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Objectives

Discuss vasopressor titration in patients with septic shock.Discuss

Identify and prioritize titration of vasoactive drugs.
Identify and 

prioritize

Apply the Surviving Sepsis Campaign Guidelines to titrate 
vasoactive medications.

Apply



Background

Sepsis is a top 15 leading cause of death in the United States (Heron, 2019)

Approximately 50% of all hospital deaths are attributed to sepsis (Liu et al., 2014)

2.5 million cases were reported between Sept 2010 and Sept 2016 (Paoli, Reynolds, 
Sinha, Gitlin, & Crouser, 2018)

Mortality rate varies based on severity of disease (Mayr, Yende, & Angus, 2014) 

Use of vasopressors increases mortality rate to 50% (Brown et al., 2013)



“Except on few occasions, 

the patient appears to die from 

the body's response to infection 
rather than from it.”

• Sir William Osler – 1904
• The Evolution of Modern Medicine



Arellano, Daniel L., and Sandra K. Hanneman. "Vasopressor weaning in patients with septic shock." Critical care nursing clinics of North America26.3 

(2014): 413-425.







Resuscitation

Crystalloids as the initial fluid of choice in the resuscitation of 
severe sepsis and septic shock

Avoid Hetastarch or Hespan compounds 

Albumin in the fluid resuscitation of severe sepsis and septic 
shock when patients require substantial amounts of crystalloids

Initial fluid challenge in patients with sepsis induced tissue 
hypoperfusion with suspicion of hypovolemia to achieve a 
minimum of 30 mL/kg of crystalloids. More rapid administration 
and greater amounts of fluid may be needed in some patients 



Types of 
Fluids

• Is normal saline normal?

• Lactated Ringers vs 
normal saline – are they 
comparable?

• Albumin vs NS



Administration 
of Vasopressors

Remember less 
than 6 hours

Proximal veins 
if possible



Review of Hemodynamics 
& Vasopressors in Septic Shock



Factors of 
Cardiac 
Performance
• Preload-fill 

• Volume/pressure inside 
ventricle at end of diastole

• Left ventricular end-diastolic 
volume

• Afterload-resistance pressure

• Resistance to ejection of 
blood from left ventricle

• Determined by system 
vascular resistance in aorta

• Myocardial contractility

• Stroke volume and preload

• Ejection fraction

• Heart rate

Adapted from: McCance, K. L. & Huether, S. E. (2019). Pathophysiology: The biologic basis for disease in adults and children (8th ed.). St. Louis, MO. 
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Vasopressors

• Vasopressor therapy initially to 
target a mean arterial pressure 
(MAP) of 65 mm Hg 

• Norepinephrine as the first 
choice vasopressor

• All patients requiring 
vasopressors have an arterial 
catheter placed as soon as 
practical if resources are 
available



Catecholamine Sparing Strategies



Adverse Effects of Catecholamines

Arrhythmias Ischemia
Increased 

myocardial O2 
demand

Hyperglycemia

Decreased cardiac 
output

Inflammation Immunosuppression
Increased 

mortality??



Corticosteroids
Indicated with persistent hemodynamic instability

Hydrocortisone 50mg IV every 6 hours.   OR   Hydrocortisone 100mg IV every 8 hours

DO NOT use the  ACTH stimulation test (grade 2B)

In treated patients hydrocortisone, taper when vasopressors are no longer required

Corticosteroids not be administered for the treatment of sepsis in the absence of shock

Multiple studies have shown decreased time on vasopressors. No mortality benefit

Complications associated with steroids



Vasopressin

• VASST Trial: Evaluated vasopressin (AVP) versus norepinephrine (NE) effect on 28 day 
mortality in septic shock

• Multicenter, randomized, double-blind; N = 778

• Stratified by baseline NE dose

• No difference in primary outcome (35.4% vs. 39.3%) 28- day Mortality

• Secondary outcomes: No difference in 90 day mortality, any organ dysfunction 
subgroup, or LOS

• No difference in adverse effects

• Conclusions▫ AVP significantly decreased NE doses at day 4 (p < 0.001)▫ AVP MAY 
improve mortality in patients with less severe shock



Renin-angiotensin-aldosterone system

22Adapted from: McCance, K. L. & Huether, S. E. (2019). Pathophysiology: The biologic basis for disease in adults and children (8th ed.). St. Louis, MO. 
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Vasopressor Discontinuation

POLICY AND RESEARCH



Background POOR TITRATION COMPLIANCE

Asfar, P., Meziani, F., Hamel, J. F., Grelon, F., Megarbane, B., Anguel, N., ... & Radermacher, P. (2014). High versus 

low blood-pressure target in patients with septic shock. N Engl J Med, 370, 1583-1593.

Lamontagne, F., Meade, M. O., Hébert, P. C., Asfar, P., Lauzier, F., Seely, A. J., ... & Heyland, D. K. (2016). Higher 

versus lower blood pressure targets for vasopressor therapy in shock: a multicentre pilot randomized controlled 

trial. Intensive care medicine, 42(4), 542-550.



Results

• Aggregate titration data divided by 
Aggregate vasopressor hours 

• Failure to Titrate: 5395/2598= 2.07

• Incorrect Titration: 316/2598= 0.12

• Correct Titration: 
• 704/2598= 0.27

• Titration N/A

• 3977/2598=1.53

• 4 opportunities per hour



• Nurses were more likely to titrate vasopressors (upward or downward) 
during medication bag replacement. 

• Nurses were less likely to titrate vasoactive therapy while outside of the 
ICU environment for a procedure or diagnostic test. 

• Titrations notably decreased 2 hours before shift change but then 
increased after shift change. If a titration was attempted several times 
without success, nurses were less likely to attempt titration again within 
that hour. 

• Patients on continuous venous-to-venous hemodialysis were less likely to 
receive aggressive vasopressor titration.

Other Results
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Background

• 5 minutes to correctly initiate the first 
titration of vasopressors (Fadale, 
Tucker, Dungan, & Sabol, 2014)

• Deviations from titration protocols 

• Medication management standards to 
maintain consistent administration 
practices and decrease variation 
among nurses



Background

• In 2017, The Joint Commission updated standards related to medication management of 
titratable infusions with the intention of promoting safe practices.

• Required elements for titration orders:

• Medication Name

• Medication Route

• Initial or starting dose/rate of infusion (or both)

• Incremental units for increasing or decreasing the dose/rate

• Frequency of incremental changes

• Maximum dose/rate

• Objective clinical end point

• Expectation to document each change in dose/rate as it occurs



Background

• Detailed titration instructions increased the amount of time for 
hemodynamic stability (Chen et al. 2019) 

• Closed loop controllers to improve titration and reduce 
norepinephrine dosing (Joosten et al., 2019; Rinehart, Ma, Calderon, 
& Cannesson, 2018; Merouani, et al., 2008)



Problem/Purpose

Problem

• Managing orders

• Burden of documentation

• Limited scope of practice and loss of 
autonomy

• Delays in care

• Concern for moral distress 

• Lack of evidence regarding best 
practices

Purpose

✓To explore the practices and 
purposes of nurses regarding 
The Joint Commission 
standards for titration of 
continuous medication 
infusions



Results
• 941 responded; 781 included after removing those who did not consent, had no experience with titration, 

or were unable to complete the survey

Experience Results

Years of experience with titrating medications 12.27 years (SD, 10.10; median, 9)

Working in an ICU: 82%

Prior to new standards, always or often titrated to goal parameter 86%

Counseled or witnesses a nurse being counseled as a result of not following 
orders

24%

Perceived new standards contributed to delays in care 80%

Experienced moral distress 93%

Inability to comply with titration orders as written 34%

Suboptimal care and inability to meet patient needs 68%

Titration of medication outside of orders 70%

Request for revision of goal parameter orders to meet patient needs 84%

Davidson, J. E., Doran, N., Petty, A., Arellano, D. L., Henneman, E. A., Hanneman, S. K., ... & Rincon, T. (2021). Survey of nurses’ experiences applying The Joint Commission’s medication management titration standards. American Journal of Critical 
Care, 30(5), 365-374.



Correlates to Moral Distress (scale 0-10)
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Davidson, J. E., Doran, N., Petty, A., Arellano, D. L., Henneman, E. A., Hanneman, S. K., ... & Rincon, T. (2021). Survey of nurses’ experiences applying The Joint Commission’s medication management titration standards. American Journal of Critical 
Care, 30(5), 365-374.



Conclusions

• Critical care nurses perceive the medication titration standards as 
adversely impacting patient care and contributing to moral distress. 

• The recent 2020 TJC updates attempted to address reported 
concerns, yet they do not address the delays in care and moral 
distress associated with inability to comply with orders that do not 
match the individual patient’s response to these titrated medications. 

• Ongoing collaboration with The Joint Commission is indicated to 
share these findings and identify modifications to the standards that 
meet the patient’s clinical needs, optimizes patient safety, and 
prevents moral distress amongst nurses on the front line. 
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Model of Stressors
and Outcomes

Davidson, J. E., Chechel, L., Chavez, J., Olff, C., & Rincon, T. (2021). Thematic Analysis of Nurses’ Experiences With The Joint 
Commission’s Medication Management Titration Standards. American Journal of Critical Care, 30(5), 375-384.



Harm: Erosion of Workplace Wellness

“When an ETOH patient escalates rapidly, RNs are often times put in 
harm’s way trying to comply with inadequate titration orders.” (R70) 

“I cannot even tell you the amount of frustration this issue has caused 
among the bedside nurses in my unit. It is constant and very real. We 
are audited continuously and get "reminders" if every titration is not 
correctly documented. It creates extraordinary, unnecessary pressure...” 
(R9)



Harm: Moral Dilemma

“Due to JC finding, we are forced to LIE about what we are doing. 
Example if patient is crumping & order is to titrate levo by 1, I am going 
to titrate how I need to keep patient alive & then fake my 
documentation.” (Row 79)



Harm: Patient Safety

“My main concern in titration parameters is delay in care. Too often I 
have had patients or been involved in helping another nurse’s patients, 
who require much more large titrations upwards to control severe 
agitation or profound hypotension.”(R27)



Professionalism: Autonomy

• “I appreciate the effort to put the titration of vasoactive medications 
back into the hands of the critical care RN so she/he can respond to 
the changing patients needs. This is the art of critical care nursing and 
belongs at the bedside.” (row 66)

• “The titration parameters recommended by TJC are profoundly 
unrealistic in an ICU setting. Nurses in an ICU setting have received 
the training and classes to be able to titrate an infusion without strict 
parameters...” (row 15)



Professionalism: Nurse Proficiency

“I really appreciate this survey. In my experience, the 
providers writing the titration amounts and frequency 
have little or no experience with actually titrating IV 
drips at the bedside. These strict titration parameters 
do not take into account differences between patients 
(sensitivity to meds, pain med tolerance, other 
hemodynamic issues etc)--which is why nursing 
judgement/autonomy should not be limited by these 
TJC requirements.” (row 108)



Conclusion
The standards impose harm through 
• erosion of workplace wellness
• introduction of moral dilemmas 
• patient safety concerns

Professionalism is threatened through 
• limits on scope and autonomy  

Nurses may be better suited than physicians to determine 
titration specifics
• Moment by moment changing patient needs
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Vasopressor Discontinuation

STRATEGIES FOR SUCCESS



TARGET Population for lower MAP goals

• Per multiple guideline recommendations, all patients with septic shock should target MAP ≥65mmHg

• Populations where Lower MAP Goals have the highest recommendation: 

• Clinically-relevant bleeding

• Major persistent arrhythmias

• Myocardial infarction

• Mesenteric ischemia

• Distal-limb ischemia

• ESRD patients

• Evolving literature in patients with TBI or delirium

• Brain Trauma Foundation recommends a target CPP between 50 and 70 mmHg

Bratton, S. L., Chestnut, R. M., Ghajar, J., McConnell, F. H., Harris, O. A., Hartl, R., ... & Schouten, J. (2007). Guidelines for the management of severe traumatic brain injury. IX. Cerebral perfusion thresholds. Journal of neurotrauma, 24, S59-
64. Kato, R., & Pinsky, M. R. (2015). Personalizing blood pressure management in septic shock. Annals of intensive care, 5(1), 41.



BE A WEAN-ER! 
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Individual titration

Tailored titration 
of catecholamines 

to each patient. 
Avoid wide 

fluctuations in 
MAP

Establish an 
individualized 

target MAP goal 
based on the 

patient scenario 

Change alarm 
limits on the 

monitor to reduce 
nuisance alarms 

and to encourage 
nursing titration 

WEAN. Less is 
More.



Case Study 1*

• 65yo with gram negative, septic 
shock

• Arterial BP: 120/76 (91)

• Heart Rate: 110

• CVP: 16

• Not intubated 

• Non-Invasive CO: 
• SVR: 900

• CO/CI: 5/2.5

• Norepinephrine 10 mcg/min

• Phenylephrine 100 mcg/min

• Vasopressin 0.04 u/min

• Which vasopressor to wean 
first?  Why?

• Norepinephrine vs Phenyl



Case Study 2

• 56yo with COVID pneumonia

• Arterial BP: 140/56 (84)

• Heart Rate: 126

• RASS -2, intubated

• CVP: 12

• Non-Invasive CO:
• SVR: 1400

• CO/CI: 6/3.2

• Norepinephrine 30mcg/min

• Vasopressin 0.03u/min

• Epinephrine 15mcg/min

• Ang II 40ng/kg/min

• Which vasopressor to wean 
first? Why?



Case Study 3

• 78yo F with hx AF s/p Ao Valve 
replacement and Maze 
Procedure

• Arterial BP: 142/60 (87)

• Hear Rate: 140 irregular

• RASS -2, intubated

• CVP: 10

• Swan: 
• SVR: 1000
• CO/CI: 6/3.0

• Norepinephrine 24mcg/min

• Phenylephrine 25mcg/min

• Vasopressin 0.03u/min

• Which vasopressor to wean 
first? Why?



Case Study 4

• 45yo M with cellulitis

• Arterial BP: 100/64 (76)

• Hear Rate: 82

• Not intubated

• Norepinephrine 10mcg/min

• Vasopressin 0.04u/min

• Which vasopressor to wean 
first? Why?



Questions?



• Heron M. (2019). Deaths: Leading causes for 2017: National Vital Statistics Reports. National Center for Health Statistics, 68 (6). Retrieved 
from: https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_06-508.pdf.

• Liu, V., Escobar, G. J., Greene, J. D., Soule, J., Whippy, A., Angus, D. C., & Iwashyna, T. J. (2014). Hospital deaths in patients with sepsis from 
2 independent cohorts. JAMA, 312(1), 90-92.

• Paoli, C. J., Reynolds, M. A., Sinha, M., Gitlin, M., & Crouser, E. (2018). Epidemiology and costs of sepsis in the United States—an analysis 
based on timing of diagnosis and severity Level. Critical Care Medicine, 46(12), 1889.

• Mayr, F.B., Yende, S. & Angus, D.C. (2014) Epidemiology of severe sepsis. Virulence, 5, 4-11.

• Brown, S. M., Lanspa, M. J., Jones, J. P., Kuttler, K. G., Li, Y., Carlson, R., ... & Morris, A. H. (2013). Survival after shock requiring high-dose 
vasopressor therapy. Chest, 143(3), 664-671.

• Arellano, Daniel L., and Sandra K. Hanneman. "Vasopressor weaning in patients with septic shock." Critical care nursing clinics of North 
America 26.3 (2014): 413-425.

• Bone, R. C., Balk, R. A., Cerra, F. B., Dellinger, R. P., Fein, A. M., Knaus, W. A., ... & Sibbald, W. J. (1992). Definitions for sepsis and organ 
failure and guidelines for the use of innovative therapies in sepsis. Chest, 101(6), 1644-1655.

• McCance, K. L. & Huether, S. E. (2019). Pathophysiology: The biologic basis for disease in adults and children (8th ed.). St. Louis, MO. 

• Asfar, P., Meziani, F., Hamel, J. F., Grelon, F., Megarbane, B., Anguel, N., ... & Radermacher, P. (2014). High versus low blood-pressure target 
in patients with septic shock. N Engl J Med, 370, 1583-1593.

• Davidson, J. E., Chechel, L., Chavez, J., Olff, C., & Rincon, T. (2021). Thematic Analysis of Nurses’ Experiences With The Joint Commission’s 
Medication Management Titration Standards. American Journal of Critical Care, 30(5), 375-384.

References

61



• Singer, M., Deutschman, C. S., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., ... & Hotchkiss, R. S. (2016). The third international 
consensus definitions for sepsis and septic shock (Sepsis-3). Jama, 315(8), 801-810.

• Levy, M. M., Evans, L. E., & Rhodes, A. (2018). The surviving sepsis campaign bundle: 2018 update. Intensive care medicine, 44(6), 925-
928.

• Rhodes, A., Evans, L. E., Alhazzani, W., Levy, M. M., Antonelli, M., Ferrer, R., ... & Rochwerg, B. (2017). Surviving sepsis campaign: 
international guidelines for management of sepsis and septic shock: 2016. Intensive Care Medicine, 43(3), 304-377.

• Khanna, A., English, S. W., Wang, X. S., Ham, K., Tumlin, J., Szerlip, H., ... & McCurdy, M. T. (2017). Angiotensin II for the treatment of 
vasodilatory shock. New England Journal of Medicine, 377(5), 419-430.

• Weiss, S. L., Peters, M. J., Alhazzani, W., Agus, M. S., Flori, H. R., Inwald, D. P., ... & Brierley, J. (2020). Surviving sepsis campaign 
international guidelines for the management of septic shock and sepsis-associated organ dysfunction in children. Intensive care medicine, 
46(1), 10-67.

• Jones, S. L., Ashton, C. M., Kiehne, L., Gigliotti, E., Bell-Gordon, C., Disbot, M., ... & Wray, N. P. (2015). Reductions in sepsis mortality and 
costs after design and implementation of a nurse-based early recognition and response program. The Joint Commission Journal on Quality 
and Patient Safety, 41(11), 483-AP3.

• Khanna, A., English, S. W., Wang, X. S., Ham, K., Tumlin, J., Szerlip, H., ... & Deane, A. M. (2017). Angiotensin II for the treatment of 
vasodilatory shock. New England Journal of Medicine, 377(5), 419-430.

• Lamontagne, F., Meade, M. O., Hébert, P. C., Asfar, P., Lauzier, F., Seely, A. J., ... & Heyland, D. K. (2016). Higher versus lower blood pressure 
targets for vasopressor therapy in shock: a multicentre pilot randomized controlled trial. Intensive care medicine, 42(4), 542-550.

• Davidson, J. E., Chechel, L., Chavez, J., Olff, C., & Rincon, T. (2021). Thematic Analysis of Nurses’ Experiences With The Joint Commission’s 
Medication Management Titration Standards. American Journal of Critical Care, 30(5), 375-384.

References

62


	Slide 1: Titration of Vasoactive Medications in Septic Shock 
	Slide 2: Disclosures
	Slide 3: Objectives
	Slide 4: Background
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Resuscitation
	Slide 10: Types of Fluids
	Slide 11:       Administration of Vasopressors
	Slide 12: Review of Hemodynamics  & Vasopressors in Septic Shock
	Slide 13: Factors of Cardiac Performance
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Vasopressors
	Slide 18: Catecholamine Sparing Strategies
	Slide 19: Adverse Effects of Catecholamines
	Slide 20: Corticosteroids
	Slide 21: Vasopressin
	Slide 22: Renin-angiotensin-aldosterone system
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Vasopressor Discontinuation
	Slide 27: Background
	Slide 28: Results
	Slide 29: Other Results
	Slide 30: Background
	Slide 31: Background
	Slide 32: Background
	Slide 33: Problem/Purpose
	Slide 34: Results
	Slide 35: Correlates to Moral Distress (scale 0-10)
	Slide 36: Conclusions
	Slide 37: Acknowledgements
	Slide 38
	Slide 39: Model of Stressors and Outcomes
	Slide 40: Harm: Erosion of Workplace Wellness
	Slide 41: Harm: Moral Dilemma
	Slide 42: Harm: Patient Safety
	Slide 43: Professionalism: Autonomy
	Slide 44: Professionalism: Nurse Proficiency
	Slide 45: Conclusion
	Slide 46
	Slide 47
	Slide 48
	Slide 49: Vasopressor Discontinuation
	Slide 50: TARGET Population for lower MAP goals
	Slide 51: BE A WEAN-ER!  
	Slide 52
	Slide 53
	Slide 54
	Slide 55: Individual titration
	Slide 56: Case Study 1*
	Slide 57: Case Study 2
	Slide 58: Case Study 3
	Slide 59: Case Study 4
	Slide 60: Questions?
	Slide 61: References
	Slide 62: References

