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Abstract: The aim of the study is to assess and compare the impact of antiviral drug alone and in combination with 

antibiotic for prevention of Influenza-A H1N1 induced acute kidney injury (AKI) in hospitalized patients. Hospitalized 

admitted patients with confirmed diagnosis of Influenza-A H1N1 infection were divided into two groups: group 1, which 

received antiviral (oseltamivir) drug alone and group 2, which received antiviral (oseltamivir) in combination with 

empirically prescribed antibiotic. Patients of both groups were assessed for incidences of AKI by two criteria i.e Acute 

Kidney Injury Network (AKIN) and RIFLE. A total of 329 patients (176 for group 1 and 153 for group 2) were enrolled. 

According to RIFLE criteria, 23(13%) of group 1 and 9(6%) patients of groups 2 were suffered from AKI with 

statistically significant difference (P<0.05). Also as per AKIN criteria, the incidence of AKI is statistically significantly 

difference (P<0.05) between both groups with 18(10%) patients and 6(4%) patients of group 1 and 2 respectively. 

Length of hospitalization was statistically less (P<0.05) in group 2 patients. The incidences of AKI in Influenza-A H1N1 

treated with antiviral and antibiotic combination was statistically less as compared to patients who were given antiviral 

alone for treatment of influenza infection. 
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INTRODUCTION 
 

Acute kidney injury (AKI) commonly referred to as acute 

renal failure, is characterized by abrupt reduction in renal 

excretion function of kidneys (Bellomo, Ronco et al., 

2004, Nissenson, 1998). The reduction in glomerular 

filtration rate (GFR) is used worldwide as an indicator of 

measuring kidney function. Measurement of GFR usually 

depends on the estimation of creatinine (Heemann, 

Abramowicz et al., 2011). AKI is also characterized by 

accumulation of different metabolic products such as 

nitrogen and urea. Decreases in urine output along with 

increased electrolytes are the clinical manifestations 

which are also associated/ kindred with AKI (Bellomo, 

Kellum et al., 2012).  

 

In 2004, a consensus definition of AKI was proposed by 

Acute Dialysis Quality Initiative (ADQI) prominently 

known as RIFLE criteria. The RIFLE criteria defines AKI 

based on changes in prominent parameters of serum 

creatinine and urine output, which usually classified AKI 

into Risk, Injury, Failure, Loss and End stage Renal 

disease (Hoste, Clermont et al., 2006, Mehta, Kellum et 

al., 2007). AKIN introduces the criteria of increase in 

serum creatinine level of >0.3mg/dl to classify for AKI 

stage 1. Moreover, changes in serum creatinine value was 

no more to be referred to baseline value as defined in 

RIFLE criteria, instead changes in serum creatinine are 

need to be determined within a time span of 48 hours 

(Joannidis, Metnitz et al., 2009). The patients regardless 

of creatinine level and urine output classified to having 

stage 3 AKI, if they need to be put on renal replacement 

therapy (RRT) (Ostermann, Chang et al., 2005, Ricci, 

Cruz et al., 2011). 
 

AKI was also found to be associated with severe 

hemodynamic instability in many severe infections. AKI 

has been reported to have been associated with Influenza-

A H1N1 with studies stated up to 60% of severe infected 

patients (Abdulkader, Ho et al., 2010, Bagshaw, Sood et 

al., 2013, Martin-Loeches, Papiol et al., 2011). The two 

risk factors that are mainly found to be associated with 

AKI during Influenza-A H1N1 infection were obesity and 

diabetes (Keddis, 2015). Rhabdomyolysis has also been 

reported to be one of the cause of development of AKI in 

Influenza-A H1N1 infected patients (Unverdi, Akay et al., 

2011). Development of chronic kidney disease along with 

increased mortality in influenza-A H1N1 associated AKI 

(Wald, Quinn et al., 2009). 
 

Oseltamivir, an antiviral drug from class neuraminidase 

inhibitors has been found to be very effective in 

preventing and treating influenza infection (Low, 2008). 

Moreover, oseltamivir has been found effective in 

reducing various complications associated with influenza 

infection. Aside from antiviral drug, different antibiotic 

are also prescribed empirically in severe influenza 

infected patients for prevention of secondary bacterial *Corresponding author: e-mail: dramer@usm.my 
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infections associated with influenza infection particularly 

Influenza-A H1N1 infection patients (Whitley, Hayden et 

al., 2001). The current study is focused on the impact of 

combination therapy of antiviral drug (oseltamivir) with 

antibiotics on AKI in influenza-A H1N1 infected 

hospitalized patients.   
 

MATERIALS AND METHODS 
 

Study settings 

The current study was conducted in two campuses of a 

state-owned military hospital i.e., King Abdul Aziz 

Medical City, Riyadh and King Abdul Aziz Hospital, 

Alahsa. Both of them are tertiary care hospitals with 

combined bed facility of around 1800 beds. The hospital 

used to provide healthcare facilities mainly to the military 

personnel and employees of hospital. The study is 

approved by institutional review board of King Abdullah 

International Medical Research Center (KAIMRC), King 

Abdulaziz Hospital, Alahsa, Saudi Arabia. 

 

Study design 

This retrospective study was conducted to assess the 

impact of combination therapy of antiviral drug and 

antibiotics medication on Influenza-A H1N1 infection 

associated AKI. In current study, all the hospitalized 

patients with confirm diagnosis of Influenza-A H1N1 

infection during the study period of three year (2016-

2018) were studied. The patients were divided into two 

groups based on the drug treatment. First group includes 

those patients who were treated with antiviral drug i.e 

oseltamivir alone in starting 96 hours after the confirmed 

diagnosis of Influenza A-H1N1. The second group 

includes those patients who were initiated on antiviral 

drug oseltamivir together in combination with empirically 

prescribed antibiotic for prevention of co-secondary 

bacterial pneumonia infection which is considered as one 

of the major complication associated with Influenza A-

H1N1 patients especially in patients who were 

unvaccinated for pneumococcal and influenza vaccine. 

The decision of initiating antibiotic was taken by 

infectious disease consultant based on clinical experience 

of suspecting any secondary bacterial infection based on 

clinical and radiological examination of patient.  
 

Incidence of AKI in both treatment groups is assessed by 

using two criteria i.e. RIFLE and AKIN based on the 

elevation in serum creatinine or GFR. According to 

RIFLE criteria, incidence and severity of AKI is divided 

into three classes i.e. Risk, Injury and Failure. “Class 

Risk” is defined as change in serum creatinine to 1.5 

times of baseline or decrease in GFR greater than 25%. 

Patient considered to be suffered from “Class Injury”, if 

patient’s serum creatinine becomes 2 times greater of 

baseline or GFR decreased more than 50%. Patients 

considered having “Class Failure” incidence when serum 

creatinine becomes more than 3 times than baseline or 

decrease in GFR more than 75%. Patients considered to 

be suffered with Loss of Kidney function or End-stage 

kidney disease when patient has loss of kidney function 

for more than 4 weeks or more than 3 months 

respectively. For AKI incidence, the deterioration should 

be sudden (1-7 days) and should persist for more than 24 

hours (Lopes and Jorge, 2013).   

 

AKIN definitions were used for the determination of 

incidences of AKI associated with Influenza-A H1N1 

infection according to the elevation of glomerular 

filtration rate or change in urine output (Martin-Loeches, 

Papiol et al., 2011). According to AKIN, stage I AKI is 

defined as abrupt increase in serum creatinine kinase level 

≥0.3 mg/dl OR increase in serum creatinine level of 1.5-2 

fold from baseline. A patient is considered to have stage 

II AKI when there was an increase of serum creatinine of 

> 2 to 3 fold from baseline. Incidence of Stage III AKI 

referred to increase in serum creatinine of more than 3-

fold increase from baseline OR increase in serum 

creatinine to more than 300% from baseline. A patient 

was also considered to have Stage III incidence whenever 

there was an initiation of renal replacement therapy.  

 

All the enrolled patients were further assessed for the time 

taken to recover from AKI i.e., return of serum creatinine 

to baseline value. Flow chart of methodology is 

summarized in fig. 1. 

 

Fig. 1: Methodology Flow Chart 

 

Inclusion criteria 

 Hospitalized patient at a participating site with 

confirmed Influenza infection screening reverse 

transcriptase polymerase chain reaction (RT PCR) or 

conventional PCR assay on one respiratory specimen: 

nasopharyngeal aspirate (NPA), Nasopharyngeal 

swab, nasal wash, nasal swab and throat swab.  

 Adults, including pregnant and breast feeding women. 

 Patients who have been initiated on Oseltamivir 

therapy during hospitalization days within six hours 

after influenza infection detection. 

 Severely ill influenza patients who need to be admit to 

intensive care unit within 48 hours of admission  
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Exclusion criteria 

 Patients who tested negative for influenza infection on 

polymerase chain reaction assay testing (PCR testing) 

were excluded from the study. 

 Patients with age less than 18 years. 

 Presence of self-reported or medically documented 

significant medical condition of ongoing malignancy. 

 Known allergy to treatments for influenza (including 

but not limited to oseltamivir). 

 Volunteers who have received antiviral preparations 

immunoglobulins or blood transfusions or any other 

preparation in 4 weeks prior to inoculation of the 

tested preparation. 

 Patients having incomplete demographics and 

incomplete laboratory findings. 

 

STATISTICAL ANALYSIS 
 

All the statistical analysis was done by using SPSS 

(version 17.0) and Graphpad Prism (version 5.0). 

Parameters of demographic data are presented as mean 

and Standard deviation (SD). Qualitative nominal data is 

represented as total number with percentage in 

parentheses. Chi-square test and unpaired t-test was used 

to evaluate univariate analysis. 

 

RESULTS 
 

A total of 466 hospitalized patients with confirmed 

diagnosis of Influenza-A H1N1 were studied altogether 

during the study period. All the studied patients were 

divided into two groups based on the treatment received 

for treatment of Influenza-A H1N1. Out of 446 patients, 

241 patients were given oseltamivir alone (group 1) while 

225 patients were given oseltamivir along with 

combination of empirically prescribed antibiotic (group 

2). After carefully analyzing the patients according to 

above defined inclusion/exclusion criteria, a total of 176 

and 153 who fulfilled the inclusion criteria for group 1 

and group 2 respectively.  

 

Male to female ratio of study participants was almost 

similar for both groups with an odd ratio of 1.3(0.68-2.3). 

Among female enrolled patients, pregnant women of 

different trimesters were also included which accounts for 

2.5% and 3% for group 1 and group 2 respectively. The 

average age for patients for both groups is similar with no 

significant difference (P > 0.0.5). Elderly patients with 

age more than 60 years comprise 29% (51) and 34% (52) 

patients for group 1 and group 2 respectively. Among the 

distribution of comorbidities among study participants, 

hypertension was found to be most common. A total of 41 

(12.5%) patients from both groups study participants 

found to be diagnosed with Influenza-A H1N1 despite 

receiving Influenza vaccine for the corresponding 

influenza season. Around 21% (69 patients) enrolled 

patients did not receive Influenza vaccine because of 

diagnosed during early days of influenza season. 

Summarized patients’ characteristics are mentioned in 

table 1.  

 

Table 1: Patient Characteristics of Study Participants 
 

 Group 1 

(oseltamivir alone) 

Group 2 (oseltamivir 

+ antibiotic) 

Total patients 

No. of patients 176 153 

Gender 

Male 81 (46%) 68 (44%) 

Female 95 (54%) 85 (56%) 

Age (years) 

Mean 55.01 55.79 

SD 19.5 18.9 

Range (21-84) (24-91) 

Weight (kg) 

Mean 77.16 77.89 

SD 19.2 17.6 

Influenza Vaccination history 

Yes 24 (13.6%) 17 (11.1%) 

No 152 (86.4%) 136 (88.9%) 

Comorbidities 

Hypertension 58 (33%) 47 (31%) 

Asthma 53 (30%) 41 (27%) 

Diabetes 42 (24%) 35 (23%) 

Heart failure 11 (7%) 6 (4%) 

Others 9 (5%) 10 (7%) 

 

Comparisons of different hematological laboratory 

parameters are shown in fig. 2. Mean red blood cell count 

showed no statistical difference between two treatment 

groups from first admission day till discharge day or fifth 

day of hospitalization. The comparisons are drawn for 

five days because usually the duration of empirical 

therapy of different antibiotics is for three days. Likewise, 

mean red blood cell count, no statistical difference was 

found during hospitalization days for mean lymphocyte 

count. Mean white blood cell count shows no statistical 

difference till day 2 of hospitalization for both treatment 

groups. But from third day of hospitalization, group 2 

patients showed significant statistical difference (P< 0.05) 

as compared to group 1 patients. For group 2 patients, 

Day 4 and Day 5 showed more statistical improvement 

(P< 0.001) as compared to group 1 patients who treated 

with oseltamivir alone.  Mean neutrophil count on day 4 

also showed statistical improvement (P< 0.05) but showed 

no statistically difference on Day 5 which showed that 

combination treatment has some role in in improving 

mean neutrophil count. Fig. 3 shows comparisons of 

different biochemistry laboratory parameters for both 

treatment groups. No laboratory parameter showed 

statistically significant difference during any stage of 

treatment for both treatment groups.  
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Fig. 2: Summary of hematology laboratory parameters for both treatment groups  

 
Fig. 3: Summary of biochemistry laboratory parameters for both treatment groups 
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Table 2 shows different parameters related to AKI for 

both treatment groups. No statistical difference was found 

between the serum creatinine and glomerular filtration 

rate for both treatment groups.  The baseline serum 

creatinine for around 83% of total enrolled patients was 

taken by hospital record criteria i.e the serum creatinine 

value of patient’s last visit of hospital within last 3-6 

months before diagnosis of Influenza-A H1N1.  

 

According to RIFLE criteria, around 32 (9.7%) patients 

suffered to have AKI of total enrolled patients. Out of 

total 32 patients, around 23 (72%) patients and 9 (28%) 

patients belonged to group 1 treatment protocol and group 

2 treatment protocols respectively. The incidences of AKI 

during hospitalization for treatment of Influenza-A 

H1N1in group 2 patients who received combination 

treatment of oseltamivir and antibiotic was statistically 

significantly lowered (P< 0.05) as compared to patients 

who received oseltamivir alone. The severity of AKI 

according to RIFLE criteria into different classes/stages is 

mentioned in table 2.  

 

Out of 32 patients who are defined to AKI for both 

groups, around 24 patients were also diagnosed to have 

AKI incidence according to AKIN criteria in which 18 

patients belonged to group 1 treatment while 6 patients 

belonged to group 2 treatment protocol.  The incidences 

of AKI as per AKIN criteria in group 2 patients who were 

given combination treatment was significantly lowered 

(P<0.05) as compared to the group 1 patients. The 

bifurcation of AKI severity into different stages according 

to AKIN criteria is mentioned in table 2 which shows that 

most of the patients suffered with stage 1 AKI. Recovery 

of patient’s normal kidney function near to baseline serum 

creatinine was also monitored and most of the patients of 

both groups recovered before discharge from hospital 

while few left out patients recovered upon kidney 

function assessment on follow-up visit within 30 days of 

discharge from hospital.  

 

Table 3 shows different clinical outcomes for both 

treatment group patients which shows that the patients 

who were initiated on combination therapy were 

statistically less associated with need of respiratory 

support and vasopressor use during incidence of AKI. 

Moreover, length of hospitalization days, statistical 

significant difference (P<0.01) was found between two 

treatment groups with group 2 patients have less mean 

Table 2: Acute kidney injury incidences according to RIFLE & AKIN criteria 
 

 Group 1 (oseltamivir alone) Group 2 (oseltamivir + antibiotic) P-value 

Serum Cretainine Baseline (umol/L)  

mean 92.6 90.2 0.91 

SD 42.1 42.3  

minimum 321 267  

maximum 41 40  

Estimated GFR (ml/min)  

mean 126.4 120.6 0.62 

SD 60.5 56.4  

minimum 17.1 23.1  

maximum 261 221  

Baseline criteria by hospital record  

no. of patients 54 69  

baseline criteria by hospital admission  

no. of patients 22 18  

AKI incidence by RIFLE CRITERIA  

no. of patients 176 153  

non-AKI 153 144  

AKI 23 9 <0.05 

(a)Risk 19 7 <0.05 

(b) Injury 4 2 0.68 

(c ) Failure 0 0  

AKI incidence by AKIN CRITERIA  

no. of patients 176 153  

non-AKI 158 147  

AKI 18 6 <0.05 

(a)Stage 1 16 5 <0.05 

(b) Stage 2 2 1  

(c )Stage 3 0 0  

Recovery of AKI  

during hospitalization 20 8  

within 30 days follow-up 3 1  

within 90 days follow-up 0 0  
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days of hospitalization as compared to group 1 patients 

with treatment of oseltamivir alone.   

 

The common antibiotics which are empirically used in 

combination with oseltamivir in group 2 patients include 

oral azithromycin, oral clarithromycin, ceftriaxone, oral 

cefuroxime and piperacillin/tazobactam which were given 

to 49 (32%), 18 (12%), 39 (25%), 11 (7%) and 29 (19%) 

respectively.  

 

DISCUSSION 
 

Influenza infection can affect renal function through a 

number of complications AKI, acute glomerulonephritis, 

minimal change disease, and acute tubulointerstitial 

nephritis (Dobson, Whitley et al., 2015). Observational 

studies suggest that the incidence of influenza-associated 

AKI ranges from 18% to 66% in patients cared for in an 

ICU setting (Martin-Loeches, Papiol et al., 2011, Nin, 

Lorente et al., 2011, Pettilä, Webb et al., 2011). The 

degree of renal failure can be quite severe, as 8%-22% of 

patients ultimately require renal replacement therapy 

during their hospitalization (Demirjian, Raina et al., 

2011). A study conducted in China involving 426 H1N1-

infected patients disclosed that the mean serum creatinine 

level (67±20 µmol/L) but did not stated AKI (Cao, Li et 

al., 2009). A report from Chile revealed that, 1562 

patients were hospitalized with H1N1 infection, and 25% 

of those patients exhibited raised serum creatinine levels 

(Ugarte, Arancibia et al., 2010). Furthermore, another two 

studies investigating AKI in critically ill patients in 

Canada and Argentina revealed the prevalence of AKI to 

be 66.7% and 63.6%, respectively (Sood, Rigatto et al., 

2010, Trimarchi, Greloni et al., 2010). All the stated 

studies did not correlated treatment given to the patient.  

 

The current manuscript is the first, to our knowledge, to 

have evaluated the incidence of acute renal injury in 

patients with influenza who were treated by oseltamivir 

alone and oseltamivir-in-combination with antibiotics for 

prevention and/or treatment of secondary bacterial 

infection. Our result demonstrated that incidence of acute 

renal injury is significantly low in patients treated with 

oseltamivir-in-combination with antibiotics as compare to 

alone oseltamivir treated patients. The RIFLE criteria, 

which was employed to define AKI in the study represent 

a highly sensitive diagnostic tool (Bellomo, Ronco et al., 

2004). Conversely, AKIN is aimed to assist international, 

interdisciplinary, and inter-societal relationships to ensure 

improvement in the area of AKI and achieve the useful 

results for patients with or at risk for AKI (Mehta, Kellum 

et al., 2007). Renal impairment as a manifestation of 

Table 3: Clinical outcomes of patients suffered from acute kidney injury 
 

 group 1  

(oseltamivir alone)  

n=23 

group 2  

(oseltamivir + antibiotic)  

n=9 

P-value Odds Ratio 

Age of patient 

> 65 years, yes/no 14/9 2/7 0.049 5.44 (0.91-32.30) 

Comorbidities 

Asthma 8/15 2/7 0.49 1.86 (0.3-11.2) 

Diabetes  10/13 4/5 0.9 0.97 (0.2-4.5) 

Cardiac  8/15 4/5 0.6 0.67(0.14-3.2) 

Influenza vaccination 

unvaccinated, yes/no 21/2 9/0 0.36 0.45(0.02-10.4) 

Need for ICU admission 

Yes/no 17/6 5/4 0.03 5.67(1.07-30.1) 

Vasopressor use 

Yes/no 14/9 2/7 0.04 5.44 (0.9-32.32) 

Mechanical Respiratory support 

Yes/no 18/5 4/5 0.02 7.2(1.3-39.57) 

Oliguria 

Yes/no 9/14 2/7 0.36 2.25 (0.37-13.36) 

APACHE II score 

Mean ± SD 19 ± 5.7 14 ± 4.9 0.03  

Need of dialysis during AKI 

Yes/no 8/15 2/7 0.18 4.27(0.45-40.46) 

Hospital admission days 

Days, mean ± SD 6.67± 2.12 5.12± 1.56 0.01  

Incidences of co-secondary bacterial infections 

Yes/no 19/4 4/5 0.03 5.9(1.08-32.53) 
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severe H1N1 infection have been demonstrated in reports 

presenting that significantly high median creatinine levels 

in non-survivors compared to survivors (Domínguez-

Cherit, Lapinsky et al., 2009, Kumar, Zarychanski et al., 

2009) and a need for renal replacement therapy has also 

been observed in severe H1N1 infected patients (Miller 

III, Markewitz et al., 2010, Nicolay, Callaghan et al., 

2010, Rello, Rodríguez et al., 2009). Conversely, renal 

consequences following influenza A viral infection are 

quite infrequent, only in critically ill patients (Vasilijevic, 

2016). It is important to mention here that influenza A 

infections rarely cause AKI and as such AKI seems 

mostly secondary to rhabdomyolysis (Bellomo, Pettilä et 

al., 2010). Furthermore, influenza A infection is not 

associated with increased risk for AKI. Obesity, elevated 

CK levels, and pre-existing comorbidities are associated 

with AKI; and the latter is an independent risk factor for 

all-cause hospital mortality (Demirjian, Raina et al., 

2011). 
 

Secondary bacterial pneumonia is one of the most 

common complications during influenza virus epidemics 

and pandemics which subsequently increases mortality in 

infected patients (van Krüchten, Wilden et al., 2018). A 

study conducted in Canada reported clinical confirmation 

of secondary bacterial pneumonia in 41 cases (24.4% of 

all study patients) following ICU admission and out of 

which 18 cases were because of Staphylococcus aureus 

and 5 cases were due to Streptococcus pneumonia 

(Kumar, Zarychanski et al., 2009). The renal dysfunctions 

including AKI, rhabdomyolysis, hemolytic uremic 

syndrome etc. which might happen after secondary 

bacterial kidney infection can deteriorate overall medical 

condition (Vasilijevic, 2016). The results of current study 

showed that group of patients treated with oseltamivir 

combination therapy with antibiotics had low incidence of 

AKI because of the antibacterial coverage provided from 

antibiotics thus preventing incidence AKI resulting from 

bacterial load. For Group 1, around 19 (82.6%) patients 

were also diagnosed with co-secondary bacterial 

infections from 23 patients diagnosed with AKI. In 

contrast, only 4 (44.4%) patients diagnosed with co-

secondary bacterial infections out of 9 patients with AKI 

for patients given combination therapy.  
 

Influenza viruses are global pathogens that infect up to 

20% of the world population each year and cause 

significant morbidity and mortality (Fischer II, Chason et 

al., 2014). Although antibiotics can help reduce the 

impact of co/secondary bacterial infection, we still need 

to better understand the interactions between viruses, 

bacteria and their host, and to fully understand all 

mechanisms of disease taking in consideration the 

incidence of acute kidney injury (Morris, Cleary et al., 

2017). Early recognition of the extra-pulmonary 

manifestations of influenza infection is critical to the 

initiation of therapeutic interventions and organ-specific 

supportive care.  

Licensed seasonal trivalent influenza vaccine and live 

attenuated influenza vaccine display a mean efficacy of 

60% in healthy adults and 83% in children, respectively 

(Ohmit, Petrie et al., 2013, Osterholm, Kelley et al., 

2012). Vaccination can reduce illness and lessen severity 

of infection, particularly in groups at risk for 

complications of influenza, including young children and 

the elderly (Houser and Subbarao, 2015). The best way to 

prevent influenza-associated disease burden is vaccination 

(Radin, Hawksworth et al., 2016). Since most of our 

study subjects were unvaccinated, elderly with chronic 

comorbidities, therefore, such study population 

considered to be high risk for severe Influenza A-H1N1 

infection. Antiviral-antibiotic combination therapy proved 

to be effective for elderly patients with 2 (22.2%) out of 9 

incidents of AKI for group 2 patients which is 

significantly low (P< 0.05) as compare to 14 (60.2%) out 

of 23 patients with AKI who were aged 65 years or more.  

 

Bacterial secondary infections or co- infections associated 

with cases of influenza are a leading cause of severe 

morbidity and mortality, especially among high-risk 

groups such as the elderly and young children (Joseph, 

Togawa et al., 2013). Some studies have reported on 

comorbidities of patients with coinfection and found that 

older age (Ahn, Kim et al., 2011, Martín-Loeches, 

Sanchez-Corral et al., 2011), a higher APACHE II score 

(Martín-Loeches, Sanchez-Corral et al., 2011, Yan, Xu et 

al., 2011), diabetes (Choi, Hong et al., 2012), and sepsis 

were risk factors for co-secondary infection as well as 

AKI (Choi, Hong et al., 2012). 

 

In current study, group 2 patients which were given 

combination therapy were associated with statistically 

significant less incidences of AKI and low APACHE II 

score along with low rate of ICU admission, need of 

respiratory support and vasopressor use which clearly 

indicates that less severity and slower disease progression 

of Influenza A-H1N1 infection in patients who were 

initiated on antibiotic along with oseltamivir soon after 

the diagnosis of influenza infection specially in high risk 

patients. 

 

CONCLUSION 
 

AKI is recognized as one the common complication 

associated with severe Influenza A-H1N1 infection 

especially in patients with suspected co-secondary 

bacterial infection which is one the leading cause of 

mortality in influenza infection patients. Early initiation 

of empirical prescribed antibiotic in combination with 

antiviral medication in patients with suspected co-

secondary bacterial infection in severe influenza A-H1N1 

infection patients proven to be an effective combination 

therapy resulted in statistically significant less incidences 

of AKI as compare to patients which were given antiviral 

drug alone. The combination therapy was also found to be 
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associated with fewer incidences of need of ICU 

admission, vasopressor use, and need of mechanical 

ventilation along with statistically less hospitalization 

days.   
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