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History of Present lliness

A 77-year-old woman presented with dyspnea on exertion which was progressive for
several years. She remains active but is "winded" with vigorous exercise or altitude.
She denied cough, orthopnea , paroxysmal nocturnal dyspnea, chest pain or a prior

history of pulmonary infections.

Past Medical, Social and Family History

She has a history of a seizure disorder and fibromyalgia. She has never smoked or
drank and has no history of occupational exposures. There was no family history of
respiratory disease.

Physical Examination
Her physical exam was unremarkable.

Current Medications
Topamax and alprazolam.

Radiography
A chest radiograph was performed (Figure 1).

Figure 1. Initial chest radiography.

Southwest Journal of Pulmonary and Critical Care/2016/Volume 12 34



Which of the following describe the initial chest x-ray?

The chest x-ray is normal

There is a left lower mass

There is bronchial dilatation and edema
There is hyperinflation

Three is a retrocardiac left lower pneumonia
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Correct!
4. There is hyperinflation

There is flattening of the diaphragms. The normal dome of each hemidiaphragm should
rise at least 1.5 cm above a line connecting the costophrenic angle posteriorly and
sternophrenic angle anteriorly. There is also widening of the retrosternal airspace which
should be less than 2.5 cm. Both these findings are consistent with hyperinflation. There
are no masses, consolidation or visible bronchi.

Which of the following should be done next?

CT scan of the chest

Flexible fiberoptic bronchoscopy with bronchoalveolar lavage
Pulmonary function testing

1and 3

All of the above
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Correct!
4.1and 3

Her dyspnea appears to be related to a pulmonary problem. Therefore, pulmonary
function testing is indicated. Her pulmonary function tests are shown in Figure 2.

Pre-Bronch Post-Bronch

Pred Actual %Pred Actual %Pred %Chng "
- SPIROMETRY —- 4
FVC (L) 2.48 2:62 105 2.79 112 +H z
FEV1 (L) 1.85 *i.04 *55 *1.12 *60 +8 i '} T
FEVI/FVC (%) 74 . *39 *53 =40 54 +1 a ‘b_‘//‘j
FEF 25-75% (L/sec) 1.44 0.28 19 0.35 24 +24 ,r
Expiratory Time (sec) 15.20 14.73 -3 F
FEF Max (I./sec) 4.75 *3.09 *64 3.23 68 +4 | c———— |
MVV (L/min) 78 *16. *58
~~s LUNG VOLUMES ----
SVC (L) 2.48 2:57 103
TLC (Pleth) (L) 4.33 6.41 148
RV (Pleth) (L) 1.83 *3.84 *209
RV/TLC (Pleth) (%) 42 *60 *142
ERV (L) 0.68 0.71 104
TGV (L) 2.53 *a.55 *179
—-= ATIRWAYS RESISTANC
Raw (cmH2O/L/s) 1.86 1.35 72
Gaw (L/s/cmH20) 1.03 0.75 73
sRaw (cmH2O0*s) < 4.76 6.90
sGaw (1/cmH20%s) 0.20 0.15 73 &
== DIFFUSION ----
DLCOunc (ml/min/mmHg) 18.90 *9.30 *49
DLCOcor (ml/minfmmMHg) 18.90 ¥0.24 *i48
VA (L) 4.73 4.20 88
DL/VA (mlU/min/mmHg/L) 427 #2.20 51
IVC (L) 2.32
Hgb (gm/dL.) 12-18 13.6

Figure 2. Complete pulmonary function testing. The flow-volume loop is shown on the
right.

There was a question of pulmonary embolism and a thoracic CT scan was performed
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Figure 3. Selected images in lung windows from the thoracic CT scan.
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Which of the following are true regarding the pulmonary function testing and thoracic
CT scan?

1.
2.

3.

The pulmonary function testing and CT scan are normal

The pulmonary function testing shows mixed obstruction and restriction and there
are small nodules on the CT scan

The pulmonary function testing shows nonreversible airway obstruction and the
CT scan shows decreased vascular markings consistent with emphysema

. The pulmonary function testing shows restrictive lung disease and the CT scan

shows honeycombing consistent with pulmonary fibrosis
The pulmonary function testing shows reversible airway obstruction and the CT
scan shows hyperinflation consistent with asthma
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Correct!
3. The pulmonary function testing shows nonreversible airway obstruction and
the CT scan shows decreased vascular markings consistent with emphysema

There is a reduction in the forced expiratory volume in 1 second (FEV1) with a normal
forced vital capacity (FVC). This is consistent with obstructive lung dysfunction.
Reversibility is defined by an improvement in the FEV1 of >12% and >200 ml and the
FEV1 only improves 8% with a bronchodilator. There is an increase in the total lung
capacity consistent with hyperinflation and a reduction in the diffusing limit for carbon
monoxide (DLCO). Furthermore, there is a reduction in the vascular markings on the CT
scan. These findings are all consistent with emphysema.

What is the most likely explanation for the patient's dyspnea?

Alpha-1 antitrypsin deficiency

She has likely been exposed to second-hand smoke
She is a "closet smoker" and has COPD

She likely has topamax-induced emphysema

None of the above
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Correct!
1. Alpha-1 antitrypsin deficiency

The patient was diagnosed with alpha-1 antitrypsin (AAT-1) deficiency. Although there
are reports of second-hand smoke causing lung disease, the presentation is classic for
alpha-1 antitrypsin deficiency other than the patient is presenting somewhat later in life
than usual. Topamax does not cause emphysema.

In AAT-1 deficiency circulating levels of AAT-1 are reduced due to an inherited
deficiency usually seen in patients of Northern European origin. AAT-1 normally binds
elastase released by neutrophils in the lung preventing tissue breakdown and
emphysema. The obvious treatment is to replace circulating AAT-1 by infusion.
However, when this was first proposed in the early 1980's it was dismissed as foolish
and impractical. However, time has shown that AAT-1 replacement results in a
reduction in the rate of decline of FEV1. However, the rate of decline varies between
patients and AAT-1 replacement is quite expensive (usually over $80,000/year) and will
not reverse severe emphysema. Lung transplant or lung volume reduction surgery can
be performed on those with more severe emphysema.

Our patient had an AAT-1 level of 27.7 mg/dL (normal 150-350) and was phenotyped as
ZZ rather than the normal MM. She is currently receiving alpha-1 replacement therapy
and doing well.
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