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History of Present Illness 
 
A 71 year old diabetic woman was admitted for 6-8 weeks of progressive 
dyspnea, non-productive cough, orthopnea, generalized edema and intermittent 
fevers. She has a history of living-related donor renal transplant from her 
husband in 1999 and was diagnosed with locally advanced pancreatic 
adenocarcinoma in October 2012. She was treated with insulin for diabetes; the 
immunosuppressants tacrolimus, mycophenolate and low-dose prednisone for 
her renal transplant; and weekly gemcitabine beginning in 11/2012 for her 
pancreatic cancer. Her course was complicated by left lower extremity deep 
venous thrombosis in January 2013 and she was treated with full dose 
enoxaparin at 1 mg/kg BID. She was tolerating her chemotherapy poorly with a 
myriad of complaints including fatigue, skin ulcerations, poor appetite, weakness, 
dysphagia, malaise, nausea and intermittent chest pains. Her most recent 
chemotherapy was held because of pancytopenia. She was admitted to our 
hospital in early March 2013 with the above symptoms.  
 
Physical Examination 
 
Vital signs: Temp 98.8°F, BP 125/65 mm Hg, HR 84 beats/min, RR 18/min, O2 
saturation 85% on room air.  
General: She was an obese woman in no distress but with conversational 
dyspnea 
Neck: Jugular venous distention could not be appreciated secondary to obesity.  
Lungs: Bibasilar rales 
Heart: regular rhythm with distant heart sounds, but no murmur or gallop.  
Lungs: Bibasilar rales  
Abdomen: Soft and non-tender without palpable organomegaly or masses.  
Ext: 2+ bilateral lower extremity pitting edema to above the knees.  
 
Radiography 
 
Her chest x-ray was interpreted as showing cardiomegaly with radiographic 
sequelae of pulmonary venous hypertension (Figure 1).  
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Figure 1. Admission PA (Panel A) and lateral (Panel B) chest radiography. 
 
A thoracic CT scan was performed and was interpreted as showing vague diffuse 
bilateral groundglass opacities (Figure 2).  
 

 
 
Figure 2. Representative static thoracic CT axial (Panels A-C), sagittal (panel D) 

and coronal (Panels E and F) images. 
 
Which of the following is a cause of ground glass opacities? 

1. Pulmonary edema 
2. Pneumonia 
3. Hypersensitivity pneumonitis 
4. Drug reaction 
5. All of the above 
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Correct! 
5. All of the above 

 
Ground glass opacities (GGO), are hazy, increased attenuations of lung with 
preservation of the vascular margins, and are a nonspecific radiologic finding that 
has a lengthy differential diagnosis (1). GGOs can generally be classified as 
acute which includes pulmonary edema, infectious pneumonitis, and 
noninfectious pneumonitis or chronic which includes interstitial disease, 
bronchoalveolar carcinoma and other causes such as drug toxicity, pulmonary 
alveolar proteinosis, organizing pneumonia, and chronic eosinophilic pneumonia.  
 
Which of the following is false? 

1. An elevated brain natiuretic peptide would support a diagnosis of fluid 
overload 
2. Pancreatic cancer is not associated with hypercalcemia 
3. Blood sugars should be checked in patients with diabetes 
4. A + C 
5. All of the above  
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Correct! 
2. Pancreatic cancer is not associated with hypercalcemia 

 
In caring for patients with multiple illnesses care must be used in evaluating for 
treatable illnesses. Although pancreatic cancer is not as commonly associated 
with hypercalcemia as some other cancers such as breast and lung, essentially 
any tumor may cause hypercalcemia (2). Her calcium was normal. Her glucose 
was low at 34 mg/dL and brain natriuretic peptide was elevated at 1396 pg/ml. 
Therapy was initiated with furosemide. However, she did not improve and her 
arterial blood gases remained abnormal with a pH 7.45, pCO2 45, pO2 42 on 
2L/min by nasal cannula. She underwent bronchoscopy with bronchoalveolar 
lavage which revealed normal bronchial anatomy. Smears and cultures were all 
negative.  
 
Her thoracic CT scan was repeated due to her persistent hypoxia despite 
diuresis. This scan was interpreted by the radiologist as improvement of the 
scattered groundglass nodular opacities since her previous CT scan. See 
representative samples shown below (Figure 3).  
 

 
 
Figure 3. Representative static thoracic CT axial images performed 5 days after 

the initial thoracic CT scan (figure 2). 
 
What is the most likely diagnosis? 

1. Occult pulmonary infection 
2. Fluid overload 
3. Pulmonary toxicity secondary to gemcitabine  
4. Lymphangitic spread of pancreatic cancer 
5. Pulmonary embolus 

Southwest Journal of Pulmonary and Critical Care/2013/Volume 6 164



Correct! 
3. Pulmonary toxicity secondary to gemcitabine 

 
Her ground glass opacities (GGO) have improved slightly since her admission. 
Although bronchoalveolar lavage can miss pulmonary infection, at the present 
there is no evidence of infectious pulmonary disease. Despite her elevated brain 
natiuretic peptide, her failure to respond to furosemide makes this unlikely as the 
major cause of her GGOs and clinical picture. Lymphangitic spread of pancreatic 
cancer is very unlikely to spontaneously improve. There is no evidence of 
pulmonary embolism. By process of elimination, this makes pulmonary toxicity 
secondary to gemcitabine the most likely diagnosis.  
 
Early reports suggested that significant pulmonary toxicity developed in as many 
as 13 percent of patients treated with gemcitabine (3). More recent series 
suggest that severe lung toxicity may have been largely overestimated and is 
probably more in the range of 1 to 2 percent (4). The highest frequency of 
gemcitabine-induced lung toxicity (over 20 percent) has been observed in trials 
combining gemcitabine with bleomycin or a taxane (paclitaxel, docetaxel). The 
risk of gemcitabine-induced interstitial lung disease is also increased among 
patients with preexisting pulmonary fibrosis. Gemcitabine is a potent 
radiosensitizer, and concurrent use of radiotherapy may also synergistically 
worsen gemcitabine-induced lung toxicity  
 
A range of pulmonary toxicities has been described, including interstitial 
pneumonitis, diffuse alveolar damage, capillary leak syndrome with 
noncardiogenic pulmonary edema, alveolar hemorrhage, pleural effusions, and 
acute eosinophilic pneumonia (4). Given that myelosuppression is the most 
common adverse reaction with gemcitabine, opportunistic bacterial and/or viral 
lung infections need to be considered in the differential diagnosis of gemcitabine-
induced lung toxicity. 
 
Treatment is generally supportive and includes discontinuation of the drug. 
Subsequent reintroduction of gemcitabine is contraindicated as this may result in 
fatal pulmonary toxicity (4). In our patient, concerns about pulmonary toxicity 
made her oncologist very reluctant to continue her gemcitabine.  
 
Which of the following should be done next? 

1. More aggressive treatment of her heart failure with increased diuretics 
2. Open lung biopsy for potential treatable infections 
3. Switch chemotherapy to a regimen not containing gemcitabine 
4. Enoxaparin for occult pulmonary embolism 
5. Consult palliative care 
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Correct! 
5. Consult palliative care 

 
 
Unfortunately, therapeutic options in this patient are limited. Treatable causes of 
her pulmonary condition have been largely excluded. Gemcitabine is the only 
approved therapy for pancreatic cancer and her oncologist was reluctant to 
continue therapy with other agents. Open lung biopsy appears to be overly 
aggressive with a very low yield in identifying treatable conditions in this situation. 
More aggressive therapy with diuretics seems unlikely to make any major 
difference.  
 
When presented with her limited options, she declined any further treatments or 
workup. She eventually was discharged home with her family with hospice care. 
 
About a week after discharge final viral cultures returned positive for 
cytomegalovirus (CMV) and herpes simplex virus (HSV). Review of the 
bronchoalveolar lavage revealed no inclusion bodies present. The patient was 
improving without therapy so the clinical significance of these cultures is 
uncertain.  
 
Which of the following patients are at high risk for CMV pneumonia? 

1. Bone-marrow transplants 
2. Lung transplants 
3. Heart transplants 
4. Liver, pancreas, and kidney transplants 
5. Both 1 and 2 
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Correct! 
5. Both 1 and 2 

 
Life-threatening CMV pneumonia may develop in the immunocompromised 
patient with the incidence varying based on the type of transplant received and 
level of immunosuppression. Those most at risk include bone-marrow transplant 
recipients and recipients of lung transplants (5). Fatal CMV pneumonia is much 
less common in patients who have received solid organ transplants than in those 
who have received marrow transplants. The mortality rate among bone marrow 
transplant recipients with CMV pneumonia was approximately 85% prior to the 
introduction of ganciclovir and CMV-specific immune globulin, decreasing the 
mortality rate to 15-75%.  
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