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Uncommon causes of
noncardiogenic
pulmonary edema

Abstract: Although acute respiratory distress syndrome is the most common cause of

noncardiogenic pulmonary edema, NPs also should be familiar with several other less

common causes, including transfusion-related acute lung injury, neurogenic pulmonary

edema, preeclampsia/eclampsia, opioid overdose, high-altitude pulmonary edema, and

pulmonary embolism. This article addresses the pathophysiology, clinical presentation,

diagnostics, treatment, and nursing considerations associated with each uncommon cause

of noncardiogenic pulmonary edema.

By Lynn Coletta Simko, PhD, RN, CCRN and Alicia L. Culleiton, DNP, RN, CNE

atients are commonly admitted to the hospital
with a general diagnosis of pulmonary edema.
However, there are two specific types of pul-
monary edema: cardiogenic and noncardiogenic. A
similar set of clinical manifestations makes differenti-
ating between the two types of pulmonary edema
challenging. This article focuses on noncardiogenic
pulmonary edema.
NPs can help improve patient outcomes by making
a swift diagnosis, setting appropriate treatment goals,
and beginning therapeutic interventions by identify-
ing the specific cause of a patient’s noncardiogenic
pulmonary edema. The most common cause of non-
cardiogenic pulmonary edema is acute respiratory

distress syndrome (ARDS); however, a thorough ex-

ploration of ARDS is beyond the scope of this article.!
Instead, this article highlights some less common
causes of noncardiogenic pulmonary edema, including
transfusion-related acute lung injury (TRALI), neu-
rogenic pulmonary edema, preeclampsia/eclampsia,

opioid overdose, high-altitude pulmonary edema, and
pulmonary embolism. NPs should know the patho-
physiology, clinical presentation, diagnostics, treat-
ment, and nursing considerations associated with each
cause of noncardiogenic pulmonary edema to achieve
optimal patient outcomes.

B Cardiogenicvs.noncardiogenic pulmonaryedema
In cardiogenic pulmonary edema, high pulmonary
capillary pressure estimated by pulmonary artery oc-
clusion pressures is responsible for the abnormal excess
fluid movement into the alveoli. Cardiogenic pulmonary
edema is frequently caused by acute decompensated
heart failure (ADHF).? Clinically, a patient diagnosed
with cardiogenic pulmonary edema presents with dys-
pnea, decreased Sa0,, and alveolar infiltrates on chest
imaging. This fluid accumulation is a result of acutely
elevated cardiac filling pressures.? ADHEF is predomi-
nately attributed to left ventricular systolic or diastolic
dysfunction, with or without other associated cardiac
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pathology. This can include coronary artery disease or
valve abnormalities. In the absence of underlying heart
disease, causes of cardiogenic pulmonary edema can
include fluid overload, severe hypertension, renal artery
stenosis, and severe renal disease.”

In contrast, noncardiogenic pulmonary edema is
often clinically recognized by the presence of alveolar
fluid accumulation on chest imaging without hemody-
namic evidence to suggest a cardiogenic etiology, such
as a pulmonary artery occlusion pressure of 18 mm Hg

Pathophysiology. TRALI is the leading cause of
transfusion-related mortality in the US. TRALI is
thought to occur based on a “two-hit” mechanism. The
first “hit” is the underlying clinical status of the patient,
such as shock, advanced age, liver transplantation, cur-
rent smoking, chronic alcohol abuse, or higher peak
airway pressure while being mechanically ventilated.’
The second “hit” is the transfusion of injurious blood
products, which ensues because of passively transfused
antibodies and biologically active lipids. This theory
suggests that donor antibodies are

Starling forces.

Noncardiogenic pulmonary edema

occurs because of an alteration in the

transfused with the plasma-containing
blood product. These antibodies at-
tach to specific antigens on primed
neutrophils, leading to the release of
nonoxidative and oxidative products

or less (normal, 4 to 12 mm Hg). Noncardiogenic
pulmonary edema occurs because of excessive pulmo-
nary capillary permeability. Causes include excessive
renin-angiotensin-aldosterone system activity, impaired
nitric oxide synthesis, increased endothelin levels, and/
or excessive circulating catecholamines.’

B The Starling relationship

The Starling relationship describes the fluid balance
between the interstitium and pulmonary vascular bed.
The Starling forces include capillary surface area, capil-
lary wall permeability, capillary and interstitial fluid
hydraulic pressures, capillary and interstitial fluid on-
cotic pressures, and the pressure differential across the
capillary wall. Noncardiogenic pulmonary edema oc-
curs because of an alteration in the Starling forces
resulting in increased capillary permeability and fluid
and protein accumulation in the alveoli.’ In noncar-
diogenic pulmonary edema, the concentration of pro-
tein in the pulmonary interstitium exceeds 60% of the
plasma protein level. By comparison, the concentration
of protein in the pulmonary interstitium is typically
less than 45% in cardiogenic pulmonary edema.*

H TRALI

TRALI is defined as noncardiogenic pulmonary edema
temporally related to the transfusion of blood prod-
ucts. This is a rare but potentially fatal problem of all
plasma-containing blood products, such as packed red
blood cells, whole blood, platelets, and fresh-frozen
plasma. TRALI is described as a new acute lung injury
occurring during or within 6 hours of a transfusion.’
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that harm the pulmonary endothe-
lium and proceed to an increased permeability pulmo-
nary edema.’

Clinical presentation. The clinical presentation of
TRALI is characterized by the sudden onset of hypox-
emic respiratory insufficiency shortly after or during
the administration of a blood product.* Symptom
onset times differ. Most cases occur within minutes of
initiating the transfusion. However, signs and symp-
toms can take 1 to 6 hours to develop.* Common as-
sessment findings in addition to hypoxemic respiratory
insufficiency may include fever, chills, pruritus, urti-
caria, pulmonary infiltrates on chest radiography, pink
frothy airway secretions, hypotension, hypovolemia,
cyanosis, tachycardia, and tachypnea.*

Diagnostics. The National Heart, Lung, and Blood
Institute (NHLBI) and the Canadian Consensus Con-
ference have identified criteria that must be met for a
diagnosis of TRALI. The signs and symptoms are as
follows: 1) anew ARDS occurring during a transfusion
or within 6 hours of a completed transfusion; 2) an
abnormal chest X-ray with bilateral pulmonary infil-
trates; and 3) documented hypoxemia. The hypoxemia
must be authenticated by an SpO, of less than 90% on
room air or a plasma PaO,/FiO, ratio of less than 300
mm Hg (normal, 300 to 500 mm Hg). More recently,
a consensus group has proposed subclassifying patients
into TRALI Type I and TRALI Type II based on pres-
ence or absence of mild ARDS or risk factors for ARDS
prior to the transfusion.’

Treatment and nursing considerations. The prompt
diagnosis of TRALI is essential for patient survival. Im-
mediately stopping the blood product transfusion is
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the priority. Next, the clinician must assess the patient’s
vital signs, determine the extent of hypoxemia present,
and obtain a chest X-ray. Pulse oximetry monitoring is
adequate in most cases; however, an arterial blood gas
analysis may be necessary in more severe cases.* Based
on the assessment findings, interventions may include
supplemental oxygen in the form of continuous positive
airway pressure therapy, bi-level positive airway pres-
sure, or mechanical ventilation in isolated cases based
on the degree of hypoxemia. It is important to note
that there is little research-based evidence related to the
management of TRALI with mechanical ventilation.®
In addition, the initiation of fluid resuscitation and/or
vasopressor support to treat hypotension and/or hypo-
volemia may be necessary.>'* The blood bank should be
notified to initiate a transfusion reaction evaluation to
help prevent further TRALI events.

B Neurogenic pulmonary edema
Causes of neurogenic pulmonary edema require an
injury or event of the central nervous system, including
traumatic brain injury, cerebral hemorrhage, and sei-
zure activity, especially status epilepticus.'>'?
Pathophysiology. The pathophysiology of neuro-
genic pulmonary edema alters the Starling forces, as
described earlier. The shift of fluid from the capillaries
to the pulmonary interstitium and alveoli thus increases
the permeability of the pulmonary capillaries."
Clinical presentation. Neurogenic pulmonary
edema has a rapid onset of acute hypoxemia, tachy-
pnea, and tachycardia. Auscultation of the lungs will
reveal diffuse crackles, and the patient will produce
large amounts of frothy pink sputum or bloody spu-
tum. Signs and symptoms develop within 4 hours of
the neurologic event, with most cases resolving with-
in 48 to 72 hours. Patient outcomes depend on the
clinical course of the primary neurologic insult.!
Diagnostics. A definitive diagnosis of neurogenic
pulmonary edema is difficult because the clinical signs
and symptoms and routine diagnostic studies are non-
specific. Therefore, a diagnosis is established based on
the occurrence of pulmonary edema in the appropriate
setting and in the absence of a more probable alternative
cause. Published criteria for the diagnosis of neurogenic
pulmonary edema include bilateral pulmonary opaci-
ties,amount of oxygen dissolved in the PaO,/FiO, ratio
less than 200 mm Hg, presence of central nervous system
injury (with associated increased intracranial pressure),
absence of other common causes of acute respiratory
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failure or ARDS (aspiration, massive blood transfusion,
sepsis), and no evidence of left atrial hypertension."

Treatment and nursing considerations. As previ-
ously noted, outcomes for the patient with neurogenic
pulmonary edema are more than often determined by
the course of the neurologic insult and not the neuro-
genic pulmonary edema. As such, treatment interven-
tions are focused on the neurologic disorder, whereas
the neurogenic pulmonary edema is managed sup-
portively as indicated. Many episodes of neurogenic
pulmonary edema are well tolerated and resolve within
48 to 72 hours.! In general, noninvasive supplemental
oxygen is required; however, mechanical ventilation
may be necessary in some cases. Specific treatment for
neurogenic pulmonary edema may also include inter-
ventions to decrease intracranial pressure.!'!

B Preeclampsia/eclampsia pulmonary edema
Women with preeclampsia are at increased risk for
life-threatening events, including pulmonary edema
and progression to eclampsia.'*

Pathophysiology. The pathophysiology of noncar-
diogenic pulmonary edema attributed to preeclampsia
and eclampsia is not entirely understood. It is thought
to be the result of poor uteroplacental circulation
caused by inadequate remodeling of the spiral arteries
that happens between weeks 8 and 18 of pregnancy.'®
The predominant pathophysiologic finding in pre-
eclampsia and eclampsia is maternal vasospasm.'®

Clinical presentation. The signs and symptoms of
severe preeclampsia- or eclampsia-related pulmonary
edema are like other types of pulmonary edema. Tachy-
cardia, hypertension, dyspnea, tachypnea, hypoxemia,
scattered crackles, chest pain, and/or cough may be ex-
hibited."” The gradual development of proteinuria and
hypertension in the last half of pregnancy is typically
caused by preeclampsia. The development of noncar-
diogenic pulmonary edema with the signs and symp-
toms of chest pain, dyspnea, and/or decreased oxygen
saturation (SaO, of less than 93%) is prognostic of ad-
verse maternal outcomes including death. Morbidity
with renal, hepatic, central nervous system, cardiorespi-
ratory, and hematologic complications may also occur.

Diagnostics. There is not a definitive diagnostic
test for this type of noncardiogenic pulmonary edema.
As with other types of noncardiogenic pulmonary
edema, chest X-rays reveal bilateral pulmonary infil-
trates.”” Diagnosis is made when these findings arise
in a woman who has critical preeclampsia or eclampsia
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without an alternative diagnosis that would explain
the acute respiratory failure.

Treatment and nursing considerations. Supple-
mental oxygen and fluid restriction are included in the
treatment of this type of noncardiogenic pulmonary
edema. Diuresis is indicated for volume overload, but
this must be done with caution. A decrease in cardiac
output can cause inadequate placental perfusion due
to intravascular hypovolemia.'” The goal of managing
pulmonary edema in preeclampsia is to balance the
management of both mother and fetus and to optimize
the outcome for both.'

H Opioid overdose
The literature documents that any opioid can cause
noncardiogenic pulmonary edema, especially fentanyl
mixed with heroin, and methadone overdose. Some
investigators believe that noncardiogenic pulmonary
edema is caused by naloxone administration; however,
there is strong evidence that opioids alone can cause
this lung pathology.>'® Risk factors for this type of
noncardiogenic pulmonary edema are male gender
and a briefer time of heroin use. Most of these cases
occur immediately or within hours of drug injection.
Pathophysiology. The pathophysiology of this
form of noncardiogenic pulmonary edema is un-
known. A combination of direct drug toxicity, hypoxia,
and acidosis secondary to hypoventilation and/or ce-
rebral edema has been proposed. The edema contains
protein concentrations approximately identical to
plasma; the pulmonary artery occlusion pressures
are normal and suggest a leaking alveolar-capillary

decreased tidal volume, decreased bowel sounds, and
miotic pupils.”

Diagnostics. Acute opioid toxicity is a clinical di-
agnosis. Patients with pulmonary edema will frequent-
ly have a nonuniform distribution of pulmonary
edema on chest imaging.® Urine toxicologic screens
should not be routinely obtained and relied on when
a patient presents to the ED with signs and symptoms
of drug overdose. A positive urine toxicologic screen
indicates recent use but does not confirm active toxic-
ity. Conversely, many opioids, particularly the syn-
thetic drugs, will cause false-negative urine screens.
The management of a patient with an opioid overdose
is unchanged by the results of a urine opioid test.’

Treatment and nursing considerations. Respira-
tory support and, in most cases, the administration of
naloxone are the mainstays of treatment. Normally,
this form of pulmonary edema is rapidly corrected
after treatment for the hypoventilation and hypoxia.
Adjunct therapy may also include the administration
of naloxone to reverse the opioid effects. Given the
present opioid epidemic, clinicians are likely to witness
an increase in the incidence of pulmonary edema sec-
ondary to opioid overdose.*!

B High-altitude pulmonary edema

High-altitude pulmonary edema (HAPE) generally
occurs above 2,500 m (8,000 ft) and is uncommon
below 3,000 m (10,000 ft). The risk depends on indi-
vidual susceptibility, altitude attained, rate of ascent,
and time spent at high altitude.?? Individuals usually
affected by HAPE include skiers, mountain climbers,

Distinguishing between cardiogenic and
noncardiogenic pulmonary edema is vital

because treatment varies significantly.

soldiers, hikers, sky divers, and res-
cue workers.*

Pathophysiology. HAPE is the
unusual accumulation of plasma and
some red blood cells in the lung due
to an interruption in the pulmonary

membrane as the initiating cause. The problem with
Starling forces resulting in increased capillary perme-
ability and fluid accumulation in the alveoli is present
as with the other types of noncardiogenic pulmonary
edema.’

Clinical presentation. Patients with opioid-
induced noncardiogenic pulmonary edema present
with respiratory depression and/or agonal respira-
tions.” The classic signs of opioid intoxication include
depressed mental status, decreased respiratory rate,
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blood-gas barrier. This is activated
by hypobaric hypoxia. This breakdown occurs from
numerus maladaptive responses to the hypoxia expe-
rienced at higher altitudes. Some of the maladaptive
responses include poor ventilatory response, exagger-
ated and uneven pulmonary vasoconstriction (pulmo-
nary hypertension), increased sympathetic tone, inad-
equate production of endothelial nitric oxide, and
excess of endothelin, many of these maladaptive re-
sponses are genetically determined. The consequence
is a patchy accumulation of fluid in the alveolar spaces
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that impairs oxygen and carbon dioxide diffusion and
can, in severe cases, prove fatal.”?

Clinical presentation. The clinical signs and symp-
toms associated with HAPE are subtle and appear
gradually, usually over the course of 2 to 4 days after
being introduced to the higher altitude. Initially, the
patient will experience a nonproductive cough, short-
ness of breath with exertion, and difficulty walking
uphill. Next, dyspnea at rest will become severe with
any type of exertion. It is important to recognize that
a cardinal clinical sign of HAPE is the early progression
from dyspnea with exertion to dyspnea at rest. As
symptoms progress, the patient’s cough may be pro-
ductive for pink, frothy sputum, as well as frank blood.
At this point, the patient will be lethargic and severely
hypoxemic. Other common assessment findings as-
sociated with HAPE are tachypnea, low-grade fever
(up to 100.4° F [38° C]), tachycardia, and inspiratory
crackles in the right middle lobe that become bilateral
and diffuse as HAPE advances.?? Pulse oximetry is
useful when assessing a patient for HAPE. For example,
a patient may present with an SpO, of 40% to 50% and,
surprisingly, not appear as debilitated as expected.
Under these circumstances, once supplemental oxygen
is administered, the SpO, often increases quickly, after
only about 10 to 15 minutes. Of note, in most normal
individuals, SpO, values are at their lowest point on
the first day at high altitudes but increase over 4 days,
usually 3 to 5 points higher than day 1 values.”

Diagnostics. HAPE is typically diagnosed clinically
based on the history and physical assessment findings.
However, chest radiography will demonstrate charac-
teristic patchy alveolar infiltrates predominantly in the
right central hemithorax, which become more conflu-
ent and bilateral as the illness evolves.?

Treatment and nursing considerations. Contrary
to general knowledge, immediate descent is not man-
datory in all situations. Descent is, however, highly
recommended for patients experiencing HAPE at
elevations higher than 4,000 m (13,123 ft). Alterna-
tively, treatment of HAPE varies depending on several
key factors, including setting, clinician experience,
severity of illness, available treatments, and patient
preference. Typical strategies used to address HAPE
involve measures to decrease pulmonary artery pres-
sures, improve oxygenation (supplemental oxygen
or hyperbaric therapy), reduction of physical activ-
ity, decreasing cold exposure, and descent.” The use
of a portable hyperbaric chamber or administration
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of supplemental oxygen immediately increases SaO,
levels and reduces pulmonary artery pressures, heart
rate, respiratory rate, and other associated signs and
symptoms.*

B Pulmonary embolism (PE)
Acute pulmonary edema can be caused by a massive
PE, as well as multiple smaller emboli.?

Pathophysiology. PE can cause noncardiogenic
pulmonary edema by decreasing the pulmonary and
adjacent pleural systemic circulations, raising hydro-
static pressures in pulmonary and systemic veins, and
also decreasing pleural pressure due to airway collapse.
PE also reduces the exit rates of pleural fluid by rising
the systemic venous pressure thus limiting lymphatic
drainage. Decreasing lymphatic filling can also occur
with a PE by diminishing pleural pressure.’

Clinical presentation. Clinical assessment findings
in a patient experiencing PE are varied, ranging from
nonspecific symptoms, to no symptoms, to shock or
sudden death. However, patients will frequently ini-
tially present with dyspnea at rest or with exertion,
followed by chest pain and a cough.*

Diagnostics. In most cases of PE, the chest X-ray
is normal or nonspecific, including infiltrates, pleural
effusion, atelectasis, and consolidation. However, in
PE-associated pulmonary edema, chest imaging dem-
onstrates effusions that are typically small and unilat-
eral and may become loculated if the diagnosis is de-
layed. If PE is suspected, further work-up must be
undertaken, such as use of clinical prediction rules to
determine the probability of a PE, potentially followed
by D-dimer testing and computed tomography pul-
monary angiography or V/Q scanning.”

Treatment and nursing considerations. The
mainstay of treatment for PE is anticoagulation. Mas-
sive pulmonary embolus may warrant fibrinolytic
therapy or thrombectomy. Treating the pulmonary
embolus will also treat the noncardiogenic pulmonary
edema.” If the patient is unstable, the initial emphasis
of treatment is stabilization, which often requires re-
spiratory and hemodynamic support. The patient may
require mechanical ventilation, fluid resuscitation, I.V.
vasopressor therapy, and inotropic support.”

M Conclusion

The distinction between noncardiogenic and cardiogenic
pulmonary edema is, at times, difficult. The clinical syn-
drome, along with signs and symptoms of pulmonary
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edema, may represent several different disorders.’ Dis-
tinguishing between cardiogenic and noncardiogenic
pulmonary edema is vital because treatment varies sig-
nificantly depending on the fundamental pathophysi-
ologic mechanisms. @

REFERENCES
1. Givertz MM. Noncardiogenic pulmonary edema. Definition of noncardio-
genic pulmonary edema. UpToDate. 2018. www.uptodate.com.

2. Sole ML, Klein DG, Moseley M]. Introduction to Critical Care Nursing.
7th ed. St. Louis, MO: Elsevier; 2017.

. Givertz MM. Noncardiogenic pulmonary edema. The Starling relationship.
UpToDate. 2018. www.uptodate.com.

4. Kleinman S, Kor DJ. Transfusion-related acute lung injury (TRALI). UpToDate.
2018. www.uptodate.com.

[

w

. Kleinman S. Transfusion-related acute lung injury (TRALI). UpToDate. 2018.
www.uptodate.com.

. Semple JW, McVey MJ, Kim M, Rebetz ], Kuebler WM, Kapur R. Targeting
transfusion-related acute lung injury: the journey from basic science to
novel therapies. Crit Care Med. 2018;46(5):e452-e458.

7.Vlaar AP, Toy P, Fung M, et al. A consensus redefinition of transfusion
related acute lung injury. Transfusion. 2019;59(7):2465-2476.

[=)

=3

. Kim J, Na S. Transfusion-related acute lung injury; clinical perspectives.
Korean ] Anesthesiol. 2015;68(2):101-105.

. U.S. Food and Drug Administration. Transfusion Related Acute Lung Injury
(TRALI). 2018. www.fda.gov/BiologicsBloodVaccines/Safety Availability/
BloodSafety/ucm095556.htm.

N

10. American Red Cross Blood Service. Transfusion-related Acute Lung Injury
(TRALI). 2018. https://transfusion.com.au/adverse_transfusion_ reactions/
TRALI

11. Busl KM, Bleck TP. Neurogenic pulmonary edema. Crit Care Med. 2015;
43(8):1710-1715.

12. Wemple M, Hall M, Luks A. Neurogenic pulmonary edema. UpToDate. 2018.
www.uptodate.com.

1

w

. Theodore AC, Parsons PE, Finlay G. Oxygenation mechanisms of hypoxemia.
UpToDate. 2018. www.uptodate.com.

14. August P, Sibai BM. Preeclampsia: clinical features and diagnosis. UpToDate.

2018. www.uptodate.com.

[«{3 ConNECTION

For more than 382 additional continuing education articles related to
Advanced Practice Nursing topics, go to NursingCenter.com/CE.

15. Pergialiotis V, Prodromidou A, Frountzas M, Perrea DN, Papantoniou N. Ma-
ternal cardiac troponin levels in pre-eclampsia: a systematic review. ] Matern
Fetal Neonatal Med. 2016;29(20):3386-3390.

16. Beckmann CRB, Herbert W, Laube D, Ling F, Smith R. Obstetrics and
Gynecology. 7th ed. Philadelphia, PA: Wolters Kluwer Health; 2014.

1

~

. Clardy PE, Reardon CC. Acute respiratory failure during pregnancy and the
peripartum period. UpToDate. 2018. www.uptodate.com.

18. Raja AS, Miller ES, Flores EJ, Wakeman SE, Eng G. Case 37-2017. A 36-year-old
man with unintentional opioid overdose. N Engl ] Med. 2017;377(22):2181-2188.

19. Daugherty LE. Extracorporeal membrane oxygenation as rescue therapy for
methadone-induced pulmonary edema. Pediatr Emerg Care. 2011;27(7):633-634.

2

=)

. Stolbach A, Hoffman RS. Acute opioid intoxication in adults. UpToDate.
2018. www.uptodate.com.

2

—

. Cobaugh DJ, Gainor C, Gaston CL, et al. The opioid abuse and misuse
epidemic: implications for pharmacists in hospitals and health systems.
Am ] Health Syst Pharm. 2014;71(18):1539-1554.

. Gallagher SA, Hackett P. High altitude pulmonary edema. UpToDate. 2018.
www.uptodate.com.

2

N

2

@

. Goyal R. High-altitude pulmonary edema treatment and management. Med-
scape. 2015. https://emedicine.medscape.com/article/300716- treatment.

24. Thompson BT, Kabrhel C, Pena C. Clinical presentation, evaluation, and di-
agnosis of the nonpregnant adult with suspected acute pulmonary embolism.
UpToDate. 2018. www.uptodate.com.

25. Raja AS, Greenberg JO, Qaseem A, Denberg TD, Fitterman N, Schuur JD,
Clinical Guidelines Committee of the American College of Physicians. Evalu-
ation of patients with suspected acute pulmonary embolism: best practice
advice from the Clinical Guidelines Committee of the American College of
Physicians. Ann Intern Med. 2015;163(9):701-711.

. Doherty S. Pulmonary embolism: an update. Aust Fam Physician. 2017;46(11):
816-820.

2

=N

27. Hall D. Perioperative pulmonary embolism: detection, treatment, and outcomes.
Am J Ther. 2013;20(1):67-72.

Lynn Coletta Simko is an associate professor at Duquesne University School of
Nursing, Pittsburgh, Pa.

Alicia L. Culleiton is a faculty member at Ohio Valley School of Nursing, Kennedy
Township, Pa.

The authors and planners have no conflicts of interest to disclose, financial or
otherwise.

DOI-10.1097/01.NPR.0000657300.99895.45

Earn CE credit online:

Go to www.nursingcenter.com/CE/NP and receive a
certificate within minutes.

TEST INSTRUCTIONS

¢ Read the article.The test for this CE activity is to be taken online at
www.nursingcenter.com/CE/NP. Tests can no longer be mailed or
faxed.

* You'll need to create (it's free!) and log in to your personal CE Planner
account before taking online tests. Your planner will keep track of all your
Lippincott Professional Development online CE activities for you.

* There's only one correct answer for each question. A passing score for
this test is 14 correct answers. If you pass, you can print your certificate
of earned contact hours and access the answer key. If you fail, you have
the option of taking the test again at no additional cost.

¢ For questions, contact Lippincott Professional Development:
1-800-787-8985.

® Registration deadline is March 4, 2022.

INSTRUCTIONS
Uncommon causes of noncardiogenic pulmonary edema

PROVIDER ACCREDITATION
Lippincott Professional Development will award 1.5 contact
hours for this continuing nursing education activity.
Lippincott Professional Development is accredited as a
provider of continuing nursing education by the American
Nurses Credentialing Center’'s Commission on Accreditation.
This activity is also provider approved by the California
Board of Registered Nursing, Provider Number CEP 11749
for 1.5 contact hours. Lippincott Professional Development is
also an approved provider of continuing nursing education
by the District of Columbia, Georgia, and Florida, CE Broker
#50-1223. Your certificate is valid in all states.
Payment: The registration fee for this test is $17.95.

32 The Nurse Practitioner * Vol. 45, No. 4

WWW.thpj.com

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.



