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fitness; cardiovascular fitness is determined by the ability of the 
heart to increase cardiac output and by the ability of the peripher-
al muscles to utilize oxygen efficiently. It is common for patients 
with chronic cardiopulmonary disease to assume a sedentary life-
style in an effort to avoid discomfort. However, this causes the 
individual to become progressively deconditioned and ultimately 
they become limited more by the deconditioning rather than the 
underlying disease. Therefore, evaluation with SHAPE can deter-
mine if the patient is actually limited by deconditioning rather 
than cardiopulmonary dysfunction. If an individual has a normal 
cardiopulmonary system, the only dyspnea they are likely to ex-
perience is that which occurs with heavy exercise. Therefore, it is 
difficult to assess a patient by only using resting pulmonary and 
cardiac testing since these cannot reliably predict exercise perfor-
mance. In contrast, during submaximal exercise, there is the op-
portunity to evaluate the interaction between the heart and lung 
and better correlate overall health status and detect any problem 
that might be present. SHAPE system (like any other CPX) helps 
to determine respiratory efficiency by measuring gas exchange at 
rest and exercise. In normal subjects, there is an increment of 
cardiac output and lung perfusion (Q) with an associated increase 
of minute ventilation (VE) in order to maintain stable arterial 
carbon dioxide levels. Lung units that match ventilation with 

SHAPE testing is a promising technology that simplifies car-
diopulmonary exercise testing to allow better and easier evalua-
tion of patients with cardiopulmonary diseases.  

SHAPE: This stands for Sub-maximal Heart and Pulmonary 
Evaluation, and it is a cardiopulmonary exercise test (CPX) now 
available at Florida Hospital (Orlando and Winter Park Campus-
es), as well as in the Florida Hospital Advanced Heart Transplant 
and Advanced Lung Disease Clinic. SHAPE is also available 
at The Central Florida Pulmonary Group (Altamonte Springs, 
Downtown Orlando, and East Orlando offices. This test (like 
other CPX) assesses oxygen consumption and carbon dioxide 
output. In turn, this reflects the performance capabilities of the 
heart, lung, peripheral vasculature and blood to sustain oxygen 

delivery and carbon di-
oxide removal which are 
so critical for our daily 
activities and function. 
The advantage of SHAPE 
is that the variables are 
obtained not only at rest, 
but also during exercise. 
This provides superior 
evaluation when com-
pared with assessments 
made at rest which have 
been the traditional mo-
dalities utilized in patients 
with cardiopulmonary 
problems. For example, 
when a problem is present 
that would manifest as in-

adequate functional capacity, CPX can assist in identifying which 
parts of the physiologic system are responsible for that limitation. 
While CPX is a technology which has been around for many 
years, it continues to be the optimal test to evaluate patients with 
cardiopulmonary problems during exercise. Unfortunately, it has 
been underutilized because it requires sophisticated equipment 
and highly trained personnel to not only perform the tests, but 
also interpret the data. In addition, CPX requires maximal ex-
ercise. In constrast, with SHAPE, the complexities and techni-
cal challenges of performing cardiopulmonary exercise testing 
are overcome. The SHAPE system makes it easy to perform the 
tests and collect the data. Furthermore, it uses a small portable 
machine that can be kept at the office. Most importantly it only 
requires submaximal exercise (it is easier for patients to perform 
and closely mimics their daily activities).  

Anyone can experience dyspnea when they engage in vigorous 
physical activity, even in the presence of a normal cardiovascular 
and respiratory system. The degree of dyspnea is closely related 
not only to the effort and workload, but also to the degree of 
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perfusion (V/Q) optimize gas exchange. However, the lung usu-
ally does not have completely ideal properties and the actual VE 
includes ventilation to non-gas exchange conducting airways, 
and to alveoli that may not be ideally perfused. This mismatch 
is known as dead space ventilation (VD). A valuable estimate 
of the degree of mismatching of ventilation to perfusion is the 
dead space/tidal volume ratio (VD/VT) which is lowest when 
ventilation relative to perfusion is uniform, i.e., during moderate 
exercise. In patients with an airway disorder, the VD/VT is in-
creased primarily because of non-uniform ventilation of perfused 
lung units.  In patients with heart failure and pulmonary vascu-
lar diseases, VD/VT is increased primarily because of impaired 
perfusion to ventilated lung. Because physiologic factors usually 
override psychological factors during moderate exercise, moder-
ate exercise is the ideal time to assess the VD/VT and the effi-
ciency of ventilation in removing carbon dioxide. When VD/VT 
is increased, VE is typically inordinately high for the work rate 
performed. Therefore, high minute ventilation (VE) at a given 
exercise level and respective CO2 production(high VE/VCO2) 
is indicative of a high VD/VT (as long as hyperventilation has 
been excluded).  In addition, the expired CO2 dynamics during 
exercise will reflect overall lung perfusion. For example, an inad-
equate increment of expired CO2 with exercise may be found in 
patients with underlying pulmonary hypertension. 

In summary, SHAPE testing brings the opportunity to easily in-
corporate CPX in clinical practice and allows clinicians to utilize 
physiological parameters like VE/VCO2, 
oxygen uptake efficiency, and change in 
Pet CO2 — all of which are known to 
have strong correlation with performance 
status and survival in patients with car-
diopulmonary disease. More importantly, 
SHAPE can be used to evaluate physi-
ological improvement or worsening in 
ventilation/perfusion mismatching which 
can help in the overall medical optimiza-
tion of these complex patients and can sig-
nificantly impact patient management in 
a positive way.

  

Dr. Andres Pelaez, MD received a fellowship in in-
terventional bronoschopy and lung transplant at the 
University of Texas Health Science Center-San Antonio 
(UTHSCSA). He also received a fellowship in pulmonary 
disease and critical care medicine at Emory University 
School of Medicine. He did his residency in internal 
medicine at the University of Texas Health Science-San 
Antonio (UTHSCSA) and went to medical school at the 
Centro de Estudios de la Salud in Medellin, Colombia, 
South America. Dr. Pelaez specializes in lung transplan-
tation and the treatment of complex airway conditions. 

Daniel Layish, MD, graduated magna cum laude from 
Boston University Medical School in 1990. He then com-
pleted an Internal Medicine Residency at Barnes Hospi-
tal (Washington University) in St.Louis, Missouri and a 
Pulmonary/Critical Care Fellowship at Duke University 
in Durham, North Carolina. Since 1997, he has been a 
member of the Central Florida Pulmonary Group in Or-
lando. He currently serves as Medical Director of the In-
tensive Care Unit, Respiratory Therapy and Pulmonary 
Rehab at Winter Park Memorial Hospital.  

Drs. Pelaez and Layish may be contacted at 407-841-
1100 or by visiting www.cfpulmonary.com.  

PULMONARY AND SLEEP DISORDERS

Delray Beach:  800.966.2120 • Orlando:  888.496.0059 • Miami:  305.775.1960 • Jacksonville: 904.388.8688
dan@dannagracey.com • www.dannagracey.com

Looking to reach doctors 
by direct mail or  

email broadcast? Call  
(407) 417-7400 or email 

info@floridamd.com


