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Milestones //

Sickle Cell Secrets 

A single inherited mutation 
prevents sickle cell hemoglobin 
from carrying sufficient oxygen. 
After defective hemoglobin 
molecules release their oxygen, 
they cluster into rodlike 
structures that push against 
the cell’s membrane, bending 
it into a sickle shape. Because 
sickle cells have a much shorter 
life span than normal cells, 
anemia results. The more 
severe symptoms (crippling 
pain, strokes and early death) 
come when sickle cells, which 
are rigid, clog vessel openings, 
blocking the flow of blood to 
vital organs and extremities. 

Today, sickle cell anemia 
remains particularly common in 
sub-Saharan Africa and among 
people of African descent. (It 
is also regularly found in other 
malaria-stricken regions; the 
sickle cell trait confers some 
resistance to malaria.) 

Therapies such as blood 
transfusions have increased 
life expectancy. But the 
first preventive medicine 
wasn’t discovered until 1995: 
Hydroxyurea, an anticancer 
drug, seems to prompt 
production of fetal hemoglobin, 
which is less apt to sickle. 

“It was the most important 
therapeutic discovery in many 
decades,” says Martin Steinberg, 
director of the Center for 
Excellence in Sickle Cell Disease 
at Boston Medical Center. 

In 2001 scientists at MIT and 
Harvard cured the disease in 
mice with an antisickling gene. 
Steinberg cautions: “Gene 
therapy is a goal to pursue but 
may be a long way off.” 

Centuries ago African tribes 
chose names for sickle 
cell anemia to express the 
misery the disease inflicts: 
chwechweechwe (relentless, 
gnawing pains in the bones and 
joints), hemkom (body-biting), 
and nuidudim (body-chewing). 

The illness was not 
discovered in the West until 
1904. That year, a dental 
student from Grenada came to 
a Chicago hospital complaining 
of muscle pain, headaches and 
heart palpitations. Physician 
James Herrick examined a 
sample of his blood and saw 
“peculiar, elongated and sickle-
shaped red blood corpuscles” 
among the usual round variety. 
It was 1927 before researchers 
were able to show what 
triggered that sickling.

While preparing to test the 
effect of formaldehyde on sickle 
cells, Indiana University School 
of Medicine surgeon E. Vernon 
Hahn and intern Elizabeth 
Gillespie noticed something 
odd. When they shook a tube of 
solution containing distorted 
red blood cells, the cells 
regained their disc shape. 
Hypothesizing that a lack of 
oxygen encouraged sickling, 
they exposed the cells to gases 
that did not contain free-
ranging oxygen. In nearly every 
case, the cells sickled.

A few years later, researchers 
in Canada took a simpler 
approach: They tightened a 
rubber band around a finger to 
cut off the flow of oxygenated 
blood, punctured it and 
examined the blood that dripped 
out. These observations led 
chemist Linus Pauling to identify 
hemoglobin—an oxygen-
carrying protein within the red 
blood cell—as the culprit. vi
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infographic //

The Green Hospital

U.S. hospitals are feeling the pressure 
to go green, both from eco-conscious 
donors and government agencies’ 
increasing oversight of pharmaceutical 
waste disposal and other practices. 
Though building new facilities and 
retrofitting old ones to be eco-friendly 
pose economic and operational 
challenges, studies show benefits not 
only for the environment but also for 
workers (reduced stress), patients 
(shortened stays) and the bottom line 
(lower energy bills). Here are a few 
features of the green hospital.

roof garden // An eco-roof 1  
creates a wildlife habitat, absorbs 
heavy rainwater and adds insulation. 
It also offers a space where patients 
and staff can reconnect with nature 
and relieve stress.

Fewer contaminants // Hospitals 
have inadvertently contributed to 
illness by exposing patients and 
staff to a host of toxins. To decrease 
exposure, hospitals are seeking out 
upholstery 2  and mattresses that 
lack flame retardants, which have 
been found to cross the placenta and 
accumulate in human breast milk; 
replacing mercury-containing devices 
such as thermometers with safer 
alternatives; and recycling fluorescent 
lamps, which also contain mercury. 

They also use formaldehyde-free 
insulation 3  and wood materials and 
green cleaning products 4  (normal 
types release hazardous fumes that 
could affect patients’ vulnerable 
immune systems). To ensure that 
patients are breathing the highest-
quality, healthiest air, the air is triple-
filtered 5 . 

Exposure to natural light // 
Direct views of nature 6  from such 
areas as lobbies and labs have been 
shown to reduce stress levels in 
hospital workers, improving quality of 
care. Patients benefit too.

Reduced water usage // Water-
efficient toilets, urinals and faucets 
7 , as well as other measures, are 

estimated to have saved the Veteran 
Affairs Hospital in Portland, Ore., 
$74,000 in water bills each year. 
Oregon Health & Science University’s 
Center for Health & Healing uses 
500,000 gallons of rainwater each 
year for toilet flushing, saving about 
10% of its total water demand.   

Greater energy efficiency //
Many facilities are installing low-
energy fluorescent bulbs to save 
on lighting, a major chunk of their 
electricity bills (about 40%, on 
average). Some have installed 
ground-source heat pumps 8 , which 
tap the stored energy of the earth. The 
Patrick H. Dollard Discovery Health 
Center, in Harris, N.Y., estimates 
that this system is helping it to 

achieve a 30% energy savings. Solar 
panels—and even window shades 
with integrated photovoltaic panels 
9 —can offset some electricity costs. 

Chilled beam modules, in which cold 
water circulates through ceiling pipes, 
keep rooms cool, lowering energy 
consumption.  

More Quiet // Patients’ No. 1 
complaint about hospitals is noise 
(food is second). Research has shown 
that poor acoustic design can lead 
to nursing errors. Acoustic control 
and privacy measures include better 
insulation between rooms 10 , back-
to-back restrooms 11 , the use of 
vibrating pagers and quiet fans, and 
the location of mechanical rooms far 
from patients. 
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