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treatments for disease. Among the center’s 
first goals: to catalog and standardize the 
measures used to describe and evaluate hap-
piness and related factors. “There are more 
than 100 different measures already in use 
for the various forms of well-being,” says 
Laura Kubzansky, the Lee Kum Kee profes-
sor of social and behavioral health. “And it 
may be that the instrument we need for our 
research does not yet exist.” Happiness, af-
ter all, is a term that encompasses physical, 
emotional, and social factors. Although the 
different facets of well-being frequently oc-
cur together, measuring one does not always 
shed light on whether the others are present; 
thus, different measures may be needed to 
capure these distinctive facets.

The researchers also hope to solidify 
evidence that emotional health influences 
physical health, and not just the other way 

around. This notion was challenged last 
year, when The Lancet published a study 
finding no connection. But critics (includ-
ing Kubzansky, who coauthored a letter of 
response in the same journal) took issue 
with the study’s methodology, noting that 
in adjusting for self-rated health (which is 
partly defined by emotional well-being), the 
study’s authors essentially adjusted for the 
very factor they were trying to investigate 
as a predictor.

The debate exemplifies the tension under-
lying research in this area: the public seems 
to find the subject enormously compelling, 
but some segments of the scientific commu-
nity remain skeptical. Kubzansky and her 
colleagues aim to amass enough evidence of 
biological connections between emotional 
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Super Drugs for Super Bugs

L
ast spring  brought alarming reports 
of the first known case of a germ resis-
tant to colistin, considered an antibi-
otic of last resort. The bug, a strain of E. 

coli, was found in a culture taken from a Penn-
sylvania woman with a urinary tract infection. 

Thomas Frieden, director of the Cen-

ters for Disease Control and Prevention, 
responded by warning that “the medicine 
cabinet is empty for some patients,” with 
few new antibiotics in development to fight 
drug-resistant super bugs. As of 2013, only 
four international pharmaceutical compa-
nies were still attempting to produce new 

options; in May, The Economist noted that, 
given the expense of drug development, 
companies prefer to focus on medicines for 
chronic diseases such as high blood pres-
sure, which patients take indefinitely.

The Pennsylvania woman’s infection hap-
pened to respond to other existing antibiot-

and physical health that eventually the link 
will be taken for granted, much as exercise 
is generally regarded as beneficial.

Yet even if that link is established, how 
can it be applied? If some people are in-
nately happier than others, are the latter 
doomed to ill health? To answer such ques-
tions, the researchers seek to identify so-
cial policies that may be relevant as well as 
to test interventions with the potential to 
increase happiness: exercise, mindfulness, 
and cultivation of a positive mindset, for 
example. Other studies will aim to estab-
lish best practices for corporate wellness 
programs by testing their efficacy.

Another prong of research will be led 
by Kasisomayajula “Vish” Viswanath, Lee 
Kum Kee professor of health communica-
tion, who studies the impact of movies, 
television, advertising, and social media 

on health and hap-
piness. For example, 
watching or reading 
news with a focus on 
negative events such 

as war, terrorism, and crime may influence 
people’s sense of well-being: “If you feel that 
the entire world is coming apart, that affects 
your emotions,” says Viswanath. Researchers 
will also investigate how media can be used 
to positively influence happiness and health.

Research about happiness gets headlines 
more readily than grant funding. Kubzansky 
notes that to date, her projects—including 
studies of veterans that link post-traumatic 
stress disorder with poor heart health and a 
positive outlook with improved heart health, 
and studies of older men that link hostility 
with diminished lung function—have capi-
talized on existing data. That allowed her to 
conduct work on this topic without the level 
of grant support that an original study de-
sign and data collection would require. That 

is why the $21 million underwriting the new 
center—a gift of the Lee Kum Kee family, 
whose Hong Kong-based companies make 
products such as sauces, condiments, and 
herbal supplements—is critical to investi-
gating the relationship between happiness 
and health. Such research represents a par-
adigm shift, Viswanath explains, and that 
has been one reason for funding challenges. 
Until very recently, he says, “We have always 
treated health as the absence of disease”—
and the existing funding framework for both 
government investment and private philan-
thropy focuses principally on understanding 
and preventing specific diseases.

The new center will focus instead on fac-
tors that can lead to positive outcomes. “Un-
healthy lipid profiles, high blood pressure: 
these are biological processes that have been 
shown to lead to poor health,” says Kubzan-
sky. “The question is, are there biological 
processes that we have not yet identified, or 
that we don’t characterize well, that lead to 
better health?” She and Viswanath envision 
the center as a place that brings together 
researchers from Harvard and beyond, com-
plete with funds for pilot-testing ideas that 
may generate the initial data necessary to 
obtain support for full-scale studies.

“People focus on problems because that’s 
what catches our attention, and people want 
to solve them,” says Kubzansky. But she is op-
timistic that the culture will begin to shift, 
thanks to the new center: “My hope is that 
with a convening platform to pull people to-
gether, we’ll be able to change how people 
think about health,” and how to maintain it 
throughout their lives. velizabeth gudrais

lee kum sheung center for health 
and happiness website:
www.hsph.harvard.edu/health-happi-
ness

“Happiness” encompasses physical, 
emotional, and social factors.
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ics, but the failure of colis-
tin renewed conversation 
about the dangers of mul-
tiple-drug-resistant infec-
tions and the startling lack 
of remedies (discussed at 
length in the feature “Su-
perbug: An Epidemic Be-
gins,” May-June 2014, pag-
es 40-49).

The dearth of new treat-
ment options led Andrew 
Myers, Houghton profes-
sor of chemistry and chem-
ical biology, to create with 
his students a platform 
that may speed the pro-
cess of developing mac-
rolide antibiotics. “Mac-
rolide” means “large ring,” 
and describes the circular 
chemical structure of this 
class of antibiotics. These popular drugs are 
generally well tolerated by patients, but in-
creasingly ineffective against a range of bac-
teria, Myers explained in an interview. 

His method uses eight commercially avail-

able chemicals, or substances derived from 
them, to make building blocks that can be 
assembled into new ring-shaped molecules. 
The molecules are then tested for their abil-
ity to fight pathogens. In a research article 

published in the journal 
Nature, Myers and his col-
leagues (including post-
doctoral fellows Ian Seipel 
and Ziyang Zhang) re-
ported that they used the 
method to construct more 
than 350 new compounds. 
“The majority of those 
compounds had antibiotic 
activity, and two had activ-
ity against clinical isolates 
with fierce combinations of 
antibiotic-resistance mech-
anisms,” Myers said.

These new molecules 
are fully synthetic, un-
like the first macrolide, 
erythromycin, which was 
discovered in a soil sam-
ple from the Philippines in 
1949. “That was the post-

penicillin era, a time when many pharma-
ceutical companies were scouring the globe, 
looking for new natural products that might 
be antibiotics,” Myers pointed out.

Erythromycin was approved for human use 
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ey coming from the National Institutes of 
Health to support actual antibiotic discov-
ery,” Myers said. He has run these projects on 
smaller grants from Alastair Mactaggart ’88 
and his wife, Celine, the Gustavus and Lou-
ise Pfeiffer Research Foundation, and Har-
vard’s Blavatnik Biomedical Accelerator. Last 
year, he founded Macrolide Pharmaceuticals 
to commercialize the new process.

Myers is motivated to continue pushing to-
ward new drugs. “This is a scary situation,” he 
stressed. “People talk about going backward 
to a pre-antibiotic era where you could go in 
for knee replacement surgery and lose your 
leg, or even your life, to an infection. I hope it 
won’t come to that.” verin o’donnell

andrew myers website:
http://faculty.chemistry.harvard.edu/
myers/home

in 1952, just three years after the initial discov-
ery—a rapid pace unheard of today, Myers 
noted. After that, scientists seeking new an-
tibiotics often started with the erythromycin 
molecule and carried out “one or more chemi-
cal reactions to change the structure, but not 
in a drastically different way,” he explained. 
This approach, known as semi-synthesis, 
“has dominated discovery of new antibiot-
ics in this and other classes for many decades.”

His team, instead, has built its molecules 
“from the ground up.” The researchers de-
termined that they could break the macro-
lide molecule into eight modules, or build-
ing blocks, that could be made from the 
commercial chemicals. The next step—a 
challenging one—was to map ways to re-
assemble the modules into macrolides. His 
students, he said, “worked very hard to 
identify chemical reactions that would al-
low us to link the building blocks in the 
precise way that was required, in some cases 
even inventing new transformations.”

The modular approach eliminates the dif-
ficulties of working with erythromycin, a 
complex natural product. “It is very chal-
lenging to conduct chemistry specifically 

and efficiently on just one portion of the 
molecule without affecting others,” Myers 
explained. “By building from scratch, it is 
possible to modify just about any position 
of the molecule that one wants.”

The lab continues to make new macrolides 
by systematically assessing different chem-
ical combinations, and then testing them 
against a panel of bacteria, including drug-
resistant super bugs. “We’re going to have 
to make a lot more molecules before we’ll 
find what might be a drug candidate,” Myers 
added. Any promising molecule that emerges 
will face an arduous and expensive process 
lasting a decade or more, including preclini-
cal animal studies and three phases of human 
studies before it reaches the Food and Drug 
Administration for regulatory approval.

This research builds on similar work the 
lab undertook to develop new tetracycline 
antibiotics, which led his team to found Tetra-
phase Pharmaceuticals in 2005. The company 
has made several thousand synthetic tetracy-
cline molecules, including one drug that has 
completed a phase 3 trial.

But funding this research has been dif-
ficult: “In my experience, there is no mon-

Visit harvardmag.com to 
see a video that shows 
bacteria developing 
antibiotic resistance in 
just 11 days.
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