view, the awareness/recognition of the risk factors and predictors for lethal outcome of influenza 

is of particular importance in bringing timely and exact decision for hospitalization, treatment 

or undertaking special measures for intensive monitoring of these patients. 

 

Materials and methods 
The study was prospective, clinical, and was conducted at the University Clinic for 

Infectious Diseases and Febrile Conditions during a period of three years. It was designed in 

accordance with the ethics principles of the Declaration of Helsinki for patients and their 

rights, and was approved by the Ethics Committee of the Faculty of Medicine at Ss. Cyril and 

Methodius University in Skopje. The study analyzed 87 adult patients (≥16 years of age) with 

clinically and laboratory confirmed severe influenza, divided into two groups based on the 

outcomes: 75 patients who survived and 12 patients who had lethal outcome. Criteria for in-

clusion in the study: all patients with clinical and laboratory confirmed severe form of in-

fluenza and age ≥16 years.  Patients were excluded if they died in the first 24 hours of their 

inclusion in the study and those who did not receive approval for inclusion. Patients with 

severe influenza were defined as patients with a clinically and laboratory confirmed influenza 

who met the criteria for severe influenza: signs of respiratory weakness (dyspnea, tachypnea, 

hypoxia, cyanosis) such as arterial PaO2 <70 mmHg (<9.0 KPa) and/or the need for 

mechanical ventilation and/or signs of ARDS (PaO22/FiO2 ≤200), the need for intensive care, 

exacerbation of an existing chronic illness. On admission of patients, the following parame-

ters were noted: demographic characteristics, comorbidities, clinical signs of the disease and 

laboratory-biochemical characteristics. In order to objectify the severity of the disease and to 

predict mortality in patients with severe influenza, the simplified acute physiological index 

(Simplified Acute Physiology Score II-SAPS II) was calculated in the first 24 hours. The 

SAPS II index was calculated from points obtained by age, body temperature, pulse, diuresis, 

serum urea concentration, leukocyte count, serum potassium concentration, sodium, bicarbonate, 

bilirubin concentration, Glasgow coma scale, presence of AIDS, hematological malignancy, 

and metastatic cancer [17]. If the patient has a SAPS II index of 0.43, the predicted risk of 

death is 43%. The used variables and points of the SAPS II score are shown in Table 1.  

 

Results 

Out of the 87 patients with severe influenza, 12 patients died and the mortality rate in 

our study group was 13.79%. Our results showed that women died insignificantly more often 

than men (16.13% vs 12.5% (p=0.64). The age had significant influence on the disease outcome 

(p=0.019). The mean age of the deceased patients was 65.58±17.5 years, opposite to the mean 

age of survived patients which was 53.04±16.8 years. The results of our study have demonstrated 

that patients with comorbid conditions died more often than those without these diseases 
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(15.38% vs 9.09%) (p=0.72), but only cardiovascular diseases had a significant impact on the 

outcome of severe influenza (p=0.011). 

The mean body temperature was slightly different between the group of surviving and 

deceased patients on admission The average body temperature of 38.04±1.3°C  was measured 

in the group of the deceased, and 38.24±0.9°C in the group of survivors. The mean value of 

the admission pulse was statistically significantly higher in the group of deceased patients 

(104.58±25.2 vs 92.81±13.8), (p=0.018). Mean arterial pressure had an insignificantly different 

mean value between the group of survivors and the group of deceased subjects. Death patients 

had a significantly higher admission respiration rate than survivors (p 0.029). The SAPS 2 

score measured on admission showed a significantly higher value in the group of deceased 

patients (53.4±24 vs 33.7±28.9), (p=
 
0.00038). 

 
Table 1. Average values of body temperature, pulse, MAP, respiration and SAPS II score on 

admission in terms of outcome 

Variable 
Total 

n=87 

Severe influenza 

Survived 

n=75 

Deceased 

n=12 
b
p value 

TT, °C  (mean±SD)    

on admission 38.21±0.9 38.24±0.9 38.04±1.3 0.5 

Pulse/min. (mean±SD)    

on admission 94.44±16.2 92.81±13.8 104.58±25.2 0.018* 

MAP (mmHg)   (mean±SD)    

on admission 124.99±22.6 124.09±21.8 130.6±27.1 0.36 

respiration/min (mean±SD)    

on admission 25.46±5.5 24.95±5.2 28.67±6.4 0.029* 

SAPS II score (mean±SD) median (IQR)   

on admission 36.4±29.1 

med 26(17-42) 

33.7±28.9 

med 23(16-37) 

53.4±24. 

med46.5(40-53) 
d
0.00038** 

b
p(Student’s t test)  *p<0.05   **p<0.01 MAP-medium arterial pressure 

 
Table 2.  Univariate logistic regression analysis for prediction of 

lethal outcome in patients with influenza 

Variable 
Crude ОR 

95%  CI  for OR 
p value 

Clinical variables  

temperature >37.8° 0.364 (0.105-1.259) 0.11 

pulse >80 1.313 (0.149-11.555) 0.806 

MAP <120 0.8 (0.076-8.474) 0.853 

MAP >120 1.077 (0.112-10.369) 0.949 

respiration >20 1.25 (0.247-6.318) 0.787 

SAPS II score 1.15 (1.07-3.18) 0.039* 

 
Variables that were significantly associated with death in the univariate logistic regre-

ssion analysis were included in the multivariate logistic regression analysis to determine inde-

pendent lethal outcome predictors of influenza. 

The results of this analysis confirmed the SAPS II index (p=0.048) as an independent 

predictor of lethal outcome. Increasing the SAPS II index by one score increases the chance 

of death in patients with influenza by 1.2% (OR=1.12 95% CI 1.01-2.976). 
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Table 3. Multivariate logistic regression analysis for 

prediction of lethal outcome in patients with influenza 

Variable 
Adjusted ОR 

95%  CI  for OR 
p value 

SAPS II score 1.12 (1.01-2.976) 0.048* 

 

Discussion 

The mortality rate of the hospitalized patients with severe influenza infection amounted to 

13.79% in our study. The percentage of lethality varies among published studies and it ranges 

from 10% to extreme 59%, which certainly depends on the various conditions and criteria 

according to which patients are analyzed as well as on the criteria for admission to intensive 

care units [18-20]. Thus, a study performed in China showed that from 60 patients with 

severe form of influenza 44% were treated at an intensive care unit and the lethality was 14.7% 

[21]. There was no significant difference regarding the mortality between male and female 

patients in our study, although in most of the studies the male sex was identified as a risk 

factor associated with lethal outcome [22, 23]. Our results have demonstrated that from the 

total number of 12 lethal outcomes, 5 or (16.1%) were women and 7 (12.5%) were men. Our 

study is similar to that conducted in Canada where from the total number of 29 lethal outcomes, 

27.6% were men, whereas 72.4% were women [22]. The age had significant influence on the 

disease outcome in our study. The mean age of patients that died was 65.58 years (p=0.019). 

The mortality was the highest in patients at the age over 65 (27.2%). These results coincide 

with almost all studies in the world that identify the old age as an important risk factor for 

mortality in patients with influenza [23, 24]. All 87 patients with severe influenza in our 

study had a higher body temperature than 37.8ºC. The mean body temperature between the 

group of survived and deceased patients showed no statistically significant correlation 

(38.7±0.7 vs 38.4+0.8) (p=ns). The absence of fever in the other patients is due to receiving 

antipyretic therapy at the initial clinical presentation which does not rule out the presence of 

influenza [25, 26]. The other clinical symptoms that were analyzed on admission were 

medium arterial pressure, pulse, and respiration. The mean value of the admission pulse was 

statistically significantly higher in the group of deceased patients (104.58±25.2 vs 

92.81±13.8), (p=0.018). The mean arterial pressure had an insignificantly different mean 

value between the group of survivors and the group of deceased subjects. Our deceased 

patients had a significantly higher admission respiration rate than survivors (p=0.029). The 

main goal of our study was the SAPS score and its importance in predicting outcome in patients 

with severe influenza. The SAPS 2 score measured on admission showed a significantly higher 

value in the group of deceased patients 53.4±24 vs 33.7±28.9 (p=
 
0.00038). The SAPS II 

score in this comparative analysis stood out as an independent predictor of mortality in patients 

with severe influenza (p=0.00058). This score together with other predictive scores is highly 

sensitive for lethal outcome prediction which is why it has been examined and referred to as a 

significant predictor of lethal outcome in world studies [27-29].  
 

Conclusion 

In our study the SAPS II score have been identified as an independent variable, which 

have predicted the outcome in patients with severe influenza on the very admission. The early 

identification of the outcome predictors in patients with severe influenza will ensure imple-

mentation of adequate medical procedures, and also, it will contribute to decreasing the mor-

tality of this disease. 
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