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VIDEO TO KICK OFF JOURNAL CLUB 
SEASON

• https://www.youtube.com/watch?v=wZUtEOWXHgc

https://www.youtube.com/watch?v=wZUtEOWXHgc


ATTRACTION

• Had a few pneumonia patients treated through CCU as well as Med Team B. 

• Originally decided on a research article arguing length of antibiotic treatment for CAP, 

but there was no significant clinical impact on ACH. 

• Chose an article reassessing severity of CAP.



PRELIMINARY INFORMATION



PRELIMINARY INFORMATION

• Receiver Operating Characteristic (ROC) Curve:

• It shows the tradeoff between sensitivity and specificity.

• Any increase in sensitivity will be accompanied by a decrease in specificity.

• Accurate curve – left hand border and top border. 

• Accuracy is measured by the area under the ROC curve. Higher the area = better. 

• Discrimination is the term for AUC – ability to classify accordingly those with or without

the disease. 



PRELIMINARY INFORMATION

• Kaplan-Meier Curve:

• A plot of the Kaplan–Meier estimator is a series of declining horizontal steps which, with a large enough sample size, approaches the true 

survival function for that population.

• The Kaplan–Meier estimator is one of the most frequently used methods of survival analysis. The estimate may be useful to examine 

recovery rates, the probability of death, and the effectiveness of treatment.



PRELIMINARY INFORMATION



PRELIMINARY INFORMATION



INTRODUCTION

• CAP = major cause of sepsis and infection-associated death. 

• Associated with high risk of respiratory failure or sepsis with risk highest in first 72 

hours.

• Patients with delayed ICU admission show worse outcomes than patients with direct 

ICU admission. Thus, there is a need for early adequate severity recognition.

• Additional research in Germany demonstrated that 1/3 of all patients in its observational 

study died in 72 hours after hospital admission from CAP.



INTRODUCTION

• Guidelines suggest validation of risk with CURB-65.

• In patients with sepsis, hyperlactatemia (>2-4 mmol/L) was repeatedly associated with 

poor outcome. 

• International sepsis guidelines recommend measuring blood lactate within 3 hours of 

presentation, and in 2016 septic shock criteria included lactate >2 mmol/L as part of its 

definition. 



INTRODUCTION

• Few studies exist regarding role of lactate for initial risk stratification in patients with CAP.

• A published trial from China showed risk score including CURB-65 and lactate was superior 

to CURB-65 alone in predicting mortality, hospitalization, and ICU admission.

• Korean cohort study showed an association with initial serum lactate and inpatient mortality 

in CAP patients, but did not analyze it in context to CURB-65. 

• Aim of this study is evaluating lactate as point-of care testing in addition to CURB-65 scores 

for patients presenting with CAP to the hospital without being directly transferred to the 

ICU (no clinical need for further risk stratification) or documented treatment restrictions. 



METHODS – STUDY COHORT

• Retrospective analysis of all adult patients with CAP presenting to the ED or general 

ward of a tertiary-care referral center in 2013-2014.

• All cases of CAP were validated according to clinical signs (cough, dyspnea, fever, 

hyperthermia, mental confusion, malaise) + new infiltrate on CXR or CT. 

• No evidence of nosocomial infection, severe immunosuppression or TB.

• No patients transferred to another hospital and no patients with direct ICU admission.

• No patients with DNR orders or inappropriate ICU admission requirements.

• 303 patients in total.



METHODS – DEFINITIONS AND 
MEASUREMENTS

• Primary endpoint was combination of need for mechanical ventilation or vasopressors, 

transfer to ICU and/or hospital mortality occurring after lactate measurement.

• No time limit for measurements.

• Each event alone (MVVS, ICU, hospital mortality) was evaluated as a secondary endpoint. 

• CURB-65 scores were determined from medical records of all patients.

• Urea values were available for 299 of 303 patients. Four patients with missing urea were 

excluded from multivariate analysis. 

• Lactate measured as POCT within the routinely performed capillary admission blood gas. 



METHODS – STATISTICAL ANALYSIS

• Continuous variables expressed as medians. 

• Medians were compared by the nonparametric Mann-Whitney test. Categorical variables assessed by chi-

square analysis.

• OR were calculated by Mantel-Haenszel estimate. 

• Receiver operating characteristic (ROC) curve analysis was used to determine the diagnostic properties of 

predictive parameters.

• Statistical comparisons between the areas under the curve were calculated with Hanley and McNeil methods.

• To evaluate independent association of lactate and other predictive parameters with outcome, multivariate 

logistic regression models to predict the defined endpoints with stepwise forward selection was performed. 

• P-value of 0.05 was significant



RESULTS

• 67 transferred to the ICU after 35 hours after admission.

• 17 received vasopressor support.

• 53 were mechanically ventilated after 41 hours of admission.

• 20 patients died during hospital stay after 11 days.

• 15 of which were transferred to the ICU and received MVVS before their death.

• 75 patients met the combined primary endpoints of MVVS, ICU or hospital mortality.

• Microbiologic etiology detected primarily Streptococcus pneumoniae, Klebsiella spp. and 

Haemophilus influenzae.



RESULTS

• Median lactate levels (1.6 vs 1.1mmol/L, p<0.001) and median CURB-65 scores (2 vs 1, 

p<0.001) were significantly elevated in patients meeting primary endpoints.

• ROC analysis showed lactate predicting the primary endpoint (AUC 0.67, p<0.001) with an 

optimal cutoff of >1.8mmol/L. Kaplan Meier graph demonstrated same findings (p<0.001). 

• All secondary endpoints were predicted by lactate cutoff >1.8: MVVS AUC 0.60; ICU AUC 

0.64 and hospital mortality AUC 0.64

• Logistic regressions – Lactate predicted the primary endpoint and all secondary endpoints 

except hospital mortality independent of CURB65.

• If added Lactate criteria >1.8 to CURB 65, the AUCs were significantly improved (p=0.008). 
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DISCUSSION

• Lactate measured as POCT at admission in CAP patients predicts poor prognosis 

independently of CURB65. 

• Patients presenting with lactate above 1.8 mmol/L need intensified evaluation and 

resuscitation of acute septic organ dysfunction, because probability of poor outcome defined 

as need of MVVS, ICU, or hospital mortality is close to 50%. 

• Need additional assessment of organ dysfunction using more complex scores such as qSOFA

score. 

• Patients with low CURB65 scores (0-1), lactate measurements detects around 40% of patients 

deteriorating despite low values. 



SO QUESTION…

• Is it worth curb stomping CURB65 out of our brains…and replacing it with CURB-

65L???



CRITIQUE AND FURTHER ANALYSIS

• Authors – Frenzen et al. 

• Part of Division of Pulmonology or Respiratory and Infectious Diseases in University Hospital 

Dresden. Provide both educational and professional background on topic.

• Conflict of Interest

• All authors report no conflicts of interest.

• Disclosed rationale for study

• Few studies exist regarding role of lactate for initial risk stratification in CAP.



CRITIQUE AND FURTHER ANALYSIS

• Participant recruitment

• Inclusion criteria: 

• Age 17 or greater

• Treated in ED or wards of UH Dresden in 2013-2014

• International Classification of Diseases Guidelines suggesting CAP diagnosis of clinical signs + CXR/CT

• Exclusion criteria:

• Nosocomial infection

• Immunosuppression

• TB

• Transferred from another hospital or with direct ICU admission

• DNR patients

• No documented lactate measured within first 8 hours



CRITIQUE AND FURTHER ANALYSIS

• Limitations:

• Generalizability

• Isolated community population in one hospital located only in one country. 

• Another Asian study by Chen et al. demonstrated lactate level cutoffs of 2-4 mmol/L. This is 

significantly different than proposed cutoff of 1.8 mmol/L.

• Study design

• This was a retrospective single-center analysis of consecutive patient with CAP. Confirmation of 

cutoff value needs validation from independent and multi-center study cohorts. 

• Prospective interventional trial evaluating clinical benefit of lactate measurements would be needed.



CRITIQUE AND FURTHER ANALYSIS

• Limitations:

• No inclusion of Infectious Diseases Society of America Thoracic Society 2007 minor criteria as 

a result of missing data. Needed for validation for high risk assessment in patient with CAP in 

ED.

• No evidence of serial lactate level – used for guiding treatment decisions for sepsis.

• Sample size:

• 303 patients included in the study, but 7% of these patients were excluded because of missing lactate 

values. Patient probably did not have a severe infection if no lactate collected. However, this may 

skew the NPV and PPV. 



CRITIQUE AND FURTHER ANALYSIS

• Limitations:

• Patient demographics

• Unclear definitions of immunocompromised patients as part of exclusion criteria

• Subjective analysis to mortality in hospital. 

• Patients with co-existing clinical conditions that could falsely elevate lactic acid levels were included.

• Kaplan-Meier Curve and Confounding Variables

• Does not account for covariates. To account for covariates, Cox Proportional Hazards statistical incorporations 

must be made. 

• ROC 

• Illustrates AUC ranging from 0.69 – 0.75.

• Statistical significance between CURB 65 L and CURB 65, but not definitive indicator for severity and disposition 

guidance. 



RECOMMENDATIONS

• Serum lactate levels above 1.8 mmol/L on admission to ED can be used to help guide 

healthcare providers on disposition of patient.

• However, it should not be the only criteria used for prediction! 

• More evidence needed, but current studies suggest some promise. 

• https://www.youtube.com/watch?v=bAW1UQfhMU4

https://www.youtube.com/watch?v=bAW1UQfhMU4
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ASPREE TRIAL

Aspirin in Reducing Events in the Elderly (ASPREE)



CLINICAL QUESTION

Among healthy, community-dwelling seniors, does low-dose aspirin reduce death, 

dementia, or persistent physical disability when compared with placebo?



BACKGROUND

• Older trials have solidified role of ASA in secondary prevention of CVD

• Less clear research proving effectiveness of ASA in primary prevention of CVD 

and CV events

• Primary prevention – prevent disease before it occurs

• Secondary prevention – reduce the impact and prevent progression of disease 

or injury that has already occurred



STUDY DESIGN

• Multicenter, randomized, double-blind

• 34 sites in the US, 16 sites in Australia,

• Patients enrolled from 2010-2014 with median f/u 4.7 yrs

• Patients given either 100mg daily ASA vs placebo



PRIMARY & SECONDARY OUTCOMES

Primary outcome:  Disability free survival

Secondary outcomes

• Individual components of primary outcome (death, dementia, physical disability)

• Major hemorrhage

• Fatal and non-fatal cardiovascular disease

• Fatal and non-fatal cancer

• Mild cognitive impairment

• Depression



INCLUSION & EXCLUSION CRITERIA

Inclusion:  Age ≥ 70 OR Age ≥ 65 if in the US and black or Hispanic

Exclusion

• Known CVD

• Dementia – score < 78 on modified MMSE

• Known high risk of bleeding or contraindication to ASA

• Substantial physical disability

• Non-compliance during run-in phase



BASELINE CHARACTERISTICS

Median age = 74 yrs

56% females

Both groups:  HTN (75%), Dyslipidemia (65%), DM (10%)

BMI 28.1

SBP 139

Total cholesterol 201.7

91% white 

*see appendix A for full details



RESULTS

Disability Free Survival
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DISCUSSION AND CONCLUSIONS

Aspirin use in ‘healthy’ individuals did not prolong disability free survival and led 

to a higher rate of major hemorrhage than placebo

Limitations:  Lots of white patients, relatively poor medication adherence, short 

duration, few patients taking aspirin before trial began

Primary takeaway:  Be mindful!



OTHER RECENT TRIALS

ASCEND and ARRIVE

• Showed no clear benefit of ASA in diabetic patients (ASCEND) and high risk patients 

without diabetes (ARRIVE)

2019 meta-analysis

• 13 primary prevention trials

• Benefit of ASA in primary prevention but at a cost of increased bleeding



CURRENT GUIDELINES

ACC/AHA primary prevention of CVD (2019, adapted)

Aspirin 75-200 mg po qday for primary prevention of ASCVD:

• Consider use in select adults 40-70 years old at elevated risk of ASCVD but not at 

elevated risk of bleeding (COR IIb, LOE A)

• Avoid use among adults age >70 years old (COR III/harm, LOE B-R)

• Avoid use among adults of any age at increased risk of bleeding (COR III/harm, LOE 

C-LD)



APPENDIX A



APPENDIX B
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QUESTIONS?


