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	 WHAT IS THE MOST LIKELY CAUSE OF THIS PATIENT’S SYMPTOM COMPLEX?

A 	  Acute viral respiratory infection

B 	  Bacterial respiratory infection likely as a complication of viral illness

C 	  Acute decompensated heart failure precipitated by viral illness
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Ms. J is a 37-year-old woman with a 
history of Hodgkin lymphoma, pre-
senting with symptoms due to medi-
astinal adenopathy, diagnosed at age 

12. She was treated with vincristine, prednisone, 
procarbazine, and doxorubicin, then 21 Gy radia-
tion to the mediastinum. At 36, she was diagnosed 
with locally advanced HER2-positive breast cancer 
and was treated with 4 cycles of doxorubicin (to-
tal 240 mg/m2 ) and cyclophosphamide, and is now 
receiving paclitaxel and trastuzumab; she has com-
pleted 3 courses of treatment. Her past medical his-
tory was otherwise notable for hyperlipidemia.

Ms. J presents to the oncology clinic for treat-
ment but complains of a new-onset cough with 
shortness of breath and fatigue over several days. 
Family contacts have had similar symptoms of 
cough and fever, so she feels she has a bad cold.

EXAMINATION AND WORKUP
On exam, Ms. J appears fatigued. She is mildly dys-
pneic when ambulating over and up onto exam ta-
ble. There is postpharyngeal erythema and no exu-

dates. There is no cervical adenopathy. Her chest 
has decreased breath sounds in the bases and scat-
tered rhonchi. Her abdomen is soft, with her liver 
palpable on deep inspiration. Her heart S1, S2 rate 
is 120 bpm, and her extremities are with 1+ edema.

Ms. J's vital signs are temperature 38.8 °C, blood 
pressure 110/80 mm Hg, respirations 24/min and 
slightly labored with exertion, O2 saturation level 
93%, weight is 145 lb, which is 5 lb above baseline.

Further workup includes a CXR showing mild 
cardiomegaly with small pleural effusions bilater-
ally. ECG shows sinus tachycardia with narrow QRS 
and no other changes. Nasopharyngeal DFA swab is 
positive for influenza A. Her white count is 9,000/
mm3 with an elevated lymphocyte count. Pro–B-
type natriuretic peptide (BNP) is elevated at 15,000 
pg/mL. A TTE performed later that afternoon shows 
mildly increased left ventricular size and moder-
ately decreased systolic function due to moderate 
global hypokinesis. Estimated LVEF is 39%. There 
is mild mitral regurgitation. Right ventricular pres-
sure is normal at 23 mm Hg. Compared to her ECG 3 
months prior, her LVEF has dropped from 51%.

“I Have a Bad Cold”
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CORRECT ANSWER C
Acute decompensated heart failure precipi-
tated by viral illness. Ms. J’s complaints of fa-
tigue and cough could be attributed to acute viral 
illness, but could also be signs of heart failure (HF). 
Dyspnea is due to volume overload due to conges-
tive HF. Other signs of volume overload include 
lower extremity edema and weight gain, with 
palpable liver related to elevated jugular venous 
pressure. Signs of more significant cardiomegaly 
include auscultation of S3 and apical impulse dis-
placement lateral to the midclavicular line and 
elevated jugular venous pulse. Decreased breath 
sounds were due to pleural effusions in the bases, 
but presentation could have otherwise been noted 
for rales should there have been an elevated right 
heart filling pressure. 

Chest radiograph endorsed HF evidenced by 
cardiomegaly and effusions, and CXR could have 
shown pulmonary congestion due to pulmonary 
venous hypertension, as in Figure 1, which also de-
picts cardiomegaly. Electrocardiogram evidenced 
tachycardia that could in part be related to acute 
infection and fever but also as compensation of 
HF. A narrow QRS complex can be indicative of 
heart strain when seen with other ECG abnormal-
ities such as ST changes. The cardiac biomarker 
proBNP reflects cardiac stress and is often el-
evated in HF. While she has influenza, presenta-
tion is highly suggestive of underlying congestive 
HF with acute decompensation due to her illness. 
The TTE showed definitive evidence of acute HF 
with a drop in LVEF from normal baseline to 39%. 
Superimposed bacterial infection is a possibil-
ity but does not explain symptoms of HF, nor is 
supported by clinical signs (lack of exudates, ad-
enopathy, consolidations on CXR, with lymphocy-
tosis and no neutrophilia). Influenza virus rarely 
causes cardiomyopathy, and bacterial infections 
(by blood culture) should be ruled out as a source 
of cardiomyopathy. 

Ms. J’s history of anthracycline exposure, me-
diastinal radiation therapy (RT), current trastu-
zumab therapy, and hyperlipidemia increase the 
risk of heart disease. Doxorubicin, an anthracy-
cline, is a crucial component of therapy in Hodg-
kin lymphoma and breast cancer. However, it is a 
known cardiotoxin with many proposed mecha-
nisms of incurring cardiac damage. One often-

proposed means is that of oxidative stress, lead-
ing to extracellular matrix remodeling (Nikitovic 
et al., 2014) through impact on mitogen active and 
stress active protein kinases, which are instru-
mental in the regulation of gene expression, sur-
vival pathways, proliferation, and growth (Geis-
berg & Sawyer, 2010), and so can be cardiotoxic 
in cumulative doses. Geisberg and Douglas (2010) 
describe the additional impact from anthracy-
cline exposure causing cardiotoxicity, including 
the loss of endothelial cells and progenitor cells 
in addition to myocytes, the mechanism of sar-
comere maintenance disruption and the sarco-
mere’s protein stability, and effects on progenitor 
cells in the heart. 

Ms. J received treatment well under the 
dose limits adhered to by most clinicians of 400 
to 450 mg/m2; however, having received an an-
thracycline in addition to RT and trastuzumab 
therapy increases her risk of cardiotoxicity (Rah-
man, Yusuf, & Ewer, 2007), and it is possible for 
doxorubicin given under the dose limits to incur 
cardiomyopathy. Radiotherapy may contribute to 
cardiac disease, frequently by way of valvular de-
fects as well as coronary artery disease, myocar-
dial disease, and conduction disorders (Schellong 
et al., 2010). Trastuzumab, a monoclonal antibody 
targeted against human epidermal growth factor 
and important in the treatment of HER2-positive 
cancers, has been associated with up to 34% car-
diotoxicity, but is not dose dependent and can be 
reversible (Cardinale et al., 2010). It is proposed 
that trastuzumab-mediated inhibition may alter 
mitochondrial integrity that causes adenosine tri-
phosphate depletion and contractile dysfunction, 
leading to cardiomyopathy (Sengupta, Northfelt, 
Gentile, Zamorano, & Khandheria, 2008). 

EXPLANATION OF INCORRECT 
ANSWERS
Acute viral respiratory infection. Although Ms. 
J does have an acute respiratory viral infection that 
needs to be treated, the manifestations of HF are 
the cause of most of her symptoms and findings.  
And although her prior oncologic therapies have 
likely contributed to the condition of HF, the acute 
failure she is experiencing has been triggered by 
infection. In comparison with other precipitating 
morbidities such as atrial fibrillation, HF precipi-



tated by infection is associated with a worse out-
come (Arrigo et al., 2017), and thus needs to be 
managed quickly and aggressively.

Bacterial respiratory infection likely as a 
complication of viral illness. Although bacterial 
infections can be a complication of viral infections, 
and although bacterial infections can precipitate 
HF, Ms. J’s presentation does not suggest an ac-
tive bacterial infection (as described earlier in 
the text). Given active chemotherapy treatment, 
blood cultures should be obtained to rule out sys-
temic bacterial infection, and she should be moni-
tored carefully for the development of a bacterial 
pneumonia.  Heart failure is the cause of her most 
concerning symptoms.

TREATMENT PLAN
Ms. J’s treatment would include oseltamivir for 
influenza A and coordination of care with cardio-
oncology. Further workup could include a cardiac 
magnetic resonance imaging, and possibly heart 
catheterization dependent upon her course (Yeh, 
2016). Beta blockers and angiotensin-converting 
enzyme inhibitors would be part of her cardiac 
treatment regimen and diuretics, particularly in 
the short term, to reduce volume load (Yancy et 
al., 2013; Yeh, 2016). Trastuzumab therapy would 
be held and a plan for alternative care considered; 
however, because trastuzumab does not appear 
to cause significant and persistent changes in the 
cardiomyocytes, its effects can be reversible (Sen-
gupta et al., 2008). It is possible that when Ms. 
J recovers from influenza and has a break from 
therapy, should TTE show recovery of ventricular 
function, she could be rechallenged with trastu-
zumab without recurrent cardiotoxicity (Sengup-
ta et al., 2008). l
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