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Objectives
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• To understand and identify the physiologic mechanism of hypotension
• To understand the effects of antihypertensive medication on blood pressure 

when a patient has a clinical status change
• To identify sequelae of treatment leading to hypotension
• To understand and manage symptomatic anemia
• To be able to manage medication adjustments and/ or add new medications
• Discuss coordination of care with primary medical team, PMD, and consultants 



Causes of Hypotension in the Outpatient Setting

4

• Sepsis and infusion reactions will not be discussed during this lecture
• Medication Related
• Sequelae to Treatment
• Anemia
• Dehydration/ Lack of Intake
• Adrenal insufficiency
• Orthostasis and Autonomic Neuropathy
• GI Bleed/ bleeding
• Cardiac Status – murmur? EF?
• Combinations of any of the above.



Lab/ Clinic Check In
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• There are five primary vital signs: body temperature, blood pressure, pulse 
(heart rate), breathing rate (respiratory rate),and oxygen saturation.  These 
items are often notated as Temp, BP, HR, RR, and SaO2%, respectively. 

• Prior knowledge of normative values give us a quick glance during patient 
check in.  The readings from a given patient may enter an abnormal range 
prior to any symptoms. 

• Abnormal V/S can be a sign of an underlying medical issue that needs to be 
identified and managed.  It is possible to have abnormal V/S and be 
asymptomatic.



Blood Pressure
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 The pressure of circulating blood against the walls of the blood vessels.  

 Measured in mg/Hg

 Regulated by the autonomic nervous system

 Can be affected by many factors



Fancy Plumbing Circuit
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• Heart is the pump (2 pumps in 1)

• Blood vessels are the pipes

• The pipes have the ability to expand and contract in relation to physiologic, 
pathologic or iatrogenic changes 

• Controlled by the autonomic nervous system



Blood Vessels
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• Blood vessels have three layers : Intima, Media and Adventitia

• The adventitia or outer layer which provides structural support and shape to 
the vessel

• The tunica media or a middle layer composed of elastic and muscular tissue 
which regulates the internal diameter of the vessel

• The tunica intima or an inner layer consisting of an endothelial lining which 
provides a frictionless pathway for the movement of blood



Anatomy
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Approach to the Clinic Patient with Hypotension
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• It is possible to have very low BP and be asymptomatic. 
• Is the patient stable?
• Consider underlying issues/ Comorbid conditions 
• Hematologic status (Anemia, Bleeding?, Spleen size?)
• Vasovagal reaction
• Dehydration/ lack of intake
• Medication induced
• Adrenal axis – have they been on steroids? 
• What is the current therapy?  Is the patient heavily pre-treated?
• Note changes in Hgb, serum creatinine, albumin, body weight  
• Review the treatments of other co-morbid conditions



Case Presentation
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• Baseline Data: 75 W male with pancreatic cancer established with Moffitt on 
12/2019

• 191 lbs after recent 15 lb weight loss (baseline weight 206 lbs)
• PMHx:  HTN, HLD, glaucoma
• Meds: metoprolol succinate 25 mg QD, lisinopril 20 mg QD, lovastatin 40 mg 

daily, temazepam 15 mg QHS, timolol eye gtts
• Labs : WBC 6, Hgb 12, plts 188.  Cr 0.5 CMP otherwise unremarkable 
• Gemcitabine and nabpaclitaxel regimen ordered by MD



Case Presentation
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• 2/26/2020 Intervisit note stating Pt has become “severely weak”
- IVF and labs ordered at MIP for 2/27
- Pt presents to lab draw and feels like he is “going to pass out”
- V/S: BP – 92/51, Pulse – 65, Temp – 37 c ,  RR – 18, SaO2 -96% Weight 186 

lbs



Why is this patient hypotensive and how are you going to fix 
it?

1
3

• The assumption based on the triage call is that he is dehydrated
• He is eating and drinking well.  Taking all meds as prescribed
• Labs available at presentation:
• 2/19/2020 WBC 3.29, ANC 1840, Hgb 9.1 (Hgb on 12/19 was 12)
• TAKING ALL MEDS AS PRESCRIBED!

• Is this patient dehydrated?



Diagnosis and Management
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Diagnosis
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• Hypotension is due to 3 major factors
• 1- anemia secondary to chemo (Baseline Hgb 12, now 9.1)
• 2- persistent administration of antihypertensive meds
• 3- weight loss (206 to 186 lb)

• His intake is adequate and he is not dehydrated
• He is hypovolemic from anemia
• His beta blocker is knocking out his compensatory mechanism for tachycardia
• His ACE inhibitor is contributing to the hypotension
• What is the reversal agent for beta blockers? 
• Does he need a blood transfusion?



Management
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• Thorough Hx and PE
• Review of entire chart including Serial BP measurements, current treatment, 

med list review, questioning caregiver about Pt intake.
• Glucagon given (1 mg IM)
• IVF given (2 liters)
• Type and Cross specimen drawn 
• D/C Beta blocker (ONLY DO THIS IF THIS IS USED FOR HYPOTENSION – IF USED 

FOR AFIB DOSE REDUCE AND COORDINATE WITH PRESCRIBING MD)
• D/C ACEi until BP normalizes
• Pt advised to keep a BP diary and bring it to clinic. 



Follow up
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• Sx resolved after fluids  

• Did not take meds the next day and sx did not return

• Did not need to resume antihypertensive meds over the next month – he 
became normotensive after weight loss

• He did not need blood



What is the Difference Between a Medicine and a Poison?
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Dosage!



Fun Fact
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• In 1968, studies carried out in the Royal College of Surgeons laboratories of 
Nobel prize winner, John Vane, showed that peptides from a Brazilian viper’s 
(Bothrops jararaca) venom inhibited the activity of ACE from dog lung. *

• Snake envenomation causes pathologic hypotension (and DIC)

• Years later this research led to the first modern ACE inhibitor, captopril. 

• *Bakhle YS. Conversion of angiotensin I to angiotensin II by cell-free extracts of dog lung. Nature 1968;220:919–21.



Bothrops Jararaca Medical Herpetology
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Clinical Considerations and Pearls
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• Med list review: enlarged prostate treatment? Diuretics? Recent Steroids?

• Always ask care giver about the patient’s oral intake

• Ask about “Nausea”.  Describe the sensation of nausea without using the word 
nausea

• Trend body weight, albumin, Hgb and creatinine

• Vasovagal Syncope most common in blood draw from a needle stick.  Also 
common from straining on the toilet when constipated.



Clinical Considerations and Pearls
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• Diuretics: I almost always D/C these on Pts getting cytotoxic chemo. Chronic 
use while on therapy often leads to hypovolemia and electrolyte imbalance. 
Add KCl when using a diuretic.  If K is low Mag is low

• Albumin status.  If the albumin is low and the pt has edema a diuretic will not 
work.  Attempted diuresis with low albumin will result in hypovolemia with 
(likely) unchanged peripheral edema and hypotension



Clinical Pearl:  Relationship between Albumin and Body 
Weight

2
3

• Albumin — Albumin is quantitatively the most important plasma protein. 
Synthesized in the liver

• The serum albumin concentration reflects the rate of synthesis, rate of 
degradation, and volume of distribution. Albumin synthesis and function are 
regulated by a variety of factors, including nutritional status, serum oncotic 
pressure, cytokines, and hormones. How these factors operate on a cellular 
level is not precisely known 

• inhibitory substances associated with inflammatory states, such as tumor 
necrosis factor and interleukin-1, impede albumin synthesis and may affect 
nononcotic (eg, antioxidant, scavenging, immune-modulating, endothelial 
protective) functions of albumin.

• Little is known about the clearance of albumin, which is primarily by 
catabolism. The half-life of albumin in serum is approximately 20 days, with 4 
percent of the total albumin pool being degraded daily.



Diuretics and low albumin - The Edematous Patient
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• Diuretics can cause hypovolemia in an edematous patient with low albumin.

• Trend Weight vs albumin.  

• In the outpatient setting add compression stockings, D/C the diuretic and 
WAIT!

• Albumin will improve as the patient heals. 



Trend Albumin Versus Weight 
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Clinical Considerations and Pearls
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• Cancer Pt with a hx of enlarged prostate
• Very common to use and alpha blocker to improve urinary flow (tamsulosin, 

terazosin).  Alpha Blocker are potent antihypertensive medications

• Give dose at bedtime and/ or decrease dose

• Weight loss is the best treatment for Hypertension!

• Get a BP diary!

• Dose adjust or remove antihypertensives if SBP < 110. If Pt is on an 
antiarrhythmic then coordinate with prescribing MD  



Adrenal Insufficiency

2
7

• Adrenal insufficiency – most common after steroid removal.
• Cardiovascular symptoms include postural dizziness or syncope. In most 

patients, the blood pressure is low, but some have only postural hypotension. 
These symptoms are primarily due to volume depletion resulting from 
aldosterone deficiency. 

• Glucocorticoids are necessary for adrenal medullary epinephrine synthesis, 
and patients with adrenal insufficiency have decreased serum epinephrine and 
compensatory increases in serum norepinephrine concentrations [42]. This 
may cause slightly lower basal systolic blood pressure and an exaggerated 
increase in pulse rate in response to upright posture.

• Order AM cortisol and a cosyntropin Stim test.  If test is positive (low cortisol 
levels) then treatment is hydrocortisone (usually) in 10-20 mg increments until 
normotension is achieved.

https://www.uptodate.com/contents/clinical-manifestations-of-adrenal-insufficiency-in-adults/abstract/42


Case Discussion
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• 79 male retired MD Treated for MDS – 1 cytopenia (anemia)

• RBC transfusion dependent

• Hx of longstanding Afib with 1 ablation and 1 cardioversion, DM 
(longstanding), CKD (baseline Cr 1.5- 1.8), moderate peripheral neuropathy

• Meds: bumetadine 1 mg QD, flecanide 50 mg BID, metoprolol succinate 25 mg 
QD, telmisartan mg QD, glipizidide 5 mg QD, gabapentin 300 mg PO QHS, 
Metformin 500 mg PO BID, Vit D3, Welchol 1250 mg PO QD, Lipitor 20 mg PO 
QD

• Weight is stable



Case Discussion
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• Elderly patient with multiple significant comorbidities
• Still works part time (Medical Admin) and lives in a 2-story home
• Unable to walk up his steps with Hgb < 9
• Pt “Begs” me for 2 units RBC so he can work and walk up his stairs
• 1st consideration is med review.  Removing the anti-arrhythmic is not possible. 

We D/C his ARB and we limit use of Bumex to prn based on body weight.  
Cardiologist is “in the loop”.

• Pt unable to mount a tachycardic response due to antiarrhythmic and he is 
VERY symptomatic even with Hgb of 9. 

• Possibly has some autonomic neuropathy secondary to longstanding DM
• How would you manage his transfusions?



Hypotension in a transfusion dependent patient
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Anemia
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• Regarding anemia, many Moffitt providers state “Transfuse RBCs <7”

• I disagree.  The statement should read : “Transfuse RBCs for symptoms related 
to anemia”

• Hgb < 7 = inpatient guidelines:  Guidelines per AABB, “Choosing wisely 
campaign”. NCCN recommends Tx when symptomatic

• My barometer for transfusions: Can the patient go to Publix without sx?



Anemia
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An Anecdotal Outpatient Approach to Caring for Patients With 
End-Stage Hematologic Malignancies  Adv Pract Oncol 
2018;9(2):230–234 
| https://doi.org/10.6004/jadpro.2018.9.2.9 | © 2018 
Harborside™



Hypotension from poor intake / dehydration
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• 61 male on oral chemo with poor intake 

• Longstanding Hx of HCTZ use (12.5 mg daily).  No other antihypertensives. On 
oral and insulin therapy for DM.  Oral chemo is regorafenib 

• Poor intake as chemo causes anorexia

• Weight loss 107 Kg to 99 Kg over 4 months

• In blood draw the Pt c/o feeling weak.  BP 88/59

• The patient is ~ 6’6” tall



Poor Intake, Weight Loss, Diuretic Use
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Labs

3
5



Treatment and Follow Up
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• Pt given IVF at presentation

• Consider megestrol.  Hx of DM consider metoclopramide despite no c/o 
nausea. Gastroparesis can be a form of peripheral neuropathy in Pt with DM.  

• If not possible to increase oral intake will order home IVF

• Hold diuretic.  Do not resume until normal intake resumes and Pt trends > 130  
on BP diary readings

• Replace K and Mag orally ???? 



Fun Facts!
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• There is 1 MEq of potassium per inch of a banana!

• Most electrolytes can be purchased OTC (and in large quantities) 

• Why isn’t KCl sold OTC?

• KCl overdose = arrythmia (tall T waves on EKG)



Consider Ordering Home Hydration
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• IC usually booked and difficult to get a chair on short notice without a long 
wait

• May be taking a chair from another patient

• In the COVID era we limit patient/ staff exposure

• Getting to MCC/ MIP/ MKC just for a bag a saline may require an unreasonable 
effort on the part of the patient. 



How to 
Order Home 
Hydration
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Home Health Line Care & IV Therapies
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Scroll Down to find “Sodium Chloride 0.9%”

4
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Right click on the order to “modify”

4
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Special Instructions
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Case Presentation
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• 62 y.o. male with SCC of the tongue

• Presents 5/2020 

• 111.6 Kg

• Hgb 12.7

• PMHx: Hypothyroidism and OA

• Treatment starts with cisplatin and 5FU and pembrolizumab later added. 



Hypotensive in blood draw
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• Treatment given 9/23/2020
• 9/27/2020 Pt presents to blood draw “not feeling well”
• BP 81/58, recheck 106/71 after placed in Trendelenburg position
• Hgb 8.9
• Then has syncope ~ 30 seconds.  EMS called and sent to local ER 

• Pt returns on 10/7 after recovering from hospitalization and hold on 
treatment.

• Pt reports “All tests were negative”
• BP 88/61 then 56/42 
• Hgb 7.9
• Syncope in blood draw again



Syncope in blood draw
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• Pt sent to DRC where he was given one unit RBC

• Rx for midodrine sent to pharmacy

• Pt returned the following day to see MD and Hgb was 8.7 but BP was only 
106/74 and he was still symptomatic.

• Transfused 2nd unit

• F/u labs: cortisol, iron, folate, B12, TSH, free T4.

• All labs unremarkable except TSH – but T4 was in nl range 



Autonomic Neuropathy causing hypotension
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• Impression:  Autonomic neuropathy from 5 FU.  Pt unable to tolerate low Hgb 
levels due to inability to cause enough tension in his vasculature to keep him 
from being symptomatic.

• Treatment:  midodrine and RBC transfusions.  Consideration of 5FU to be d/w 
PharmD. 

• Midodrine is an alpha agonist. Doses may be given in approximately 3- to 4-
hour intervals (eg, shortly before or upon rising in the morning, at midday, in 
the late afternoon not later than 6 PM). Avoid dosing after the evening meal or 
within 4 hours of bedtime to prevent supine hypertension. Dosage forms 2.5 
mg, 5 mg, 10 mg. 



Orthostatic Hypotension versus Autonomic Neuropathy 
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• Overlapping signs, symptoms and causes
• Orthostatic = change in position
• When autonomic reflexes are impaired or intravascular volume is markedly 

depleted, a significant reduction in blood pressure occurs upon standing (ie, 
orthostatic hypotension). Orthostatic hypotension can be asymptomatic or 
symptomatic, causing lightheadedness, dizziness or syncope, and even angina 
due to postural myocardial ischemia.

• Orthostasis can be from volume depletion (fluids, blood), adrenal insufficiency, 
or from Autonomic neuropathy.

• If med adjustment, IV fluids, blood or hydrocortisone do not fix the issue 
consider autonomic neuropathy and a trial of midodrine.  



Summary
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• Oncology patients may develop hypotension during their treatment which 
may be iatrogenic, due to illness, due to a new physiologic process, or as 
sequelae to treatment. 

• Thoroughly review outside medications. 
• Consider adjusting meds (remember medicine versus poison concept) 
• Coordinate care if a Pt is on an anti-arrhythmic. 
• Although IV fluids are often indicated initially the provider should 

research the etiology of hypotension
• Consider blood transfusions when pt develops symptoms of anemia as 

opposed to using a specific level of Hgb. 



Summary
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• Consider endocrine referral if adrenal insufficiency is suspected with 
positive cosyntropin stim test

• Trend albumin versus weight in patients who are edematous 

• If Pt remains hypotensive after removing meds and administering blood 
and / or  fluids, consider autonomic neuropathy as a diagnosis

• When Clinic MA, triage team member or Lab Draw personnel bring 
hypotension to your attention make sure you thoroughly investigate it  



Summary 
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• Diuretics are dangerous if the patient’s clinical status changes (weight 
loss, decreased intake, cytotoxic chemotherapy).  If diuretics are 
considered give Pt an Rx for enough tablets just to get you to the next 
appt (i.e. Rx for 7 tablets). Always give KCl tabs with diuretics  

• Pearl - If the K is low the Mag is low 
• Trend albumin status in all patients with BP issues.  Will improve as Pt 

heals.  Albumin is always lowest when a Pt gets admitted
• Investigate orthostasis
• Ask caregiver about Pt symptoms and oral intake  
• Get a BP diary on all patients with BP issues 



Thank You!

5
2



References

5
3

• Up to Date
• An Anecdotal Outpatient Approach to Caring for Patients With End-Stage 

Hematologic Malignancies  Adv Pract Oncol 2018;9(2):230–234 
| https://doi.org/10.6004/jadpro.2018.9.2.9 | © 2018 Harborside™

• Bakhle YS. Conversion of angiotensin I to angiotensin II by cell-free 
extracts of dog lung. Nature 1968;220:919–21

• Hicks, L. K., Bering, H., Carson, K. R., Kleinerman, J., Kukreti, V., Ma, 
A.,…Crowther, M. A. (2013). The ASH Choosing Wisely Campaign: Five 
hematologic tests and treatments to question. Blood, 122, 3879–3883. 
https://doi.org/10.1182/blood-2013-07-518423

*



References

5
4

• Carson, J. L., Guyatt, G., Heddle, N. M., Grossman, B. J., Cohn, C. S., 
Fung, M. K.,…Tobian, A. A. R. (2016). Clinical Practice Guidelines From 
the AABB: Red blood cell transfusion thresholds and storage. JAMA, 
316(19), 2025–2035. https://doi.org/10.1001/jama.2016.9185

• National Comprehensive Cancer Network. (2011). NCCN Clinical Practice 
Guidelines in Oncology: Cancer- and chemotherapy-induced anemia. 
Retrieved from 
https://www.nccn.org/professionals/physician_gls/pdf/anemia.pdf

https://doi.org/10.1001/jama.2016.9185

	Hypotension in the Oncology Clinic Patient��Diagnosis, Management and Clinical Pearls
	Disclosures
	Objectives
	Causes of Hypotension in the Outpatient Setting
	Lab/ Clinic Check In
	Blood Pressure
	Fancy Plumbing Circuit
	Blood Vessels			
	Anatomy
	Approach to the Clinic Patient with Hypotension
	Case Presentation
	Case Presentation
	Why is this patient hypotensive and how are you going to fix it?
	Diagnosis and Management
	Diagnosis
	Management
	Follow up
	What is the Difference Between a Medicine and a Poison?
	Fun Fact
			Bothrops Jararaca	  Medical Herpetology
	Clinical Considerations and Pearls
	Clinical Considerations and Pearls
	Clinical Pearl:  Relationship between Albumin and Body Weight
	Diuretics and low albumin	 - The Edematous Patient
	Trend Albumin Versus Weight 
	Clinical Considerations and Pearls
	Adrenal Insufficiency	
	Case Discussion
	Case Discussion
	Hypotension in a transfusion dependent patient
	Anemia
	Anemia
	Hypotension from poor intake / dehydration
	Poor Intake, Weight Loss, Diuretic Use
	Labs
	Treatment and Follow Up
	Fun Facts!
	Consider Ordering Home Hydration
	How to Order Home Hydration
	Home Health Line Care & IV Therapies
	Scroll Down to find “Sodium Chloride 0.9%”
	Right click on the order to “modify”
	Special Instructions
	Case Presentation
	Hypotensive in blood draw
	Syncope in blood draw
	Autonomic Neuropathy causing hypotension
	Orthostatic Hypotension versus Autonomic Neuropathy 
	Summary
	Summary
	Summary 
	Thank You!
	References
	References

