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CASE REPORT

A 72-year-old man was admitted to the hospital to initiate chemotherapy for pleomorphic lung
carcinoma (T4NOM1a, stage 4 cancer). He had a history of chronic systolic heart failure with
severe mitral regurgitation diagnosed five years prior to this admission who had been receiving
cardiac resynchronization therapy (CRT). He had complained of nocturnal dyspnea, especially
when lying flat, as well as of dyspnea on exertion. A few weeks prior to his admission, his
dyspnea worsened to the point that he could not even walk a few steps, demonstrating a rapid
deterioration of performance status (PS).

On examination, he was in mild distress, with a performance status of 3 out of a pos-
sible score of 5, defined as capable of only limited self care; confined to bed or chair more
than 50 percent of waking hours.! His vital signs were normal, except for his sinus tachycardia,
with an elevated rate of 108 beats per minute. His oxygen saturation while breathing ambient
air was above 90%. However, he was later noted to experience nocturnal desaturation as his
oxygen saturation dropped to 80-85% at night while he was sleeping. His liver function tests
(LFTs) were significant for aspartate aminotransferase (AST) 51 international units per litre
(IU/L), alanine aminotransferase (ALT) 359 IU/L, alkaline phosphatase (ALP) 360 IU/L, and
v-glutamyl transpeptidase (y-GTP) 125 IU/L.

On the third day of the admission, he complained of increased shortness of breath at
night. On examination, he was in respiratory distress and tachypnic. The body temperature was
37.3 °C, blood pressure of 94/70 mm Hg, pulse of 118 beats per minute, respiratory rate of 28
breaths per minute, and an oxygen saturation of 85% while he was breathing ambient air. He
had cyclic crescendo-decrescendo breathing, which was accompanied by apnea and desatura-
tion, and his apnea lasted for about 10 seconds per cycle, consistent with Cheyne-Stokes res-
piration (CSR) (Video 1). Although no apparent adventitious cardiac sounds were noted, his
jugular venous pressure was slightly elevated to 10 cm H,O with cold extremities, as well as
marked elevation of serum brain natriuretic peptide (BNP) level (1274 pg/mL). He was thus
diagnosed with acute congestive heart failure (CHF) with a congestive liver and was treated
with oral furosemide (20 mg per day). His dyspnea, nocturnal hypoxemia, and CSR, as well as
abnormal LFTs, improved over the following few days, and he was transferred to the sub-acute
care facility where he continued to receive further therapy.

CSR has been recognized in 30-50% of patients with chronic CHF? and the prevalence
is much higher when CHF is more severe.>* In general, hypoxemia in patients with CSR is
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Video 1: Breathing pattern of patient with cheyne-stoke respiration.

mild (oxygen saturation is usually above 80-85%). Some articles
report that the presence of CSR is a poor prognostic factor for
CHF,>¢ but conflicting data exists that would indicate otherwise.’
A CSR is not only a predictor of poor prognosis of CHF, but
CSR may worsen the heart failure itself. Therefore, timely diag-
nosis and intervention, such as diuresis and/or bilevel positive
airway pressure (BiPAP), are essential. In this case, it was with
the careful bedside examination to observe this breathing pat-
tern and with careful examination of neck veins that we detected
acute worsening of congestive heart failure, since there was no
apparent adventitious cardiac sound noted. This case reminds us
of the importance of careful inspection at the bedside, and of the
fact auscultation of the chest is not the only part of the physical
examination to detect heart failure.

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of interest.
CONSENT

The authors obtain written informed consent from the patient for
submission of this manuscript for publication.

REFERENCES

1. Oken MM, Creech RH, Tormey DC, et al. Toxicity and re-
sponse criteria of the Eastern Cooperative Oncology Group. Am
J Clin Oncol. 1982; 5(6): 649-655. Web site. http://www.ncbi.
nlm.nih.gov/pubmed/7165009. Accessed June 25, 2016

2. Lorenzi-Filho G, Genta PR, Figueiredo AC, Inoue D. Cheyne-
Stokes respiration in patients with congestive heart failure:
Causes and consequences. Clinics (Sao Paulo). 2005; 60(4):
333-344. doi: 10.1590/S1807-59322005000400012

Pulth iRes>ResfardviedsOpereJ

are linked to publications on ResearchGate, letting you access and read them immediateRage S13

3. Bitter T, Faber L, Hering D, Langer C, Horstkotte D, Olden-
burg O. Sleep-disordered breathing in heart failure with normal
left ventricular ejection fraction. Eur J Heart Fail. 2009; 11(6):
602-608. doi: 10.1093/eurjhf/hfp057

4. Wang Y, Cao J, Feng J, Chen BY. Cheyne-Stokes respira-
tion during sleep: Mechanisms and potential interventions. Br
J Hosp Med (Lond). 2015; 76(7): 390-396. doi: 10.12968/hmed.
2015.76.7.390

5. Hanly PJ, Zuberi-Khokhar NS. Increased mortality associated
with Cheyne-Stokes respiration in patients with congestive heart
failure. Am J Respir Crit Care Med. 1996; 153(1): 272-276. doi:
10.1164/ajrcem.153.1.8542128

6. Sin DD, Logan AG, Fitzgerald FS, Liu PP, Bradley TD. Effects
of continuous positive airway pressure on cardiovascular out-
comes in heart failure patients with and without Cheyne-Stokes
respiration. Circulation. 2000; 102(1): 61-66. doi: 10.1161/01.
CIR.102.1.61

7. Roebuck T, Solin P, Kaye DM, Bergin P, Bailey M, Naughton
MT. Increased long-term mortality in heart failure due to sleep
apnoea is not yet proven. Eur Respir J. 2004; 23(5): 735-740.
doi: 10.1183/09031936.04.00060404



http://www.ncbi.nlm.nih.gov/pubmed/7165009
http://www.ncbi.nlm.nih.gov/pubmed/7165009
http://www.scielo.br/scielo.php%3Fpid%3DS1807-59322005000400012%26script%3Dsci_arttext%20%0D
http://www.ncbi.nlm.nih.gov/pubmed/19468022
http://www.ncbi.nlm.nih.gov/pubmed/26140557
http://www.ncbi.nlm.nih.gov/pubmed/26140557
http://www.atsjournals.org/doi/abs/10.1164/ajrccm.153.1.8542128%3Furl_ver%3DZ39.88-2003%26rfr_id%3Dori:rid:crossref.org%26rfr_dat%3Dcr_pub%253dpubmed%23.V43Yo_l97cs
http://circ.ahajournals.org/content/102/1/61.short%20
http://circ.ahajournals.org/content/102/1/61.short%20
http://erj.ersjournals.com/content/23/5/735.short
http://get.adobe.com/flashplayer/otherversions/



https://www.researchgate.net/publication/14658635_Increased_mortality_associated_with_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/14658635_Increased_mortality_associated_with_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/14658635_Increased_mortality_associated_with_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/14658635_Increased_mortality_associated_with_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/26239559_Sleep-disordered_breathing_in_heart_failure_with_normal_left_ventricular_ejection_fraction?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/26239559_Sleep-disordered_breathing_in_heart_failure_with_normal_left_ventricular_ejection_fraction?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/26239559_Sleep-disordered_breathing_in_heart_failure_with_normal_left_ventricular_ejection_fraction?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/26239559_Sleep-disordered_breathing_in_heart_failure_with_normal_left_ventricular_ejection_fraction?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/279726893_Cheyne-Stokes_respiration_during_sleep_Mechanisms_and_potential_interventions?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/279726893_Cheyne-Stokes_respiration_during_sleep_Mechanisms_and_potential_interventions?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/279726893_Cheyne-Stokes_respiration_during_sleep_Mechanisms_and_potential_interventions?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/279726893_Cheyne-Stokes_respiration_during_sleep_Mechanisms_and_potential_interventions?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/8529565_Increased_long-term_mortality_in_heart_failure_due_to_sleep_apnoea_is_not_yet_proven?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/8529565_Increased_long-term_mortality_in_heart_failure_due_to_sleep_apnoea_is_not_yet_proven?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/8529565_Increased_long-term_mortality_in_heart_failure_due_to_sleep_apnoea_is_not_yet_proven?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/8529565_Increased_long-term_mortality_in_heart_failure_due_to_sleep_apnoea_is_not_yet_proven?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/285968340_Toxicity_and_response_criteria_of_the_Eastern_Cooperative_Oncology_Group?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/285968340_Toxicity_and_response_criteria_of_the_Eastern_Cooperative_Oncology_Group?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/285968340_Toxicity_and_response_criteria_of_the_Eastern_Cooperative_Oncology_Group?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/285968340_Toxicity_and_response_criteria_of_the_Eastern_Cooperative_Oncology_Group?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/12439391_Effects_of_Continuous_Positive_Airway_Pressure_on_Cardiovascular_Outcomes_in_Heart_Failure_Patients_With_and_Without_Cheyne-Stokes_Respiration?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/12439391_Effects_of_Continuous_Positive_Airway_Pressure_on_Cardiovascular_Outcomes_in_Heart_Failure_Patients_With_and_Without_Cheyne-Stokes_Respiration?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/12439391_Effects_of_Continuous_Positive_Airway_Pressure_on_Cardiovascular_Outcomes_in_Heart_Failure_Patients_With_and_Without_Cheyne-Stokes_Respiration?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/12439391_Effects_of_Continuous_Positive_Airway_Pressure_on_Cardiovascular_Outcomes_in_Heart_Failure_Patients_With_and_Without_Cheyne-Stokes_Respiration?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/12439391_Effects_of_Continuous_Positive_Airway_Pressure_on_Cardiovascular_Outcomes_in_Heart_Failure_Patients_With_and_Without_Cheyne-Stokes_Respiration?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/7623495_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure_causes_and_consequences?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/7623495_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure_causes_and_consequences?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/7623495_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure_causes_and_consequences?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==
https://www.researchgate.net/publication/7623495_Cheyne-Stokes_respiration_in_patients_with_congestive_heart_failure_causes_and_consequences?el=1_x_8&enrichId=rgreq-3e67ce2ddd1d49ea5d553ba56c2eb9e4-XXX&enrichSource=Y292ZXJQYWdlOzMwNTc3NjY1NjtBUzozOTA4MDA2NTY2MTc0NzJAMTQ3MDE4NTU0NTM3Ng==

