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Session Goals

Recognize impact and prognostic value of fever and infections on patient care outcomes

|dentify causes of fever frequently seen in conjunction with or following acute stroke

Formulate diagnostic and treatment approaches for acute stroke patients with fever and infection




Case

A 76-year-old man with paroxysmal atrial fibrillation is admitted with left-sided hemiplegia and
neglect. He is admitted to vascular neurology for management of a right MCA stroke.

On the afternoon of day 3 of hospitalization, the nurse calls to report a temperature of 101.7° F
obtained on routine vitals.

Is this expected? What are the implications?

What causes should be considered?

How should they be evaluated and treated?




Fever and Stroke — Epidemiology

Fevers commonly affect patients
admitted with acute stroke

2011 retrospective cohort study of 1361
ischemic stroke patients identified fever
events in 35.5% of admissions

Other studies have estimated even
higher rates
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Figure 2. Relative risk of worse outcome with fever/higher body temperature.
Greer et al, 2008




Fever Burden and Outcomes

Phipps et al correlated fever burden to poor

outcomes, including primary outcome of
combined death or discharge to hospice

44.3%

24.7%

H
:
'é 40%
Notably, make-up of cohorts significantly i
different i
Fevers cohort older, sicker, higher baseline § 20%
NIHSS é

0%

9.2%
& .

no fever low medium high
(0.1-2.0) (2.1-4.0) (>4.0)

Fever burden category (degree-days)

Figure. In-hospital mortality or discharge to hospice and fever

burden.

Phipps et al 2011



Temperature management

American Heart Associate/American
Stroke Association recommend use of
antipyretics (acetaminophen) for T>38 °C

European Stroke Organization Guidelines
do not make a recommendation for
treatment

3.3. Temperature COR LOE

1. Sources of hyperthermia (temperature =38°C) should be identified and
treated, and antipyretic medications should be administered to lower
temperature in hyperthermic patients with siroke.

Addifional support for this recommendation unchanged from the 2013 AlS Guidelines is provided by a large
retrospective cohort study conducted from 2005 to 2013 of patients admitted to intensive care units in Australia, New
Zealand, and the United Kingdom. Peak temperature in the first 24 hours <37°C and =39°C was associated with an
increased risk of in-hospital death compared with normathermia in 9366 patients with AIS."=

Recommendation

In patients with acute ischemic stroke and hyperthermia, we cannot
make any recommendation for treating hyperthermia as a means to
improve functional outcome and/or survival.

Quality of evidence: Low/&$

Strength of recommendation: Weak




Approaching the Evaluation

Evaluate urgency

Embrace clinical history and examination
Productive cough? Respiratory compromise? Abnormal breath sounds?
Pain or burning with urination? Suprapubic or flank tenderness?
Unilateral leg swelling and pain?

Test thoughtfully
Blood cultures
UA and culture
CXR, respiratory cultures
Respiratory viral testing
Stool studies
Advanced imaging (US, CT, echo)




Infections and Stroke

Infections commonly complicate the acute care of stroke patients

2011 Meta-analysis of 87 studies found 30% of acute stroke admissions were complicated by infection
10% Pneumonia

10% Urinary Tract infections
10% Other

BUT, not all that fevers is infection
Aspiration pneumonitis
Venothromboembolic disease
Central fever
Drug fever
Other causes




Sepsis
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Remeasure lactate

No perfect screening tool | ctvas (> 2 mmav). |
' e N
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Pneumonia in Stroke

* Most commonly diagnosed ~2-4 days after
stroke

- Often associated with/due to aspiration

- Generally considered hospital acquired

Radiopaedia.org




Predictors of Stroke Associated Pneumonia

Table 2 Predictors and associated ORs of post<stroke prneumonia
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Pneumonia and Associated Outcomes

Higher mortality rates

Longer length of stay

Higher rates of dependency at discharge

Cumulative Survival
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Treatment and Prevention

Evaluation/Treatment Prevention
Obtain respiratory cultures Avoid unnecessary PPI/H2 blocker use
Empiric antibiotic coverage for S. aureus, Dysphagia management (NPO status, early
Pseudomonas, gram negative bacilli based assessment, dietary modification)
on unit resistance patterns, tailor to culture
results

Prophylactic antibiotics not recommended

/ day total course




Urinary Tract Infections in Stroke

Associations
Female Sex
Older age
Higher levels of disability
Urinary retention

Diagnosis
Symptoms + pyuria/bacteruria
Simple vs Complicated

Management

Empiric antibiotics covering gram negative
bacilli

Tailor to culture results
Duration

Prevention

Avoid/minimize use of internal urinary
catheters



Other Fevers in Stroke

Post-myocardial infarction syndrome

Central fevers (Dressler Syndrome)

HSV encephalitis

DVT
Thyroid Storm

Blood transfusion Endocarditis




Sources

Greer DM, Funk SE, Reaven NL, Ouzounelli M, Uman GC. Impact of fever on outcome in patients with stroke and neurologic injury: a comprehensive meta-analysis. Stroke. 2008 Nov;39(11):3029-35. doi:
10.1161/STROKEAHA.108.521583. Epub 2008 Aug 21. PMID: 18723420.

Phipps MS, Desai RA, Wira C, Bravata DM. Epidemiology and outcomes of fever burden among patients with acute ischemic stroke. Stroke. 2011 Dec;42(12):3357-62. doi: 10.1161/STROKEAHA.111.621425. Epub 2011 Oct 6. PMID:
21980196.

Wastfelt M, Cao Y, Strom JO. Predictors of post-stroke fever and infections: a systematic review and meta-analysis. BMC Neurol. 2018 Apr 23;18(1):49. doi: 10.1186/s12883-018-1046-z. PMID: 29685118; PMCID: PM(C5913801.

Rincon F, Patel U, Schorr C, Lee E, Ross S, Dellinger RP, Zanotti-Cavazzoni S. Brain injury as a risk factor for fever upon admission to the intensive care unit and association with in-hospital case fatality: a matched cohort study. J Intensive
Care Med. 2015 Feb;30(2):107-14. doi: 10.1177/0885066613508266. Epub 2013 Oct 16. PMID: 24132129.

Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis NC, Becker K, Biller J, Brown M, Demaerschalk BM, Hoh B, Jauch EC, Kidwell CS, Leslie-Mazwi TM, Ovbiagele B, Scott PA, Sheth KN, Southerland AM, Summers DV,
Tirschwell DL. Guidelines for the Early Management of Patients With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Management of Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the
American Heart Association/American Stroke Association. Stroke. 2019 Dec;50(12):e344-e418. doi: 10.1161/STR.0000000000000211. Epub 2019 Oct 30. Erratum in: Stroke. 2019 Dec;50(12):e440-e441. PMID: 31662037.

Ntaios G, Dziedzic T, Michel P, Papavasileiou V, Petersson J, Staykov D, Thomas B, Steiner T; European Stroke Organisation. European Stroke Organisation (ESO) guidelines for the management of temperature in patients with acute
ischemic stroke. Int J Stroke. 2015 Aug;10(6):941-9. doi: 10.1111/ijs.12579. Epub 2015 Jul 6. PMID: 26148223.

Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, Palmer LB, Napolitano LM, O'Grady NP, Bartlett JG, Carratala J, El Solh AA, Ewig S, Fey PD, File TM Jr, Restrepo MlI, Roberts JA, Waterer GW, Cruse P, Knight SL, Brozek JL.
Management of Adults With Hospital-acquired and Ventilator-associated Pneumonia: 2016 Clinical Practice Guidelines by the Infectious Diseases Society of America and the American Thoracic Society. Clin Infect Dis. 2016 Sep
1;63(5):e61-e111. doi: 10.1093/cid/ciw353. Epub 2016 Jul 14. Erratum in: Clin Infect Dis. 2017 May 1;64(9):1298. Erratum in: Clin Infect Dis. 2017 Oct 15;65(8):1435. Erratum in: Clin Infect Dis. 2017 Nov 29;65(12):2161. PMID: 27418577;
PMCID: PMC4981759.

Levy MM, Evans LE, Rhodes A. The Surviving Sepsis Campaign Bundle: 2018 update. Intensive Care Med. 2018 Jun;44(6):925-928. doi: 10.1007/s00134-018-5085-0. Epub 2018 Apr 19. PMID: 29675566.

de Jonge JC, van de Beek D, Lyden P, Brady MC, Bath PM, van der Worp HB. Temporal Profile of Pneumonia After Stroke. Stroke. 2022 Jan;53(1):53-60. doi: 10.1161/STROKEAHA.120.032787. Epub 2021 Sep 14. Erratum in: Stroke. 2022
Mar;53(3):€129. PMID: 34517764; PMCID: PMC8700305.

Thompson HJ. Evidence-base for Fever interventions following stroke. Stroke. 2015 May;46(5):e98-e100. doi: 10.1161/STROKEAHA.115.008188. Epub 2015 Apr 14. PMID: 25873595.

Banda KJ, Chu H, Kang XL, Liu D, Pien LC, Jen HJ, Hsiao SS, Chou KR. Prevalence of dysphagia and risk of pneumonia and mortality in acute stroke patients: a meta-analysis. BMC Geriatr. 2022 May 13;22(1):420. doi: 10.1186/s12877-022-
02960-5. PMID: 35562660; PMCID: PMC9103417.

Sazama K, DeChristopher PJ, Dodd R, et al. Practice parameter for the recognition, management, and prevention of adverse consequences of blood transfusion. College of American Pathologists. Arch Pathol Lab Med 2000; 124:61.




	Medical Co-management of the Stroke Patient
	Disclosure
	My Role
	Session Goals
	Case
	Fever and Stroke – Epidemiology
	Impact of Fevers �on Outcomes
	Fever Burden and Outcomes
	Temperature management
	Approaching the Evaluation
	Infections and Stroke
	Sepsis
	Pneumonia in Stroke
	Predictors of Stroke Associated Pneumonia
	Pneumonia and Associated Outcomes
	Treatment and Prevention
	Urinary Tract Infections in Stroke
	Other Fevers in Stroke
	Sources

