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Abstract

Background: Evidence from pandemics suggests that influenza is often associated with
bacterial coinfection. Among patients hospitalized for influenza pneumonia, we report the rate of
coinfection and distribution of pathogens, and we compare outcomes of patients with and without
bacterial coinfection.

Methods: We included adults admitted with community-acquired pneumonia (CAP) and tested
for influenza from 2010 to 2015 at 179 US hospitals participating in the Premier database.
Pneumonia was identified using an /nternational Classification of Disease, Ninth Revision,
Clinical Modification (ICD-9-CM) algorithm. We used multiple logistic and gamma-generalized
linear mixed models to assess the relationships between coinfection and inpatient mortality,
intensive care unit (ICU) admission, length of stay, and cost.

Results: Among 38,665 patients hospitalized with CAP and tested for influenza, 4,313 (11.2%)
were positive. In the first 3 hospital days, patients with influenza were less likely than those
without to have a positive culture (10.3% vs 16.2%; P< .001), and cultures were more likely

to contain Staphylococcus aureus (34.2% vs 28.2%; P=.007) and less likely to contain
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Streptococcus pneumoniae (24.9% vs 31.0%; P=.008). Of S. aureus isolates, 42.8% were
methicillin resistant among influenza patients versus 53.2% among those without influenza (P
=.01). After hospital day 3, pathogens for both groups were similar. Bacterial coinfection was
associated with increased odds of in-hospital mortality (aOR, 3.00; 95% CI, 2.17-4.16), late ICU
transfer (aOR, 2.83; 95% ClI, 1.98-4.04), and higher cost (risk-adjusted mean multiplier, 1.77;
95% Cl, 1.59-1.96).

Conclusions: In a large US inpatient sample hospitalized with influenza and CAP, S. aureus was
the most frequent cause of bacterial coinfection. Coinfection was associated with worse outcomes
and higher costs.

Methods

Colonization of the lungs and secondary bacterial infections are well-known complications
of influenza infection and are important contributors to morbidity and mortality worldwide.
The microbiological interactions of influenza and bacteria causing pneumonia were first
described from samples of the 1918 influenza pandemicl— and have been described in

both pandemic®2 and seasonal influenza.1911 Bacterial pathogens associated with influenza
include Staphylococcus aureus,811-13 Streptococcus pneumoniae 48 Streptococcus
pyogenes 1’18 and Haemophilus influenzae® Less frequently associated pathogens include
Pseudomonas aeruginosa?® Legionellapneumophila, X2 Neisseria meningitides,?? and
Mycoplasma pneumoniae.?3

Complex interactions between microbes facilitate bacterial colonization and increase the
risk of bacterial pneumonia. The biology of influenza virus,24 bacteria, and host interaction
is linked to a loss of lung repair function?® and damage to basal epithelial cells, leading

to increased bacterial attachment and apoptosis.2® Other factors that play a role in the
pathogenesis of coinfection include poor neutrophil recruitment and other immune system
alterations that decrease bacterial clearance.26-28 Bacterial coinfection in hospitalized
patients could be caused by community pathogens already present on admission or later

by nosocomial pathogens acquired in the hospital.

Recently published guidelines from the Infectious Diseases Society of America/American
Thoracic Society (IDSA/ATS) for the treatment of CAP recommend that inpatients
diagnosed with influenza also receive empiric antibiotics because bacterial coinfection

is common.2%-31 They recommend that treatment be directed at typical CAP pathogens,
although they recognize that patients with influenza may be at increased risk for S. aureus.
To help guide the choice of empiric antibiotic therapy for patients with influenza, we
evaluated the frequency of bacterial coinfection and the distribution of bacterial pathogens
over time in a national sample of inpatients during nonpandemic years. To better understand
the impact of bacterial coinfection on influenza outcomes, we also compared outcomes of
influenza patients with and without coinfection.

Patient population

We included adults aged =18 years admitted with CAP, tested for influenza within 3 days
of admission and discharged between July 1, 2010, and June 30, 2015, from 179 US
hospitals participating in the Premier Perspective Database. Because the database contains
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no protected health information, the Institutional Review Board of the Cleveland Clinic
determined that the study was exempt from review and approval. During this period,

no pandemic influenza outbreaks were reported by the US Centers for Disease Control
and Prevention (CDC).32 Pneumonia was identified using an /nternational Classification
of Disease, Ninth Revision, Clinical Modification (ICD-9-CM) algorithm, together with
a charge code for chest imaging and antimicrobial treatment on the first hospital day.33
Patients were excluded if they were transferred from another facility, had cystic fibrosis,
had a length of stay <1 day, if they were chronically ventilator dependent, or if they had
secondary diagnosis codes for nonpulmonary infections. We also excluded patients with
positive urine cultures in the first 3 hospital days.

For each patient, we collected demographics (age, sex, and race), insurance status, hospital
admission in the previous 6 months, current admission source, length of stay, discharge
disposition, and the following comorbidities: chronic pulmonary disease, congestive heart
failure, diabetes mellitus, immunosuppression, obesity, cancer, pulmonary circulation
disease, paralysis, peripheral vascular disease, liver disease, and end-stage renal disease
on dialysis. Immunosuppression was defined based on receipt of immunosuppressant
medications (eg, chemotherapy or steroids =20 mg of prednisone per day) in the first 2
hospital days or based on ICD-9 codes for neutropenia, hematological malignancy, organ
transplant, or acquired immune-deficiency syndrome (AIDS). We also noted daily charges
for medications, laboratory tests, and other treatments, such as mechanical ventilation.
Lastly, we collected hospital-level variables, including hospital size, academic status, region,
and urbanity.

Laboratory assessment

Outcomes

Microbiological tests were collected from Safety Surveillor, a microbiology data system
shared by the Premier hospitals. We included all patients who underwent an influenza test in
the first 3 hospital days, irrespective of its result and who had bacterial culture results from
the first 14 hospital days. To differentiate between bacterial coinfection and superimposed
hospital-acquired pneumonia,2® we divided the bacterial cultures into those obtained on
hospital days 1-3 (community onset) and those obtained on days 4-14 (hospital-acquired).3!
We included blood cultures and respiratory cultures (ie, sputum, tracheal aspirate, broncho-
alveolar lavage) but excluded nonpneumonia pathogens (eg, Enterococcus spp and Candida
spp). Patients with positive pneumococcal urinary antigen were considered to have S.
pneumoniae infection.

We examined the distribution of bacteria among patients with a bacterial pathogen isolated.
We also evaluated in-hospital outcomes related to severity of illness, including late
deterioration (transfer to ICU, invasive mechanical ventilation, treatment with vasopressors
on day 2 or later), and in-hospital mortality. As a proxy for other complications, we also
evaluated length of stay and cost.
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Statistical analysis

We used frequencies, proportions, and Pearson XZ tests for categorical variables, and

means, standard deviations and Student #tests for continuous variables to describe

and compare (1) the prevalence of bacterial pathogens between patients with negative

and positive influenza tests and (2) among those with positive influenza tests, the
demographic characteristics, insurance status, comorbidities, initial severities (eg, ICU,
intermittent mechanical ventilation [IMV], vasopressor, and any oral medications) and
hospital characteristics between patients with and without bacterial coinfections. Among
patients with a bacterial pathogen identified, we compared the proportions of each organism
between patients with positive and negative influenza tests. We tested for differences in these
proportions, controlling for multiple comparisons, using a single multiple degree-of-freedom
Wald test for the vector of differences between the marginal proportions of patients culturing
each organism.34:35 These analyses were performed for patients with a bacterial organism
isolated within 3 days of admission and again for patients with organisms isolated on
hospital days 4-14. Finally, we used mixed logistic regression for dichotomous outcomes

(in hospital mortality, transfer to ICU, IMV, or vasopressor on day 2 or later) and gamma
generalized linear mixed models with log link for continuous outcomes (length of stay and
costs) to compare patients with and without bacterial coinfections. All models included
hospital effect as random intercepts and were adjusted for demographic characteristics, US
census regions (Midwest, Northeast, South, and West), hospital characteristics (number of
beds, teaching hospital, and urban hospital), type of insurance (ie, Medicare, Medicaid,
Managed care, commercial, other), and comorbidities (based on the work of Elixhauser et
al36:37), All analyses were conducted using SAS version 9.4 software (SAS Institute, Cary,
NC).

Results

Among 38,665 patients hospitalized with CAP and tested for influenza in the first 3 hospital
days, 4,313 (11.2%) tested positive for influenza. Of the patients with influenza, 3,964
(91.9%) also had a bacterial culture within 14 days, including 3,783 (87.7%) with blood
cultures and 1,599 (37.1%) with respiratory cultures. Among patients without influenza,
94.3% had blood cultures and 47.9% had respiratory cultures. The rest of the analyses refer
to patients with culture results or a positive urinary antigen. In the first 3 hospital days,
patients testing positive for influenza were less likely than those testing negative to have an
identified bacterial infection (10.3% vs 16.2%; £ < .001), including among patients admitted
to the ICU (7.2% vs 12.2%; P< .001). Table 1 shows the frequencies of pathogens by
influenza status. In the first 3 days (community onset infections), patients with influenza
were more likely than those without to have Staphylococcus aureus (34.2 vs 28.2%; P=
.007), and they were commensurately less likely to have Streptococcus pneumoniae (24.9

vs 31.0%; P=.008). Of S. aureus isolates, the proportion that were methicillin resistant

was lower among influenza-positive patients than among influenza-negative patients (42.8
vs 53.2%; P=.01). Frequency of S. aureus by culture source appears in the Supplementary
Table (online). Pseudomonas aeruginosa and Haemophilus influenzae were found in 6%—-8%
of patients in both groups. After hospital day 3, representing hospital-acquired infection,
most positive cultures in both groups yielded S. aureus (55% in both groups), and H.
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influenza was virtually absent. The distributions of recovered pathogens, including the
fractions of MRSA among S. aureus cultures (72% vs 61%), did not differ significantly by
influenza test result (P = .65).

Table 2 compares characteristics of influenza patients with community-onset bacterial
coinfection to those without coinfection. Influenza patients with bacterial coinfection were
younger (aged 66.7 vs 69.0 years; P=.006) and more likely to be male (55.3% vs 47.6%;
P=.002), had higher combined comorbidity scores (3.2 vs 2.7; < .001), and more often
had had a prior admission within the previous 6 months (7.4% vs 4.3%; P=.03). Most
comorbidities, including obesity, chronic pulmonary disease, heart failure and diabetes, were
not associated with coinfection. However, patients with coinfection were more likely to have
immunosuppression (18.9% vs 13.7%; P=.003) and liver disease (4.3% vs 2.2%; P =.006).
They also had more severe illness on presentation, as demonstrated by higher rates of initial
admission to the ICU (37.1% vs 22.4%; P< .001), use of mechanical ventilation (17.8% vs
6.5%; P<.001), and vasopressor medications (13.9% vs 3.8%; £ < .001).

Compared to other influenza patients, those with community-onset bacterial coinfection had
worse outcomes, including higher rates of clinical deterioration (late admission to ICU,

and late IMV and vasopressor use), higher inpatient mortality, longer length of stay, and
higher costs (Table 3). After adjustment for demographics, insurance status, comorbidities,
and hospital characteristics bacterial coinfection was associated with increased odds of
in-hospital mortality (aOR, 3.00; 95% CI, 2.17-4.16), transfer to ICU on day 2 or later (OR,
2.83; 95% CI, 1.98-4.04), vasopressors (OR, 3.63; 95% Cl, 2.53-5.19), and IMV (OR, 3.23;
95% Cl, 2.29- 4.57). Coinfection was also associated with higher cost (risk-adjusted mean
multiplier, 1.77; 95% CI, 1.59-1.96) and longer LOS (risk-adjusted mean multiplier, 1.48;
95% ClI, 1.37-1.61).

Discussion

In this retrospective cohort study featuring a large sample of US patients hospitalized with
CAP and influenza, we found that 10.3% had community-onset bacterial coinfection based
on blood or respiratory cultures. This estimate, based on the 91.9% of patients who had
bacterial testing, likely represents a slight overestimate because untested patients would be
expected to have a lower rate of positive tests. Patients with bacterial coinfection were more
likely to be infected with MSSA and slightly less likely to have S. pneumoniae than patients
without influenza. There were no differences in rates of other pathogens, most notably
MRSA. These differences were present in the first 3 days of admission but not in later
cultures, reflecting the impact of nosocomial pathogens. Lastly, bacterial coinfection was
associated with substantially worse outcomes, including higher mortality, greater need for
mechanical ventilation, and higher costs.

These findings have implications for the use of empiric antibiotics among patients with
pneumonia who test positive for influenza. Older guidelines from the Infectious Disease
Society of America (IDSA)3! and the CDC recommended that in addition to receiving
antiviral treatment, patients who present initially with severe disease (extensive pneumonia,
respiratory failure, hypotension, and fever) or who deteriorate or do not improve after
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3-5 days of antiviral treatment should receive empiric treatment for bacterial coinfection.
Specifically, they recommend the use of broad-spectrum antibiotics that include coverage

of MRSA.31 In contrast, the more recent ATS/IDSA guidelines for CAP2° recommend that
all patients hospitalized with confirmed influenza should be treated with the usual empiric
antibiotics for CAP, reserving anti-MRSA therapy for patients with other known risk factors.
Our findings support the latter recommendation because bacterial coinfection was common,
but MRSA was not. Moreover, patients with influenza were less likely than other patients

to have any positive bacterial test, so the absolute risk of MRSA among influenza patients
was lower than among noninfluenza patients. Of all influenza patients who underwent initial
bacterial testing, <2% had cultures that grew MRSA.

Bacterial coinfection during pandemics is often characterized by superinfection with S.
aureus.811-13 This was particularly true of the 1918 pandemic and the 2009 HIN1
pandemic. One study of 207 adults admitted to 35 ICUs in the United States with bacterial
coinfection during the 2009 pandemic, found that 45% was due to S. aureus, and 62% of
the isolates were methicillin resistant.38 Both proportions were substantially higher than
what we observed in honpandemic years in a mixed population of both ICU and non-ICU
patients. Patient susceptibility to bacterial coinfection or superinfection increases between
4 and 14 days after onset of influenza symptoms.16:26.39.40 \We attempted to differentiate
between community-onset coinfection present at the time of diagnosis and superinfection
occurring later by analyzing cultures in the first 3 days separately from those obtained later.
When we did this, we found no difference in the spectrum of bacterial pathogens detected
in cultures taken on days 4-14 between patients with and without influenza, suggesting that
the kinds of superinfection seen with some pandemic strains did not occur in our sample.
Instead, influenza patients were susceptible to the same sorts of nosocomial infections

as patients without influenza. As a result, influenza patients who demonstrate clinical
deterioration after 3 days should be treated empirically for the usual hospital-acquired
pathogens.

The most recent IDSA guidelines recommend that all patients hospitalized with influenza
pneumonia also receive empiric antibacterial treatment.2? Our finding that >10% of
influenza patients had a bacterial coinfection supports these recommendations. This finding
also raises the question of whether it is possible to identify a subset of influenza patients
most likely to have bacterial coinfection to limit unnecessary antibacterial prescribing.
Although patients with chronic heart and respiratory conditions, as well as obesity, may be
more prone to coinfection, we did not observe these associations.1® Coinfected patients were
more likely to have liver disease and immunosuppression, but both of these conditions were
relatively rare, making it impractical to identify patients who need empiric therapy based on
comorbidities alone. We did not assess whether certain clinical signs, radiologic features, or
biomarkers (eg, procalcitonin) may help identify patients with coinfection.

Bacterial coinfection was associated with significantly worse outcomes, resulting in longer
lengths of stay and higher costs. The fact that coinfection is associated with higher mortality
rates has been previously reported.18:4041 Our analysis helps to differentiate the contribution
of coinfection versus that of comorbidities, which are an important confounder of the
relationship. Patients who were admitted with coinfection tended to have more comorbid
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conditions, but even after adjustment for these baseline characteristics, they had =3 times the
odds of needing mechanical ventilation, vasopressors, and of death.

Our study has several limitations. Inasmuch as clinical trials and cohort studies of this issue
are unlikely to occur, we used a large multi-institutional observational hospital discharge
database that has frequently been used for research but lacks clinical data other than
microbiological results. We included only patients who had both influenza testing and
bacterial cultures; therefore, our results may be biased. However, of patients who underwent
influenza testing, 92% also had at least 1 bacterial culture. Most of these were blood
cultures, which are often negative, and the respiratory cultures were primarily sputum, which
are often of poor quality. However, the spectrum of pathogens should not necessarily be
affected by this, at least when comparing influenza patients to other patients with CAP.
Additionally, we had no information on which antibiotics patients may have received prior
to entering the hospital, and any antibiotics given prior to cultures being drawn could have
affected the outcomes. Again, it is not clear that such antibiotics should affect influenza
patients differently from noninfluenza patients. In our analysis of outcomes, we attempted to
adjust for patient differences in comorbid conditions, but because the dataset lacked clinical
measures such as vital signs, supplemental oxygen requirements, or laboratory values, there
may have been some residual confounding. Lastly, we do not know when patients became
infected with influenza, so our ability to separate out initial coinfection from delayed
superinfection was limited. Nevertheless, we did find that the spectrum of pathogens differed
after 3 days. Instead of seeing superinfection primarily with S. aureus, we saw a range of
hospital-acquired pathogens that mirrored those of noninfluenza patients.

In conclusion, during nonpandemic years, influenza infection resulting in hospitalization

is frequently accompanied by bacterial coinfection. Treatment with empiric antibiotics, at
least for the first 2 days while awaiting maturation of clinical cultures and assessing patient
response, is appropriate. Although coinfection is most common with S. aureus, most strains
were susceptible to methicillin; therefore, coverage for MRSA is not warranted routinely.
For patients who developed bacterial pneumonia later in their hospitalization, the bacterial
spectrum resembled other nosocomial pneumonias. Patients with late deterioration should
receive the same treatment as other patients with hospital-acquired infections.
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Table 1.

Distribution of Bacterial Pathogens by Influenza Status and Timing of Cultures

Pathogen Negative Influenza Test, No. (%)  Positive Influenza Test, No. (%)
Bacteria days 1-3 (N =5,573) (N = 445)
Staphylococcus aureus 1,569 (28.2) 152 (34.2)
MSSA 780 (14.0) 91 (20.4)
MRSA 835 (15.0) 65 (14.6)
Streptococcus pneumoniae 1,725 (31.0) 111 (24.9)
Pseudomonas aeruginosa 319 (5.7) 37 (8.3)
Haemophilus influenzae 417 (7.5) 31 (7.0)
Kilebsiella pneumoniae 195 (3.5) 13 (2.9)
Escherichia coli 334 (6.0) 25 (5.6)
Other streptococci 342 (6.1) 20 (4.5)
Stenotrophomonas maltophila 33(0.59) 1(0.22)
Bacteria days 4-14 (N =785) (N=92)
Staphylococcus aureus 430 (54.8) 51 (55.4)
MSSA 133 (16.9) 22 (23.9)
MRSA 311 (39.6) 31(33.7)
Streptococcus pneumoniae 21 (2.7) 6 (6.5)
Pseudomonas aeruginosa 90 (11.5) 8(8.7)
Haemophilus influenzae 0(0.0) 1(11)
Klebsiella pneumoniae 31 (3.9) 4(4.3)
Escherichia coli 37 (4.7) 6 (6.5)
Other streptococci 13(1.7) 1(1.1)
Stenotrophomonas maltophila 32 (4.1) 4(4.3)

Note. MSSA, methicillin-susceptible Staphylococcus aureus, MRSA, methicillin-resistant S. aureus.

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2023 February 01.

Page 10



Page 11

Bartley et al.

Author Manuscript

(sa11 () oeT (ee) TvT Anuwspur [erdsawiwod
(901) Lt (L11) 287 (9'71) 66% a1ea pabeue|y
(0et) 85 (0'6) 6€ (¥'6) L0V presIpaiN
(599) 962 (Toyetse  (869) 600 aIedIPAIN

(9%) "ou ‘adueansu|
(000 (9z°0) 01 (ez0) o1 umouXun
(cv1) €9 (9°€1) Ges (9€T) 885 ayio
(€9 (70 LT (e50) €2 o1uedsiH
(com) 2L (0'sT) 08 (T°9T) 259 oelg
(¢°89) v0E (Lo oer's  (g0L) ovo'e aMUM

(%) "ou ‘adey

(e°59) 9ve (o) 98T (v'8¥) L80°C (%) "ou ‘aew ‘xas
(r'L2) gzt (Lee) voe't  (T°ge) 9ev't K08
(5T€) OVT (L62)8rT't  (6'62) 88Z'T £6.-59
(L've) 011 (L€2) 916 (8'€2) 920'1 A ¥9-05
(991) €L (8'21) 005 (eeT) €28 A 6781

(%) "ON ‘dno.b aby

6'9T ¥ L'99 99T ¥ 0'69 L9T 7889 as A uesw ‘sby

(St% = N) (898'e=N)  (ET1€¥=N) onsueloRIRYD

uondauUInD [eldloeg  AJUQ ezuanjyul leloL

,UOIIBJUI0D) [e18}0eg J8SUO-ANUNWLIOD INOUMAA PUE YA SIUBIEd BZUBN|JU] JO SONSHBI0RIRYD

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2023 February 01.



Page 12

Bartley et al.

(8'L1) 6L (5'9) zse (22) tee (%) "ou ‘ANI
(T'€) 91 ('22) S98 (6'€2) 0€0'T (%) "ou ‘NI
(1) ee (e'v) 991 (9%) 66T (%) "ou ‘(0w 9 ul/m) UOISSILUPE SNOIABI
ZTFCT 6'0F80 76'0 F ¥8°0 ds F Ueaw ‘sa102s ain|rej uebio
9CFCE SCZFLe GCZFLe ds F ueaw ‘a8109s AJIPIGIOWIO pauIquwo)
(e'eT) 65 (0'sT) 085 (8'v1) 6€9 1S9
(6'6Y) ¢z (osv)evs't  (SSv) v96'T yinos
(rot1) €L (6'97) €59 (8'91) 922 1SeayLION
('02) 16 (T'€2) €68 (8'22) v86 1S3MPIIN
(9%) "ou ‘uoibay
(L'zv) 06T (7Tr) 209'T  (STY) 26L'T spag TOv<
(8'L€) 891 (s8e)68Y'T  (v'8€) LS9'T spaq 00v—T0¢C
(702) L8 (T02) LL2L (002) v98 spag 002
(%) "ou ‘az1s pag
(v'28) 68€ (zgg)etv'e  (1'88) T08'E (%) ou ‘ueqin
(0'vv) 96T (sor)89S'T  (60v) ¥9L'T (%) "ou ‘Buiyoeal
(z'ze) 66 (8'81) 922 (T'61) 528 1ows
(8'9) 9¢ (6'9) 892 (8'9) v62 3NS WoJj uoIssIpyY
(1) ee (8'9) vee (09) 252 By
(svr =N) (898'c = N) (€17 =N) 211sLI819eIRYD
uonoa3uIn) elsldeg  AJuQ ezuanjyug lelol

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2023 February 01.



Page 13

Bartley et al.

"80uedIIUBIS [ea1ulfd Ajdwi Jou saop aouralIubIs [eansielS (28 =4 ‘[ednd SA UegIN) UoIeI0] pue (62 =) shiels Buiyoea) [eudsoy pue ‘(6" =) ANjIoes Buisinu pajjiys e wodiy uoissiwpe ‘(220" =
) Bupjows ‘(TT" =) 99eJ 1da0Xa ‘sa|qelJeA palods A|[euIpJo JO SnoNUIIUOD 10} 15817 JO [eUILLIOU JO SNOWO0IOYDIP 10} 58] Nx Aq ‘sajqetseA [|e 1o} (T00" > ) Juednyiubis Ajreansnels Alybiy Aian are wmucmhmt_n_m

Author Manuscript

"UOIBIASD pIBpUE)S ‘dS ‘UOIRIIIUSA [BDIUBYIBW JUSTIWLIBIUL ‘AN “HUN 318D dAIsusIUL ‘N ‘AN1oe) Buisinu pajixs ‘NS "910N

(6'€T) 29 (8°¢) 8T (6'7) 012 (%) "ou “10ssa1doseA
(svr=N) (898'€ = N) (eT€'Y =N) onsiIsloRIRYD
uondauIn) elsldeg  AJuQ ezuanjyug el

Author Manuscript Author Manuscript Author Manuscript

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2023 February 01.



Page 14

Bartley et al.

"30uedIUBIS [ea1uljd Ajdwi

10U S30p 99UBIYIUBIS [2INSIEIS "1S09 pue AelS 40 YIBUS| J0J 1S3) LUNS U UOXODJIAN PUR S3|RLIBA SNOWOIOYDIP 104 1S3} Nx Aq ‘sa|qeLien |Je 4o (T00" >d/) Jueayiubis Ajfeansnels Alybiy A1an ase seouRIayId,,

Author Manuscript

19148 10 Aep puosss
"

"UOITR|IIUBA [BI1UBYISW JUSTIILLIBIUL ‘AAI] 11Un 81ed aAIsuslul ‘NI {(EO-TO) abuel ajiuenbiaul “4O| 810N

(') €82/1S (0'%) 0zL'e/6YT (6'%) 00z (%) "ou’ (+zAep) Jossaidosen are]
(8'%7) 998/45 ('S) 9T9'e/68T (T'9) eve (%) "ou’, (+zAep) AWI a1
(9°81) 082/2S (0°2) £00°€/602 (0'8) 192 (%) ou’, (+zhep) ND1 ate
(528'cz-299'9) 98Y'TT (e96'21-S2L'Y) OEY'L (z62'€1-906'Y) T2L'L (401) uerpaw 1509

(0TT-07) 09 (02-0¢€) 0¥ (02-0¢€)0's (4O1) ueIpaw ‘Aess Jo yibua
(0€T) 85 (0'9) €6T (8'9) 15¢ (%) "ON ‘Autjeniow [endsoy uj
(96€°0 ‘Spy = N) uondsyuIoD [eLdleg (%€ 1898'€ = N) AlUQ ezusnju| (€T€'Y = N) |e3oL 3|qerIen

,UOIRIB}UI0D) [e11830eg 18SUQ-AHUNWWOD INOUHAA PUE YNA SIUBITEd BZUBNJHU] JO SBIOJINO

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2023 February 01.



	Abstract
	Methods
	Patient population
	Patient data
	Laboratory assessment
	Outcomes
	Statistical analysis

	Results
	Discussion
	References
	Table 1.
	Table 2.
	Table 3.

