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[Case]

51

A 68 y/o male patient without systemic disease suffered from sudden onset of shortness of breath for 1
day. He had chest discomfort without radiation and dry cough for 3-4 days. He denied fever, chills, cold
sweating, nausea, vomiting, abdominal pain. Vital signs as below: BT: 36 degree, HR: 109/min, RR: 22/
min, BP: 119/88 mmHg. The lab. data upon presentation showed WBC: 14,430/ul, Hb.: 14.3g/dl, PLT:
178,000/ul, CPK: 135 IU/L, CK-MB: 5.4 ng/ml, Tn-I: 0.472 ng/ml, arterial blood gas (room air): pH:
7.371, PCO,: 41.2 mmHg, PO,: 45 mmHg, HCO,: 23.3 mmol/L, Sa0,: 80.2%. The hepatic and renal
functions were normal. Progressive dyspnea and desaturation developed followed by intubation with

ventilator support.
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oE > BE—BEEY[E LUNG SAFE study » FEEEEA[RI L “real world practice” 2 WFZ2AH¥E A randomized
control trial 55 fE K7 FESEHE 7 B FRARN 5 28 —BEHI[E Early Goal Directed Therapy (EGDT) #1423 {#
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Fluid administration in severe sepsis and septic
shock, patterns and outcomes: an analysis of a large
national database

Intensive Care Med. 2017 May; 43(5): 625-632. doi: 10.1007/s00134-016-4675-y.
Marik PE, Linde-Zwirble WT, Bittner EA, et al.

Abstract

PURPOSE:

The optimal strategy of fluid resuscitation in the early hours of severe sepsis and septic shock is
controversial, with both an aggressive and conservative approach being recommended.

METHODS:

We used the 2013 Premier Hospital Discharge database to analyse the administration of fluids on the first
ICU day, in 23,513 patients with severe sepsis and septic shock, who were admitted to an ICU from the
emergency department. Day 1 fluid was grouped into categories 1 L wide, starting with 1-1.99 L up to >9
L, to examine the effect of day 1 fluids on patient mortality. We built binary response models for hospital
mortality and the propensity for receiving more than 5 L of fluids on day 1, using patient age and acute
conditions present on admission. Patients were grouped by the requirement for mechanical ventilation
and the presence or absence of shock. We assessed trends in the difference between actual and expected
mortality, in the low fluid range (1-5 L day 1 fluids) and the high fluid range (5 to >9 L day 1 fluids)
categories, using weighted linear regression controlling for the effects of sample size and variation within
the day 1 fluid category.

RESULTS:

Day 1 fluid administration averaged 4.4 L being lowest in the group with no mechanical ventilation and
no shock (3.6 L) and highest (5.4 L) in the group receiving mechanical ventilation and in shock. The
administration of day 1 fluids was remarkably consistent on the basis of hospital size, teaching status,
rural/urban location, and region of the country. The hospital mortality in the entire cohort was 25.8%, with
a mean ICU and hospital length of stay of 5.1 and 9.1 days, respectively. In the entire cohort, low volume
resuscitation (1-4.99 L) was associated with a small but significant reduction in mortality, of -0.7% per
litre (95% CI -1.0%, -0.4%; p=0.02). However, in patients receiving high volume resuscitation (5 to >9 L),
the mortality increased by 2.3% (95% CI 2.0, 2.5%; p=0.0003) for each additional litre above 5 L. Total
hospital cost increased by $999 for each litre of fluid above 5 L (adjusted R 2 = 92.7%, p=0.005).
CONCLUSION:

The mean amount of fluid administered to patients with severe sepsis and septic shock in the USA
during the first ICU day is less than that recommended by the Surviving Sepsis Campaign guidelines.
The administration of more than 5 L of fluid during the first ICU day is associated with a significantly

increased risk of death and significantly higher hospital costs.
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Time to Treatment and Mortality during Mandated
Emergency Care for Sepsis

N Engl ] Med. 2017 Jun 8; 376(23): 2235-2244.
Christopher W. Seymour, Foster Gesten, Hallie C. Prescott, et al.

Abstract

BACKGROUND

In 2013, New York began requiring hospitals to follow protocols for the early identification and treatment
of sepsis. However, there is controversy about whether more rapid treatment of sepsis improves outcomes
in patients.

METHODS

We studied data from patients with sepsis and septic shock that were reported to the New York State
Department of Health from April 1, 2014, to June 30, 2016. Patients had a sepsis protocol initiated within
6 hours after arrival in the emergency department and had all items in a 3-hour bundle of care for patients
with sepsis (i.e., blood cultures, broad-spectrum antibiotic agents, and lactate measurement) completed
within 12 hours. Multilevel models were used to assess the associations between the time until completion
of the 3-hour bundle and risk-adjusted mortality. We also examined the times to the administration of
antibiotics and to the completion of an initial bolus of intravenous fluid.

RESULTS

Among 49,331 patients at 149 hospitals, 40,696 (82.5%) had the 3-hour bundle completed within 3 hours.
The median time to completion of the 3-hour bundle was 1.30 hours (interquartile range, 0.65 to 2.35),
the median time to the administration of antibiotics was 0.95 hours (interquartile range, 0.35 to 1.95),
and the median time to completion of the fluid bolus was 2.56 hours (interquartile range, 1.33 to 4.20).
Among patients who had the 3-hour bundle completed within 12 hours, a longer time to the completion of
the bundle was associated with higher risk-adjusted in-hospital mortality (odds ratio, 1.04 per hour; 95%
confidence interval [CI], 1.02 to 1.05; P<0.001), as was a longer time to the administration of antibiotics
(odds ratio, 1.04 per hour; 95% CI, 1.03 to 1.06; P<0.001) but not a longer time to the completion of a
bolus of intravenous fluids (odds ratio, 1.01 per hour; 95% CI, 0.99 to 1.02; P=0.21).

CONCLUSIONS

More rapid completion of a 3-hour bundle of sepsis care and rapid administration of antibiotics, but not
rapid completion of an initial bolus of intravenous fluids, were associated with lower risk-adjusted in-

hospital mortality. (Funded by the National Institutes of Health and others.)
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Evaluating Pulmonary Function: An Assessment of
PaO,/FIO,

Crit Care Med 45: e40-¢48, 2017.
John R. Feiner, Richard B. Weiskopf

Abstract

Objectives:

Pa0O,/FI0, is used commonly for diagnosis of lung injury (acute respiratory distress syndrome and
transfusion-related acute lung injury), for assessment of pulmonary disease course and therapy, and in
pulmonary transplantation for evaluation of donor lungs and clinical outcome. It was developed for
convenience, without formal mathematical and graphic assessment to validate its suitability for these
purposes.

Design:

We examined, mathematically and graphically, the relationship of PaO,/FIO, to FIO, at constant normal
and several degrees of increased intrapulmonary shunting (QOs/Qt), assessing the impact of intra- and
extrapulmonary factors on the relationship and thus the reliability of PaO,/FIO,.

Measurement and Main Results:

The relationship of PaO,/FIO, varies at all shunt fractions but most with Os/QOt from 0.1 to 0.3 with FIO,
approximately greater than 0.4. At higher Os/Qt, the relationship is more constant and changes less with
FIO, more than 0.4. Hemoglobin concentration and arterial-venous oxygen content difference have large
effects that can confound interpretation of PaO,/F10,. Barometric pressure has a substantial effect; PCO,,
base excess, and respiratory quotient have small effects.

Conclusions:

At high Qs/Qt with FIO, more than 0.4, the relationship of PaO,/FIO, to FIO, is relatively constant.
However, with Os/Qt of 0.1-0.3, PaO,/F10, changes substantially with FIO,. Understanding the important
effects of nonpulmonary factors (especially hemoglobin concentration and arterial-venous oxygen content
difference) should enhance appropriate clinical use, interpretation of PaO,/F10,, and interpretation
of previous publications and future studies (especially those seeking to assess effects of anemia or
transfusion on lung function). The ratio of PaO,/FIO, is a good tool for some, but not many clinical

circumstances, and is insufficiently robust for most research applications.
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1. A 68 y/o male patient without systemic disease suffered from sudden onset of shortness of breath for 1
day. He had chest discomfort without radiation and dry cough for 3-4 days. He denied fever, chills, cold
sweating, nausea, vomiting, abdominal pain. Vital signs as below: BT: 36 degree, HR: 109/min, RR:
22/min, BP: 119/88 mmHg. The lab. data upon presentation showed WBC: 14,430/ul, Hb.: 14.3g/dl,
PLT: 178,000/ul, CPK: 135 IU/L, CK-MB: 5.4 ng/ml, Tn-I: 0.472 ng/ml, arterial blood gas (room air):
pH: 7.371, PCO,: 41.2 mmHg, PO,: 45 mmHg, HCO;: 23.3 mmol/L, SaO,: 80.2%. The hepatic and
renal functions were normal. Progressive dyspnea and desaturation developed followed by intubation
with ventilator support.

Which diagnosis is likely?

(A) Lung abscess

(B) Acute myocardial infarction
(C) Acute pulmonary embolism
(D) Aortic dissection

(E) Cardiac tamponade
EEE  (FE 15 )

2. (kIR B AR - AR R ERUIESER B E "B —K" HHEES 2 WREE > T
o[ Ry S 2 B

(A)&y2L

B) &ysL

() ZISL

(D) &y20L

3. A Early Goal Directed Therapy (EGDT) 2 :RH » NYIfa[& B “JE” 2
(A) EGDT C.—fi 2 » NEZ AR
(B) EGDT 5832 “Early” {@RUiiE e iz 0Ela s —
(O) #k4a 1 Z et H ATEA R ERE (dynamic) PR
(D) #mR4E T ZaHd HAiEAREEHE “fluid responsiveness” [JEHAE “fluid status”
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Figure 1. The CXR on admission showed extensive

cavitation over both upper lung fields, diffuse
infiltrates over both lung fields and left pleural

effusion

R - BALMIIETSEER WEENR] SRIFaEEET

1. [Case]

This 35 years old male patient was admitted due to chronic cough with yellow-green sputum, dyspnea,
low-grade fever and general weakness. He has smoking, drinking and irregular anti-TB treatment history
in the past several years. On admission, blood pressure: 102/60 mmHg, heart rate: 130/min, respiratory
rate: 26/min, body temperature: 37.3°C, SpO,: 86% (room air); conjunctivae: pale, sclerae: not icteric;
breathing sound: diffuse crackles, heart sound: regular but tachycardia; abdomen: soft, liver and spleen:
impalpable. Laboratory data showed: WBC: 28.14 x 10°/uL, neutrophil: 86%, Hb: 7.4 g/dL, platelet: 565
x 10°/uL; GOT: 27 U/L, GPT: 15 U/L, CRE: 1.4 mg/dL, BUN: 20 mg/dL, Na: 131 mmol/L, K: 2.7 mmol/
L.
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[Question]

What is the most likely diagnosis? What are the most appropriate diagnostic examinations?

(A) Pulmonary tuberculosis. Sputum examinations for acid fast stain and culture, nucleic acid
amplification test for Mycobacterium tuberculosis.

(B) Pulmonary tuberculosis. Sputum examinations for acid fast stain and culture, nucleic acid
amplification test for Mycobacterium tuberculosis and rapid molecular drug susceptibility testing for
rifampin with/without isoniazid.

(C) Necrotizing pneumonia. Sputum examinations for Gram stain and culture for common bacteria.

(D) Lung cancer. Bronchoscopic examination with biopsy and lavage.

[Answer]

(B) Pulmonary tuberculosis. Sputum examinations for acid fast stain and culture, nucleic acid
amplification test for Mycobacterium tuberculosis and rapid molecular drug susceptibility testing for

rifampin with/without isoniazid.

Despite significant leukocytosis (WBC: 28.14 x 10°/uL), pulmonary TB is the most likely diagnosis due
to this patient’s clinical manifestations and CXR pattern [Figure 1]. According to the “Taiwan Guidelines
for TB Diagnosis & Treatment”, sputum examinations for acid fast stain, culture and nucleic acid
amplification test for Mycobacterium tuberculosis should be done for any patient with highly suspicious
of pulmonary TB. Moreover, if the patient has an irregular anti-TB treatment history and returns after loss
to follow-up, rapid molecular diagnosis to detect rifampin- or multidrug-resistance is indicated. In this
patient, his sputum smear for acid fast stain showed strongly positive (++++); Mycobacterium tuberculosis
was isolated from liquid MGIT culture system on the 6™ day. His rapid molecular drug susceptibility
testing showed rifampin-resistant and conventional drug susceptibility testing revealed resistant to
rifampin but susceptible to all other anti-TB agents (isoniazid, ethambutol, streptomycin, pyrazinamide,
rifabutin, ofloxacin, moxifloxacin, ethionamide, kanamycin, capreomycin and para-aminosalicylic acid).
He successfully received anti-TB treatment for 18 months under the directly observed treatment program
[Figure 2 and 3].
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28 4 i
Figure 2. The CXR with improvement after Figure 3. The CXR with significant improvement
4-months anti-TB treatment after 18-months anti-TB treatment

B
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(A) &M (pneumothorax)
(B) Il (bleeding)
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The New Era
of
ICU Sedation
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Figure 6. Excised rat lungs ventilated for 1 hour using different ventilatory pressures. (L¢
! m."wM(Pﬁsum H,0. (Midclle) Lung ventilated at PIf

(PEEP) = 10cm H,0. mmw-F
~ HzO and PEEP =0. by from
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Update in Sepsis Practice —

2016 Surviving Sepsis
Campaign Guideline
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Principles of Chest X-Ray Interpretation
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Chest CT reading principles and
common signs MECTHR 2130 & B S A 2 &
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Diffuse Lung Lesions
(including Interstitial Lung Disease)

Hao-Chien Wang MD PhD
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Consolidation & Atelectasis
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Recruitment Maneuver and Mode Setting in |
Personalizing Mechanical Ventilation

Ll e Hsin-Kuo Ko, MD. PhD.
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What are the challenges of new
definitions for sepsis and septic shock?
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