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Cardiologist Zian Tseng (left), with pathologist Andrew Connolly and clinical research coordinator Brielle 
Kinkead, asked a question few had thought to ask: How do we actually know certain deaths are cardiac?

Sudden cardiac Sudden cardiac death was long believeddeath was long believed    
to claim to claim millions of lives each millions of lives each yearyear..  
Then a UCSF cardiologist partneredThen a UCSF cardiologist partnered  
with the San Francisco medical exwith the San Francisco medical ex
aammiinneer’r’ss o offifficcee t to ao auutotoppssyy n neeaarrllyy e evveerryy  
out-of-hospital sudden death in theout-of-hospital sudden death in the  
city and discovered that many wcity and discovered that many weerreenn’’tt    
cardiac-related at all. cardiac-related at all. 

--

WWeight-loss drugs were developedeight-loss drugs were developed  
to treat obesityto treat obesity, but now patients are, but now patients are    
reporting that the same medicationsreporting that the same medications  
sseeeemm  to quiet the urge to drink. to quiet the urge to drink. 

And the costs of our digital livesAnd the costs of our digital lives  
were framed as were framed as a distraction a distraction problem,problem,  
uuntntiill r reeseseaarrchcheersrs b begegaan dn dococuummenenttiingng  
something broader: that something broader: that the constantthe constant  
pull of screens may be reshaping howpull of screens may be reshaping how  
we we pay pay attention, attention, think think intentlyintently, , andand  
distinguish what’distinguish what’s true.s true.  

The storieThe stories in this isss in this issue arrive at aue arrive at a  
common realization: Accepted wisdomcommon realization: Accepted wisdom  
often often turns turns out out to to be be incomplete. incomplete. NewNew  
understanding begins with someoneunderstanding begins with someone  
willing to question an assumption andwilling to question an assumption and  
ask whether the prevailing explanationask whether the prevailing explanation  
still holds.still holds.  

That habit runs deep at UCSFThat habit runs deep at UCSF..    
RReesseeaarrcchheerrss h heerree a arree c cllaarriiffyyiinngg c caauusseess  
of of death, questioning what drivesdeath, questioning what drives    
addiction, and documenting whataddiction, and documenting what  
screens are doing to our minds. And,screens are doing to our minds. And,  
in perhaps the most audacious example,in perhaps the most audacious example,  
they’re designing entirely new proteinsthey’re designing entirely new proteins  
from scratch — molecules that havefrom scratch — molecules that have  
never existed in nature, built to do whatnever existed in nature, built to do what  
4 billion years of evolution never did.4 billion years of evolution never did.  

The discoveries that change medicineThe discoveries that change medicine  
rarely begin with certaintyrarely begin with certainty. They begin. They begin  
with someone willing to look again.with someone willing to look again.

C O V E R  T O  C O V E R

Fall 2026

“Our collective lack 
of attention and the 
erosion of our ability to 
focus because of the 
digital environment are 
such major issues right 
now. I think humans 
will look back at this 
moment in a hundred 
years and marvel that 
we created a tech-
nology we ultimately 
couldn’t control. 

“I think it’s so timely  
because I have an 
18-year-old daughter 
who spends the 
majority of her waking 
hours glued to her 
phone. That’s what 
drew me to this  
story and to finding  
a cover image that  
would get to the 
visceral, emotional 
heart of it in a startling, 
unforgettable way.  
I recommended  
photo-illustrator Justin 
Metz for the job, and 
I think he delivered 
exactly that.” 

— DJ Stout, 
Cover design adviser 
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The Right Drug, the First Time
Akinyemi Oni-Orisan, PharmD, PhD, is using genetics to end the guesswork in prescribing and helping ensure that no one gets left behind.

By Paula Hermann

Why do drugs work differently from  
person to person?
Many factors shape how our bodies process  
medications. Genetics is one piece of that 
picture, but age, diet, and other medications 
matter too. That’s why two people can 
take the same dose of the same medica
tion and have very different results. Even 
identical twins can respond differently. 
The goal is to understand those varia
tions well enough to prescribe the right 
drug at the right dose for each patient.

-

-

What is pharmacogenetics?
It’s the study of specific genes — 
primarily those that govern how the 
liver breaks down and moves drugs 
through the body. Certain gene variants 
can change how much of a medication 
reaches its target and how a person 
responds to it. Prescribing has long 
been based on averages from clinical 
trials, which works for many people but 
not everyone. Pharmacogenetics moves 
us toward a more individualized approach.

Can you give an example of how genetics 
change a drug’s effectiveness?
My favorite example is statins. They help 
lower cholesterol and prevent heart 
attacks, but they can cause severe 
muscle pain in people who have 
a genetic variant that makes 
it harder for their bodies to 
clear the medication, so 
higher levels stay in their 
bloodstream and leak  
into their muscle tissue.

Oni-Orisan, a professor 
of clinical pharmacy and 
postdoc alum, leads  
an award-winning  
research lab focused  
on pharmacogenetics. 

How does pharmacogenetic testing work?
Patients at UCSF can have a panel of genes tested, often 

as part of their routine care, and the results stay in their 
medical record for future use. Clinicians can then use 
that information to guide drug and dosage decisions, 

reducing costly and potentially serious complica
tions, hospitalizations, or ineffective treatments.

-

How do you ensure  
equitable access to testing?  

One lesson we’ve learned repeatedly 
is that when new medical advances are 

introduced, they often reach some people 
sooner than others. At UCSF, we’re tracking 

who gets pharmacogenetic testing and whose 
medications or dosages change as a result — 
across race, ethnicity, income, and insurance 

cohorts — to ensure no group is left out. 

Beyond UCSF: I volunteer at 
Folsom State Prison, playing 

soccer, basketball, and board 
games with incarcerated indi

viduals. On the surface, it’s 
recreation, but on a deeper 

level, it’s helping people 
maintain dignity through 

human connection.

-
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I N S I D E  U C S F Ask the ExpertAsk the Expert

Can AI Cause 
Psychosis?

 
	
Probably not, says a UCSF psychiatrist — 

but chatbots might compromise mental 

health in other ways.

““AAI pI pssyycchhoossiiss” h” has bas beeccoomme te thhe pe pooppuullaar tr teerrm fm foorr    
ssiittuuaattiioonns ws whheen pn peeoopplle le loosse te toouucch wh wiitth rh reeaalliitty dy duurriinngg  
eexxtteennddeed cd coonnvveerrssaattiioonns ws wiitth ch chhaattbboottss. T. Thheesse re reeppoorrtts as arree  
ddiissttuurrbbiinngg,, b buutt  wwhhaatt’’ss r reeaallllyy  ggooiinngg o onn??  KKaartrthhiikk S Saarrmmaa,,  
MMDD, P, PhhDD, a r, a reessiiddeennt it in pn pssyycchhiiaattrry ay annd a cd a coommppuuttaa
ttiioonnaal hl heeaalltth sh scciieennttiisstt, f, foouunnddeed Ud UCCSSFF’’s As AI iI in Mn Meennttaall  
HHeeaalltthh R Reesseeaarrcchh G Grroouupp t too h heellpp a annsswweerr s suucchh q quueessttiioonnss..    
HHe ee exxppllaaiinns ts thhe me myysstteerry ay arroouunnd d tthhe e pphheennoommeennoon an anndd  
wwhhaat ht he ae annd hd hiis cs coolllleeaagguuees as arre de dooiinng tg to bo beetttteer ur unnddeerr
ssttaannd td thhe le liink bnk beettwweeeen cn chhaattbbootts as annd md meennttaal hl heeaalltthh..

--

--

            

You don’t like the term “AI psychosis.” Why?
TThhe e iimmpplliiccaattiioon n iis s tthhaat t AAI I iis s ccaauussiinng g tthhe e ppssyycchhoossiis s ddiirreeccttllyy, , wwhhiicchh  
mmaay ny noot bt be te trruuee. I p. I prreeffeer tr thhe te teerrm “m “AAII--asasssoocciiaatteed pd pssyycchhoossiiss..””

What else could explain it?
OOnne pe poossssiibbiilliitty iy is ts thhaat et exxcceessssiivve ce chhaattbboot ut usse ie is a s a ssyymmptptoomm of of t thhee  
ppssyycchhoossiiss. I h. I haavve a pe a paattiieennt wt wiitth bh biippoollaar dr diissoorrddeer wr whho to taakkees a ls a loott  
oof f sshhoowweerrs s wwhheen n tthheeyy’’rre e eexxppeerriieenncciinng g a a mmaanniic c eeppiissooddee. . TThhe e sshhooww
eerrs as arreenn’’t t ccauaussiinngg t thhe me maanniiaa; t; thheeyy’’rre ae an en eaarrlly sy siign ogn of if itt. S. So io it mt maayy  
bbe te thhaat wt whheen sn soomme pe peeoopplle se sttaart hrt haavviinng a pg a pssyycchhoottiic ec eppiissooddee, t, thheeyy  
tteennd td to uo usse ce chhaattbbootts ms moorre ae annd ad arre me moorre le liikkeelly ty to to taallk ak abboouut dt deelluu
ssiioonns ws whhiille de dooiinng sg soo..  

--

--

AAnnootthheer pr poossssiibbiilliitty iy is es exxaacceerrbbaattiioonn. P. Peerrhhaapps ts thheesse pe peeooppllee  
wwoouulld d hhaavve he haad d aan n eeppiissoodde e rreeggaarrddlleesss, s, bbuut t ususiinng g a a cchhaattbboot st soommee
hhoow mw maadde te thhe ee eppiissoodde we woorrsse oe or hr haappppeen en eaarrlliieerr. I. Itt’’s us unnlliikkeelly ty thhaatt  
ssoommeeoonne we wiitthhoouut at anny ry riissk fk faaccttoorrs os or ur unnddeerrllyyiinng vg vuullnneerraabbililiitty ty too  
ppssyycchhoossiis os or mr maanniia wa woouulld hd haavve ie it tt trriiggggeerreed bd by a cy a chhaattbboott, b, buut wt wee  
ddoonn’’t kt knnoow fw foor sr suurree..  

--
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Chatbot conversations have also been 
linked to suicides. Are there links to other 
symptoms of mental illness?
II’’vve he heeaarrd od of cf casasees rs reellaatteed td to ao annxxiieetty ay anndd    
oobbsseessssivivee--ccoommppuullssivivee d diissoorrddeerr.. My My c coolllleeaagguuee  
hhas a pas a paattiieennt wt whho wo woorrrriiees a ls a loot at abboouut ht heer r hheeaalltthh..  
SShhee’’lll gl go to to Co ChhaattGGPPT aT annd dd deessccrriibbe ae an an acchhe oe orr  
ppaaiinn, a, annd td thhe ce chhaattbboot wt wilill sl saay sy soommeetthhiinng lg liikkee,,  

““TThhaat t ssoouunndds s pprreetttty y nnoorrmmaall, , bbuut it if yf yoou u eexxppee
rriieenncce te thheesse me moorre se seerriioouus ts thhiinnggss, y, yoou su shhoouulldd  
ccaalll a dl a dooccttoorr..” A” As as an in innddiivviidduuaal rl reessppoonnssee, i, itt’’ss  
aapppprroopprriiaatteelly ry reeasasssuurriinngg. B. Buut ut unfnfoortrtuunnaatteellyy,,  
tthhiis ps paattiieenntt i is gs giivviinng Cg ChhaattGGPPT tT thhee s saammee  
pprroommppt 2t 20 t0 tiimmees a ds a daay ay annd gd geettttiinng tg thhe se saammee  
aannsswweerr. A. Annd bd beeccaauusse te thheerree’’s ns no po peerrssoon on on tn thhee  
ootthheer sr siidde te to ro reeccoogngniizze te thhe pe paatttteerrnn, i, it bt beeccoommeess  
rreeiinfnfoorrcciinng ag annd cd coouulld md maakke te thhe ae annxxiieetty wy woorrssee..  

--

You’re leading a study of the relationship 
between chatbots and mental health. 
What do you hope to learn?
WWee’’rre e iinnvviittiinng g ppaattiieenntts s aat t UUCCSSFF’’s s ppssyycchhiiaattrryy    
aannd bd beehhaavviioorraal hl heeaalltth ch clliinniiccs ts to so seennd ud us ts thhe le looggss  
oof tf thheeiir cr chhaattbboot ct coonnvveerrssaattiioonnss, a, annd td thheen wn wee’’llll  
ccoommppaarre te thhoosse le looggs ws wiitth wh whhaat wt we ke knnoow aw abboouutt  
tthheeiir mr meennttaall h heeaalltthh. F. Foor er exxaammppllee, i, iff s soommee--
oonne ie is ds deepprreesssseedd, d, do to thheey usy use de diiffffeerreennt kt kiinnddss  
oof wf woorrddss? D? Do to thheey ty taallk mk moorre oe or lr leessss? S? Siimmii--
llaarrllyy f foor mr maanniiaa, p, pssyycchhoossiiss, a, annd od otthheer mr meennttaall  
ililllnneesssseess,,  wwee’’rree i inntteerreesstteedd t too s seeee i iff w wee c caann fi finndd  
mmaarrkkeerrs s oof f tthhoosse e ililllnneessssees s iin n tthhe ce chhaattbboot t llooggss,,  
wwhhiicch ch coouulld hd heellp up us us unnddeerrssttaannd td thheesse ce coonnddii
ttiioonns s bbeetttteer r aannd d iimmpprroovve e oouur r ttrreeaattmmeennttss. . AAnndd  
iif pf peeoopplle ae arre he haavviinng cg coonnvveerrssaattiioonns ts thhaat st seeeemm  
oouut ot of tf thhe oe orrddiinnaarry oy or ur unnssaaffee, w, we we waannt tt to do diigg  
iinntto to thhoosse te to lo leeaarrn wn whhaatt’’s hs haappppeenniinng ag annd hd hooww  
iit rt reellaattees ts to to thheeiir ir illlnlneessss..

--

You’re also creating a screening tool  
for problematic chatbot use. How does  
it work?
IItt’’s a qs a quueessttiioonnnnaaiirree, l, liikke te thhe oe onnees ys yoouu’’vvee  
pprroobbaabblly y fifilllleed d oouut t aat yt yoouur dr dooccttoorr’’s s oofffificce e ffoorr  
ddeepprreessssiioon on or ar allccoohhool ul ussee. P. Pssyycchhiiaattrriisstts hs haavvee  
a sa seet ot of wf waarrnniinng sg siigngns ws we ue usse te to so sccrreeeen fn foorr  
pprroobblleemmaattiic uc usse de diissoorrddeerrs ts thhaat dt doonn’’t it innvvoollvvee  
ssuubbssttaanncceess, l, liikke ge gaammbblliinng dg diissoorrddeer or or ir inntteerr
nneet gt gaammiinng dg diissoorrddeer (r (wwhhiicch ih is ns noot ot offfificciiaalllly ay a  
ddiiaaggnnoossiis bs buutt m maay sy soooon bn beeccoomme oe onnee)).. W We ase askk  
qquueessttiioonns s lliikke e ““AArre e yyoou bu beeiinng hg hoonneesst t wwiitthh  
ootthheer pr peeoopplle ae abboouut wt whhaat yt yoouu’’rre de dooiinngg??” o” or “r “IIs is itt  

--

aaffffeeccttiinng yg yoouur pr peerrffoorrmmaanncce ae at wt woorrk ok or sr scchhooooll??””  
oor “r “HaHavve ye yoou eu evveer tr trriieed td to so sttoop bp buut ct caann’’tt??””

AAlll tl thhoosse fe faaccttoorrs as apppplly ty to co chhaattbboot ut ussee, a, anndd  
wwe e iiddeennttiififieed d tthhrreee e ppootteennttiiaal l nneew w oonneess. . TThhe e firfirsstt  
wwee’’rre ce caalllliinng fg fuunnccttiioonnaal dl deeppeennddeennccee: A: Arre ye yoouu  
nno lo loonnggeerr a abbllee t too c coommpplleettee t tasaskkss w wiitthhoouutt u ussiinngg  
a ca chhaattbboott? T? Thhe se seeccoonnd id is rs reellaattiioonnaal dl deeppeenn
ddeennccee: D: Do yo yoou pu prreeffeer tr to so sppeennd td tiimme ce chhaattttiinngg  
wwiitth a ch a chhaattbboot rt raatthheer tr thhaan wn wiitth yh yoouur fr faammiilly oy orr  
ffrriieennddss?? D Doo y yoouu f feeeell t thhee c chhaattbboott u unnddeerrssttaannddss  
yyoou bu beetttteer tr thhaan an annyyoonne ee ellssee? A? Annd td thheen tn thhee  
tthhiirrd fd faaccttoor ir is rs reellaatteed td to Ao AI lI liitteerraaccyy: H: Hoow ow offtteenn  
ddo yo yoou bu beelliieevve Ae AI oI ovveer a hr a huummaan en exxppeertrt? D? Do o 
yyoou bu beelliieevve te thhe ce chhaattbboot ht has gas geennuiuinne fe feeeelliinnggs os orr  
iitts os owwn cn coonnsscciioouussnneessss? N? Noonne oe off t thheesse fe faaccttoorrs s 
aarre ne neecceessssaarriilly py prroobblleemmaattiic oc on tn thheeiir or owwnn; i; itt’’ss  
tthhe ce coommbbiinnaattiioon tn thhaat mt maay by be ce coonncceerrnniinngg..

--

What can doctors do to help?
TThheerre ae arreenn’’t yt yeet t aanny ey evviiddeennccee--bbasaseed id inntteerrvveenn
ttiioonnss  spspeecciiffiiccaallllyy  ddeevveeloloppeedd  ffoorr  pprorobblelemmatatiicc  
cchhaattbboott u ussee.. B Buutt g geenneerraallllyy s sppeeaakkiinngg,, i iff a a c cllii
nniicciiaan in is ws woorrrriieed ad abboouut a pt a paattiieenntt, t, thheey sy shhoouulldd  
asask tk thheem hm hoow tw thheey uy usse ce chhaattbbootts as annd wd whhy iy itt’’ss  
iimmppoortrtaannt tt to to thheemm. T. Thheenn, d, deeppeennddiinng og on tn thhee  
nnaattuurre oe of tf thhe pe prroobblleemm, t, thheerre me maay by be pe pssyycchhoo
tthheerarappeeuuttiicc te tecchhnniiqquueess o orr t theherarappieiess t thhaatt c coouulldd  
bbe ae addaapptteed td to ao addddrreesss is itt..

--

--

--

Do you use chatbots yourself?
I uI usse Ae AI sI syysstteemms rs roouuttiinneelly ty to wo wrriitte ae annd ad annaa
llyyzze ce coommppuutteer cr coodde ae annd td to flo fleessh oh ouut rt reesseeaarrcch h 
iiddeeasas. I d. I doonn’’t ut usse te thheem fm foor mr my ey emmoottiioonnaal ll liiffee, , 
bbuut I ht I haavve ce clloosse ce coolllleeaagguuees ws whho do doo. T. Thheeyy’’lll tl taallkk  
tthhrroouuggh ch coonnvveerrssaattiioonns ts thheeyy’’vve he haad wd wiitth a ph a paartrt
nneer or or sr shhaarre te thheeiir tr thhoouugghhtts as annd fd feeeelliinnggss..

--

--

Do you worry about the impact of chat
bots on your or their mental health?

-

I cI caann’’t st saay ty thhaat I dt I doo. I d. I doonn’’t tt thhiink tnk thheerree’’s a ls a loott  
oof df daannggeer ir in un ussiinng tg thheesse te toooolls as ls as loonng as yg as yoouu  
uunnddeerrssttaannd wd whhaat tt thheey cy caan an annd cd caann’’t dt doo, a, anndd  
yyoouu’’rre ae abblle te to ro reeasasoon an annd td thhiink cnk clleeaarrllyy..

TThhaat st saaiidd, t, thheerre me maay by be se soommeetthhiinng ug unniiqquuee  
aabboouut tt thhe we waay cy chhaattbbootts as appppeeaar tr to ho haavve re reeaall  
ccoonnvveerrssaattiioonnss. I s. I suussppeecct tt thheesse se syysstteemms ts taap ip innttoo  
ppaartrts os of of ouur br brraaiin tn thhaat at arre ae attttuunneed td to io inntteerr
aaccttiinngg  wwiitthh  ootthheerr  ppeeooppllee,,  wwhhiicchh  nno o ootthheerr  
tteecchhnnoollooggy iy in hn huummaan hn hiissttoorry hy has bas beeeen an abblle te too  
ddoo. W. Whhaat tt thhaat mt meeaannss, w, we de doonn’’t kt knnoow yw yeett, b, buutt  
iitt’’s is immppoortrtaannt tt thhaat wt we fie finnd od ouutt..

--

How Exercise 
Shields the Brain
Exercise does more than 
strengthen muscles. It also 
helps protect the brain. UCSF 
researchers have identified a key 
player in that effect, a protein 
called clusterin that rises in the 
bloodstream after physical activity.

In studies in mice, higher levels 
of clusterin reduced inflammation 
and helped preserve connections  
between brain cells. When 
researchers blocked the protein, 
those benefits disappeared — 
suggesting it plays a central role 
in the brain’s response to exercise. 
The team also found that clusterin 
appears to act on the brain’s blood 
vessels, helping dial down inflam-
mation that can damage tissues over 
time, a process linked to diseases 
like Alzheimer’s. The findings help 
explain how physical activity helps 
keep the brain resilient over time. 

-
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Rethinking Breast 
Cancer Screening
A pioneering study suggests that 
adjusting mammogram frequency 
based on a patient’s risk, rather than 
automatically recommending annual 
mammograms, can avoid unneces
sary screenings while still limiting 
the incidence of advanced breast 
cancers. The finding could transform  
screening guidelines and alter 
clinical practice. P
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Anatomist

The Skin: Visible Clues to Disease
Here are nearly a dozen ways UCSF researchers are using the skin to detect cancer earlier,  

decode immune diseases, and reveal how conditions throughout the body show up on its surface. 

AGING CELLS  

MAY HELP HEAL

Some senescent cells — long 
associated with aging — are 
actually present in young, 
healthy skin, where they can 
help repair damaged tissue.

GUT TROUBLE,  

SKIN TROUBLE

Researchers have found that 
gut inflammation can drive skin 
disease even without changes to 
the skin microbiome, revealing a 
direct immune link between 
our innards and our skin.

WHEN WILDFIRE 

SMOKE HITS THE SKIN

In a first-of-its-kind study, 
researchers found that heavy 
wildfire smoke is linked to 
increased clinic visits for  
eczema and itchy skin, 
suggesting that pollution can 
trigger flares outside the lungs.

CANCER RISK  

BEYOND SUNLIGHT

In a UCSF study, women with 
higher exposure to PFAS 

“forever chemicals” had greater 
odds of being diagnosed with 

melanoma, suggesting 
there are environmental 
risks beyond ultraviolet 
(UV) exposure.

AN ITCH THAT CONTROLS 

INFLAMMATION

Itch-sensing neurons,  
it turns out, don’t just trigger 
scratching — they also help 
regulate inflammation, revealing 
that they play an unexpected 
role in immune control.

A smarter way to read a rash

Developed at UCSF, RashX is a molecular profiling tool that matches a patient’s 
genetic data to a database of known skin diagnoses, helping clinicians differentiate 

between similar conditions like psoriasis and eczema with greater precision.

Seeing what  
     others miss

Dermatologists are working to ensure that conditions 
like melanoma and inflammatory rashes are caught 
just as early in people with darker skin tones, who have 
historically been diagnosed later, delaying treatment.

CLOSING IN ON A LONG-

OVERLOOKED DISEASE

UCSF’s HS PROGRESS registry is 
tracking patients with a condition 
called hidradenitis suppurativa 
to better understand this painful, 
inflammatory skin disease, which 
often goes undiagnosed for years.

ECZEMA & ASTHMA, LINKED

New work is uncovering shared 
immune pathways in eczema and 
asthma, raising the prospect of 
treatments that could address 
inflammation across organs.

A RESEARCH TROVE

UCSF holds one of the world’s 
largest and most diverse collec
tions of melanoma tissue samples, 
giving researchers a rich resource 
to study how such tumors grow, 
spread, and often evade treatment.

-

The hidden  
cost of a tan

In tanning bed users 
as young as their 30s, 

researchers found more 
cancer-linked genetic 

mutations than in 

nontanners twice their 
age — evidence that 
artificial UV radiation 

ages skin far faster than 
the passage of years.
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Andy Josephson Named  
   Dean of the School of Medicine
SS. A. Annddrreew Jw Joosseepphhssoonn, M, MDD, h, haas bs beeeen nn naammeedd  
tthhe ne neexxt dt deeaan on of tf thhe Ue UCCSSF SF Scchhooool ol of Mf Meeddiicciinnee,,  
as was weelll as vl as viicce ce chhaanncceelllloor fr foor cr clliinniiccaal al affffaaiirrss  
oof tf thhe ue unniivveerrssiittyy. A n. A neeuurroollooggiisst wt whho ho has las leedd  
tthhe te toopp--rraanknkeed Dd Deeppaartrtmmeennt ot of Nf Neeuurroollooggyy  
ssiinncce 2e 2001177, J, Joosseepphhssoon jn jooiinneed Ud UCCSSF iF in 2n 2000011  
ffoor hr hiis is inntteerrnnsshhiip ap annd d rreessiiddeennccy y aannd d hhas as ssppeenntt    
hhiiss e ennttiirere c caarereeerr h heerere..

UUnnddeer hr hiis ls leeaaddeerrsshhiipp, t, thhe Ne Neeuurroollooggyy  
ddeeppaartrtmmeennt t bbeeccaamme e tthhe ne naattiioonn’’s s ttoop rp reecciippiieennt ot off  
NNaattiioonnaal Il Innssttiittuuttees os of Hf Heeaalltth nh neeuurroollooggy fy fuunndd
iinngg, r, reecceeiivviinng ng neeaarrlly $y $11220 m0 milillliioon in in 2n 2002255. H. Hee  
hehellppeedd l laauunncchh t thehe ne neuurroohohossppiittaalliistst m moodedell o off c caarree,,  
nnoow a nw a naattiioonnaal sl sttaannddaarrdd, a, annd hd has cas chhaammppiioonneedd  

--

ccrrososss--ddiisscciipplliinanarryy co collllaabboorraattiioonnss t thahatt ha havvee l leedd t too  
aaddvvaannccees is in tn thhe te trreeaattmmeennt ot of df deepprreessssiioonn, d, deemmeenn
ttiiaa, a, annd od otthheer nr neeuurroollooggiiccaal cl coonnddiittiioonnss. H. He ae allssoo    
sseerrvvees as es as eddiittoorr--iinn--cchhiieef of off  JJAAMMAA N Neeuurorollooggyy  
aannd id is Us UCCSSFF’’s Cs Casasttrro Fo Frraanncceesscchhi ai annd Md Miittcchheellll  
NNeeuurroohohossppiittaalliistst D Diiststiinngguuiisshheedd P Prrooffeessssoorr..

--

CCoolllleeaagguuees ds deessccrriibbee h hiim asm as a a g giifftteedd t teeaacchheerr  
aannd cd coonnnneeccttoorr. “. “HHe he has ias innccrreeddiibblle ee enneerrggy ay anndd  
ooppttiimmiissmm, a, annd a dd a deeeep kp knnoowwlleeddgge oe of tf thhe ue unini
vveerrssiitty y iin n aalll l oof f iitts s mmiissssiioonnss, , iinncclluuddiinng g rreesseeaarrcchh,,””  
ssaayys Cs Chhaanncceelllloor Sr Saam Ham Hawwggoooodd..

--

JJoosseepphhssoonn’’s as appppooiinnttmmeennt ct coommees ass as  
TTaalmlmaaddgge Ke Kiinngg, J, Jrr.., M, MDD, c, coonncclluuddees as an 1n 111--yyeeaarr  
tteennuurre le leeaaddiinng tg thhe Se Scchhooool ol of Mf Meeddiicciinnee..

Early Clues to Pregnancy Complications

-

Many pregnancy complications are difficult to 
detect early, and conditions like preeclampsia 
often emerge only after damage is underway. 
Now, UCSF researchers have found early 
warning signals in the placenta — the vital  
link between mother and baby. 

The team analyzed cells at the maternal-
fetal interface and identified patterns in how they 
communicate that were linked to a higher  

likelihood of complications, including 
preeclampsia. These cellular interactions  
help regulate how the placenta develops 
and functions. When that communication is 
disrupted, it may set the stage for problems  
later in pregnancy.

The finding suggests that such early shifts 
could eventually help identify at-risk pregnan
cies, making earlier intervention possible.

Recommended:
Books, Videos, & 
Podcasts

R E A D 

The End of Violence: 
Eliminating the World’s Most 
Dangerous Epidemic

In this provocative book, UCSF resi
dent alum and epidemiologist Gary 
Slutkin, MD, draws on his decades 
of work combating tuberculosis, 
cholera, and HIV at the World Health 
Organization to reframe violence as 
a contagious disease. He offers a 
blueprint for prevention grounded in 
interruption, community intervention, 
and shifting social norms.

-

W A T C H 

UCSF’s Last Lecture

Jennifer Cocohoba, PharmD ’01, 
MAS ’08, a professor of clinical 
pharmacy, reflects on time, connec
tion, and the meaning of care. 
Shaped by her years providing HIV 
care and her long-term relation
ships with patients, she shows how 
trust is built slowly — and why the 
moments that matter most are when 
someone finally lets you in. Watch it 
on UCSF’s YouTube channel.

-

-

L I S T E N 

GeriPal Podcast 

Hosted by UCSF physicians Alex 
Smith, MD ’02, MS, MPH, and Eric 
Widera, MD ’02, GeriPal explores 
aging and serious illness through 
frank conversations with clinicians, 
researchers, and patients. It’s 
thoughtful, occasionally funny, and 
focused on helping people live well, 
even in life’s hardest circumstances.  
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Mythbuster

Is Testosterone a 
Miracle Hormone?
Politicians, influencers, and telehealth  

startups want you to think so.

By Cyril Manning Illustration by Farah Hamade

TTeessttoosstteerroonnee i iss h haavviinngg a a m moommeenntt.. P Poolliittiicciiaannss t toouutt i itt as as a a p pililllaarr    
oof vf viittaalliittyy. T. Teelleehheeaalltth sh sttaartrtuupps ss seelll il it lt liikke a se a suubbssccrriippttiioon sn seerr
viviccee.. Bu Butt m muucchh o off w whhaatt t thhee p puubblliicc h heeaarrss a abbououtt te teststoostesterroonnee  
iiss i innccoommplpleettee,, o ovveerrssiimmplpliifiefiedd,, o orr fl flaatt--oouutt w wrronongg..

--

WWe ase askkeed td twwo so seexxuuaal hl heeaalltth sh sppeecciiaalliisstts s — u— urroollooggiisstt    
AAllaan Sn Shhiinnddeell, M, MDD, M, MAASS, a, annd od obb--ggyyn Tn Taammi Ri Roowweenn,,  
MMD D ’’0099, M, MS S ’’007 7 — t— to bo buusst tt thhe me moosst pt peerrssiisstteennt mt myytthhs as abboouutt  
teteststooststeerroonnee t thheerarappyy..

M Y T H  # 1 :  Men’s testosterone levels are in crisis.
SSccrroolll l tthhrroouuggh h eennoouuggh h hheeaalltth h nneewws, s, aannd d yyoouu’’lll l ccoomme e aawwaayy  
bbeelliieevviinng tg thhaat mt mooddeerrn mn meen an arre ie in tn thhe ge grriip op of a tf a teessttoosstteerr
oonne ee emmeerrggeennccy y — t— thhaat et ennvviirroonnmmeennttaal tl tooxxiinnss, p, prroocceesssseedd  
ffooooddss, a, anndd s seeddeennttaarry ly liiffeessttyylleess h haavve se seennt mt maalle he hoorrmmoonnee    
lleevveells ps plluummmmeettiinng ag at at an an allaarrmmiinng rg raattee..

--

SShhiinnddeel il issnn’’t bt buuyyiinng ig itt..
TTrruuee, , rriissiinng g rraattees s oof f oobbeessiitty y aannd d sseeddeennttaarry y bbeehhaavviioor r aarreenn’’t t ddooiinngg  

teteststoostesterroonene a annyy f faavvoorrss.. A Ass p peeopopllee b beeccoommee he heaavievierr a anndd l leessss a accttiivvee,,  
tthheerree’’s rs reeasasoon tn to bo beelliieevve te thheesse ce chhaannggees cs coouulld bd be de drraaggggiinng dg doowwn an avveerraaggee  
hhoorrmmoonne le leevveellss. H. Hoowweevveerr, t, thhaatt’’s a bs a brrooaad hd heeaalltth ph prroobblleemm, n, noot a tt a teessttoosstteerr
oonnee--ssppeecciifific cc crriissiiss. “. “TThhe re raammiifificcaattiioonns os of of obbeessiitty ay annd sd seeddeennttaarry ly liiffeessttyylleess  
ggo wo weelll bl beeyyoonnd td teessttoosstteerroonnee,,” s” saayys Ss Shhiinnddeell, a p, a prrooffeessssoor or of uf urroollooggyy. . 

--

IIn on otthheer wr woorrddss, t, thhe te trreennd id is rs reeaal bl buut ot ovveerrhhyyppeedd. A l. A loonngg--rruunnnniinngg  
ssttuuddyy f foouunndd  aavveerraaggee  tteessttoosstteerroonnee l leevveellss h haavvee  ddrrooppppeedd r roouugghhllyy 1 1%% p peerr  
yyeeaar r oovveer r tthhe e ppasast t ttwwo o ddeeccaaddeess. . TThhe e ddeecclliinne e sshhoowws s uup p eevveen n iin n yyoouunngg  
mmeen wn wiitth hh heeaalltthhy wy weeiigghhtt, s, so oo obbeessiitty ay annd id innaaccttiivviitty ey exxppllaaiin pn paart ort of tf thhee  
ddoowwnnttuurrnn, b, buut nt noot at alll ol of if itt. E. Ennvviirroonnmmeennttaal pl poolllluuttaannttss, c, chhaannggees is in sn slleeeepp  
ppaatttteerrnnss, a, annd sd shhiifftts is in dn diieet at arre ae alll ul unnddeer ir innvveessttiiggaattiioon as an as addddiittiioonnaall  
eexxppllaannaattiioonnss. I. It at appppeeaarrs ts to bo be a ge a geenneerraattiioonnaal dl drriifft wt wiitth nh no so siinngglle ve viillllaaiinn..

M Y T H  # 2 :  Men hit a testosterone “cliff” at middle age.
IInn w woommeenn,, e essttrraaddiiooll l leevveellss r reeaallllyy d do do drroopp o offff s shhaarrppllyy a att m miiddlliiffee.. B Buutt m meenn  
eexxppeerriieenncce he hoorrmmoonne ce chhaannggees ds diiffffeerreennttllyy. F. Foor tr thheemm, i, itt’’s a ss a sllooww, s, stteeaaddyy  
ddoowwnnhhilill sl sllooppe te thhaat bt beeggiinns ws weelll bl beeffoorre me miiddddlle ae agge ae annd cd coonnttiinnuuees fs foor tr thhee  
rreesst ot of tf thheeiir lr liivveess. S. Suuddddeen dn drroopps cs caan hn haappppeen dn duue te to ao an in innjjuurry ty to to thhe te teessttii
ccllees os or cr ceertrtaaiin mn meeddiiccaal tl trreeaattmmeennttss, b, buut tt thheesse ae arre ee exxcceeppttiioonnss, n, noot tt thhe re ruullee..

--

WWhhaat mt muuddddiiees ts thhe pe piiccttuurre ie is ts thhaat mt maanny my meen sn sttaart frt feeeelliinng tg thhe ce cuummuu
llaattiivve ee effffeecctts os of af aggiinng ig in mn miiddlliiffee: s: slleeeep wp woorrsseennss, s, sttrreesss as accccuummuullaatteess, a, anndd  
wwaaiissttlliinnees s eexxppaanndd. “. “IItt’’s ts teemmppttiinng g tto to thhiink tnk thhaat mt maayybbe ie if f wwe e hhoorrmmoonne e oouurr
sseellvvees us upp, w, wee’’lll bl be ee etteerrnnaalllly yy yoouunngg,,” S” Shhiinnddeel sl saayyss. “. “BBuut tt thhaatt’’s ns noot tt thhe ce casasee..  
TThhe pe puubblliic ic is bs beeiinng fg feed id innffoorrmmaattiioon an abboouut tt teessttoosstteerroonne te thhaat it is is innccoommpplleettee..””

--

--

M Y T H  # 3 :  Testosterone therapy causes heart attacks  
and prostate cancer.
FFoorr y yeeaarrss,, t thheessee t twwoo f feeaarrss do dommiinnaatetedd c coonnvveerrssaattiioonnss a abbououtt te teststoostesterroonnee  
tthheerarappyy.. Bu Butt n neeiitthheerr i iss s suuppppoorrtetedd b byy r reecceenntt e evividedennccee..

TThhe e ddeeccaaddee--oolld d ssttuuddiiees s bbeehihinnd d tthhe e ccaarrddiiaac c ssccaarre e hhaad d sseerriioousus  
mmeetthhooddoollooggiiccaall fl flaawwss.. I Inn 2 2002233,, t thhee  NNeeww E Ennggllaanndd J Joouurrnnaal ol off M Meeddiicciinnee  
ppuubblliisshheed a rd a riiggoorroouuss, l, laarrggee--ssccaalle se sttuuddy oy of 5f 5,,22000 m0 meen wn wiitth lh loow tw teessttooss
tteerroonnee w whhoo w weerre ae att e elleevvaatteedd c caarrddiioovvasasccuullaar rr riisskk. I. Itt f foouunndd n noo s siiggnniifificcaanntt  
ddiiffffeerreenncce ie in tn thhe re raatte oe of hf heeaart art attttaacckkss, s, sttrrookkeess, o, or or otthheer mr maajjoor cr caarrddiioo
vvasasccuullaar er evveennttss b beettwweeeen pn paattiieenntts rs reecceeiivviinngg t teessttoosstteerroonne ae annd td thhoossee  
rreceeceiivviinngg a a p pllaacecebboo..

--

--

TThhe pe prroossttaatte ce caanncceer fr feeaar hr has aas an en evveen on ollddeer pr peeddiiggrreeee. D. Dooccttoorrs hs haavvee  
lloonng g kknnoowwn tn thhaat ct casasttrraattiinng a mg a maan wn wiitth ph prroossttaatte ce caanncceer cr caauussees ts thhe e ccaann
cceerr t too r reeggrreessss.. H Hoowweevveerr,, t thhee l looggiiccaall as asssuummppttiioonn  —— t thhaatt t teessttoosstteerroonnee  
mmuusst ct caauusse ce caanncceer r — h— has nas noot ht heelld ud up tp to a qo a quuaartrteerr--cceennttuurry oy of ef evviiddeennccee::  
IInn m meenn w whhoo a arree p prropopeerrllyy s scrcreeeenenedd a anndd m moonniittoorreedd,, te teststoostesterroonnee t theherarappyy  
ddooees ns noot at appppeeaar tr to mo meeaanniinnggffuulllly iy innccrreeasase pe prroossttaatte ce caanncceer rr riisskk..

--

TThhaat dt dooeessnn’’t mt meeaan tn teessttoosstteerroonne ie is rs riisskk--ffrreeee. I. It ct caan cn caaususe me mooddeesst t 
iinnccrreeasasees is in bn bllooood pd prreessssuurre ae annd rd raaiisse he heemmaattooccrriit t — t— thhe pe prrooppoortrtiioonn  
oof rf reed bd bllooood cd ceelllls is in tn thhe be blloooodd. I. If hf heemmaattooccrriit ct clliimmbbs ts tooo ho hiigghh, i, it ct caann  
iinnccrreeasase te thhe re riissk ok of bf bllooood cd clloottss..

BBuut pt peerrhhaapps ts thhe me moosst ct coommmmoon an addvveerrsse oe ouuttccoommee, S, Shhiinnddeel sl saayyss, i, iss  
uunnddeerrwwhheelmlmiinng rg reessuullttss. “. “PPlleenntty oy of pf peeoopplle ge geet ot on tn teessttoosstteerroonnee, g, giivve ie it at a  
ggooood td trry fy foor tr thhrreee te to so siix mx moonntthhss, t, thheeiir nr nuummbbeerrs cs coomme ue upp, t, thhiinnggs ls looookk  
pprreetttty gy gooood od on pn paappeer — br — buut nt nootthhiinng fg feeeells ds diiffffeerreenntt..””
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M Y T H  # 4 :  Testosterone is a male hormone.
““WWoommeenn a accttuuaallllyy h haavvee m moorree c ciirrccuullaattiinngg te teststoostesterroonnee t thhaann e eststraraddiiooll,,””  
ssaayys Rs Roowweenn, a, an an assssoocciiaatte pe prrooffeessssoor or of of obbsstteettrriiccs, gs, gyynneeccoollooggyy, a, annd rd reepprroo
dduuccttiivvee s scciieenncceess.. S Shhee r reeccaallllss p puusshhiinngg b baacckk o onn h heerr c chhililddrreenn’’ss e elleemmeennttaarryy  
sscchohoooll f foorr te teaacchhiinngg t thehe te teststoostesterroonene--eeqquuaallss-m-maallee s shohorrtthhaanndd  —— a a  
mmiissccoonncceeppttiioon sn shhee a allssoo e ennccoouunntteerrs ws whheen tn trraaiinniinng mg meeddiiccaal sl sttuuddeennttss..  

““TThhaatt’’s js juusst nt noot tt trruuee,,” s” shhe se saayyss..

--

YYeet rt reesseeaarrcchh o on tn teessttoosstteerroonnee i inn w woommeenn l laaggss d deeccaaddeess b beehhiinndd w woorrkk  
ddoonne ie in mn meenn. S. Sttuuddiiees es exxaammiinniinng wg whheetthheer sr suupppplleemmeennttaattiioon in immpprroovveess  
ccoogngniittiioonn, m, moooodd, o, or mr muusscclle re reeccoovveerry iy in wn woommeen hn haavve me moossttlly cy coomme ue upp  
sshhoortrt, w, wiitth oh onne ee exxcceeppttiioonn: T: Teessttoosstteerroonne he has bas beeeen sn shhoowwn tn to io immpprroovve e 
lliibbiiddoo, p, paartrtiiccuullaarrlly iy in pn poossttmmeennooppaauussaal wl woommeenn..

DDeessppiitete  tthhaatt  eevividedennccee,,  ttheherree’’ss  nono  FFDDAA--aapppprroovveedd  teteststoostesterroonene  
pprroodduucct ft foor wr woommeenn. N. Noot bt beeccaauusse ie it dt dooeessnn’’t st shhoow a bw a beenneefificciiaal el effffeecct bt buutt  
bbeeccaauusse te thhe Fe FDDA dA deetteerrmmiinneed td thheerre we wasasnn’’t et ennoouuggh lh loonngg--tteerrm sm saaffeettyy  
ddaattaa, p, paartrtiiccuullaarrlly ay arroouunnd bd brreeasast ct caanncceer rr riisskk. . ““VViiaaggrra wa was as ffasastt--ttrraacckkeedd,,””  
RRoowween sn saayyss. “. “OOtthheer mr meeddiiccaattiioonns fs foor mr meen an arre fe fasastt--ttrraacckkeed ld loonng bg beeffoorree  
tthheerree’’s ls loonngg--tteerrm sm saaffeetty dy daatta — ia — inncclluuddiinng tg teessttoosstteerroonne fe foor mr meenn..””

AAnnd wd wiitthhoouut a pt a prroodduucct at apppprroovveed fd foor wr woommeenn, i, itt’’s hs haarrd td to ro ruun tn thhee  
ssttuuddiiees ns neeeeddeed td to go geenneerraatte te thhe de daatta ta thhe Fe FDDA wA waanntts s — a c— a caattcchh--222 t2 thhaatt  
hhas as ssttaalllleed pd prrooggrreesss fs foor yr yeeaarrss. R. Roowween n wwilill l ccoonnssiiddeer tr teessttoosstteerroonne te thheerraappyy  
ffoor r ppeerrii- a- annd pd poossttmmeennooppaauussaal pl paattiieennttss, , ddeeppeennddiinng og on tn thheeiir sr syymmppttoommss,,  
bbuutt w wiitthh c clleeaarr c caavveeaattss:: T Thhee t trreeaattmmeenntt i iss o offff--llaabbeell,, i itt c coommeess w wiitthh s siiddee  
eeffffeeccttss,, a anndd t thhee e evviiddeenncce fe foorr m maannyy o off i ittss p puurrppoortrteedd b beenneefifittss r reemmaaiinnss  

““veverryy e eqquuiivovoccaall..””

M Y T H  # 5 :  If you have low energy and low libido, it must 
be a testosterone problem.
FFaattiigguuee, fl, flaaggggiinng sg seex dx drriivvee, t, trroouubblle ce coonncceennttrraattiinngg, d, deepprreesssseed md mooood d ——  
tthheesse e ccaan n bbe e ssyymmppttoomms s oof f mmaanny y tthhiinnggss, , iinncclluuddiinng g ppoooor r sslleeeepp, , cchhrroonniicc  
ssttrreessss, d, deepprreessssiioonn, c, caarrddiioovvasasccuullaar dr diisseeasasee, m, meeddiiccaattiioon sn siidde ee effffeeccttss, a, anndd  
rerellaattiioonnsshhiipp p prorobblleemmss..

““IItt’’ss a a l liittttllee c chhiicckkeenn--aanndd--eegggg,,” S” Shhiinnddeell s saayyss.. “ “AArree y yoouu s slleeeepp--ddeepprriivveedd  

aannd fd faattiigguueed bd beeccaauusse ye yoouu’’rre le loow ow on tn teessttoosstteerroonnee? O? Or ir is ys yoouur tr teessttoosstteerr
oonne fle flaaggggiinng bg beeccaauusse ye yoouu’’rre se slleeeepp--ddeepprriivveed ad annd fd faattiigguueedd??””

--

HHe se seeees ts thhiis cs coonfnfuussiioon rn reegguullaarrlly iy in hin his cs clliinniicc, p, paartrtiiccuullaarrlly wy wiitthh  
eerreeccttililee  ddyyssffuunnccttiioonn..  PPaattiieennttss  aarrrriivve e eexxppeeccttiinngg  aa  ssiimmppllee  hhoorrmmoonnee  
eexxppllaannaattiioonn. “. “WWeellll, a l, a loot gt gooees is inntto eo erreeccttiioonnss,,” h” he se saayyss. “. “IItt’’s as abboouut yt yoouurr  
vvasasccuullaar hr heeaalltthh. I. Itt’’s as abboouut yt yoouur nr neeuurroollooggyy. I. Itt’’s as abboouut tt thhe me meeddiicciinneess  
yyoouu’’rre te taakkiinngg. I. Itt’’s as abboouut ht hoow yw yoou fu feeeel al abboouut yt yoouur pr paartrtnneerr..””

TTeessttoosstteerroonne ae affffeecctts ms maanny by biioollooggiiccaal fl fuunnccttiioonnss,, a anndd d deefificciieenncy icy in in itt  
ccoorrrreellaattees ws wiitth rh reeaal ql quuaalliittyy--ooff--lliiffe pe prroobblleemmss. B. Buut ct coorrrreellaattiioon in issnn’’t pt prree
ssccrriippttiioonn. “. “IItt’’s ns noot a pt a paannaacceeaa,,” S” Shhiinnddeel sl saayyss. “. “PPlleenntty oy of of otthheer tr thhiinnggs as arree  
ggooiinng tg to co caauusse te thhaat st saamme se seet ot of sf syymmppttoommss..””

--

M Y T H  # 6 :  Testosterone boosts male fertility.
Even some doctors get this one wrong.Even some doctors get this one wrong.

IIt st soouunndds is innttuiuittiivvee: T: Teessttoosstteerroonne ie is ts thhe qe quiuinntteesssseennttiiaal ml maalle re reepprroo
dduuccttiivve he hoorrmmoonnee, s, so to taakkiinng mg moorre oe of if it st shhoouulld bd boooosst ft feertrtiilliittyy, r, riigghhtt? I? Inn  
ffaacctt, t, thhe oe oppppoossiitte ie is ts trruuee..  

--

WWhehenn te teststoostesterroonene e ennteterrss t thehe b booddyy f frroomm a ann e exxteterrnnaall s soouurrccee,, t thehe  
ppiittuiuittaarry gy gllaannd dd deetteecctts ts thhe se suurrpplluus as annd sd shhuutts os offf tf thhe se siigngnaalls ts thhaat dt drriivvee  
tthehe p prroodduuccttiioonn o off b bootthh te teststoostesterroonene a anndd s sppeerrmm i innssiidede t thehe te teststiicclleess.. T Thehe  
rreessuullt:t: A A m maann’’ss t teessttoosstteerroonnee l leevveellss l looookk fi finnee o onn a a b blloooodd t teesstt,, b buutt h hiiss  
ssppeerrm cm coouunnt ct caan pn plluummmmeet tt to zo zeerroo. A. Annd td thhe ee effffeecctts cs caan pn peerrssiisst wt weellll  
aaffteterr h hee st stopopss t taakkiinngg i itt..

““IIt t iis s a a pprreetttty y ppootteennt t iinnhhiibbiittoor r oof f ssppeerrm m pprroodduuccttiioonn,,” ” SShhiinnddeel l ssaayyss..  
FFoor ar anny my maan wn whho po pllaanns ts to ho haavve be biioollooggiiccaal cl chhiillddrreen n — e— evveen in in tn thhe de diiss
ttaannt ft fuuttuurre e — t— thihis ns neeeedds ts to bo be pe paarrt ot of tf thhe ce coonnvveerrssaattiioon bn beeffoorre se sttaarrttiinngg  
teteststoostesterroonnee t thheerarappyy..

--

HHoow w wwiiddeesspprreeaad d iis s tthhe e ccoonfnfususiioonn? ? A A ssttrriikkiinng g ssuurrvveey y ffoouunnd d tthhaatt  
a qa quuaartrteer or of uf urroollooggiissttss, w, whheen asn askkeed hd hoow tw thheey wy woouulld td trreeaat a mt a maan wn wiitthh  
ffeertrtiilliitty cy coonncceerrnnss, s, saaiid td thheeyy’’d pd prreessccrriibbe te teessttoosstteerroonnee. “. “TThhiis is is cs coomm--
pplleetteellyy, fl, flaatt--oouut wt wrroonngg,,” S” Shhiinnddeel sl saayyss. I. If sf sppeecciiaalliisstts cs caan gn geet it it wt wrroonngg,,  
iitt’’s ns no so suurrpprriisse te thhaat pt paattiieenntts as annd pd prriimmaarry cy caarre de dooccttoorrs ms miigghhtt, t, toooo..

Why 
Healing 
Slows with 
Age — and 
How to 
Speed It Up 

As we age, the body’s ability to repair damaged 
tissue declines. Wounds heal more slowly, and re- 
covery takes longer. UCSF researchers have identi
fied a set of proteins that may help reverse that trend. 

-

In studies in older mice, boosting these proteins 
helped restore the activity of fibroblasts, cells that 
are essential for rebuilding damaged tissue. The 
treatment sped up healing, bringing it closer to 
levels seen in younger animals. The researchers 
found that these proteins help reactivate gene 
programs involved in repair that become less active 
over time, limiting the body’s ability to regenerate. 
The findings suggest new ways to restore the 
body’s natural repair systems. 

Fibroblasts (green) are the cells that 
prop up the 3D shapes of all of our 
organs. When we age, they slow 
down, leading to wrinkles in the skin 
and poor healing everywhere.
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Killer T cell (orange) 
attacking a cancer 
cell (blue).

Turning the 
Body into a 
Cancer Fighter 
FFoor yr yeeaarrss, o, onne oe of tf thhe me moosst pt poowweerrffuul wl weeaappoonnss  
aaggaaiinnsstt c ceertrtaaiin bn blloooodd c caanncceerrss,, C CAARR--TT t thheerr
aappyy, h, has ras reeqquiuirreed ad an en ellaabboorraatte pe prroocceessss: D: Dooccttoorrss  
eexxttrraacct a pt a paattiieenntt’’s is immmmuunne ce ceellllss, s, seennd td thheem tm to ao a  
ssppeecciiaalliizzeed ld laab tb to bo be ge geenneettiiccaalllly ry reepprrooggrraammmmeedd  
tto fio figghht ct caanncceerr, t, thheen rn reettuurrn tn thheem tm to to thhe pe paattiieenntt’’ss  
bbllooooddssttrreeaamm. T. Thhe ae apppprrooaacch hh has tas trraannssffoorrmmeedd  
ccaanncceer cr caarre e — b— buut tt thhe te tiimme ae annd ed exxppeennsse oe of tf thhee  
pprroocceesss ps puut it it ot ouut ot of rf reeaacch fh foor mr maanny py paattiieennttss..  

--

NNooww, U, UCCSSF F rreesseeaarrcchheerrs hs haavve e ffoouunnd a d a wwaayy  

ttoo d doo i itt i innssiiddee t thhee b booddyy.. I Inn s sttuuddiieess i inn m miiccee,, t thheeyy  
uusseed td taarrggeetteed nd naannooppaartrtiiccllees ts to do deelliivveer gr geenneettiicc  
iinnssttrruuccttiioonns ts thhaat rt reepprrooggrraammmmeed T cd T ceelllls ts to ro reecc
oogngniizze ae annd ad attttaacck ck caanncceer cr ceellllss..  

--

BBy ty tuurrnininng tg thhe be booddy iy inntto io itts os owwn mn maannuu
ffaaccttuurriinng sg siittee, t, thhiis as apppprrooaacch ch coouulld md maakke se suucchh  
tthheerraappiiees s ffasastteerr, s, siimmpplleerr, , aannd md moorre ae acccceessssiibbllee..  
WWhhiille se sttiilll el eaarrllyy, t, thhe we woorrk pk pooiinntts ts to a no a neew gw geenn
eerraattiioon on of cf caanncceer tr trreeaattmmeenntts ts thhaat ct coouulld rd reeaacchh  
ffarar m moorree p paattiieenntts.s.  

--

--

Sun 
Protection 
Doesn’t 
Have to  
Be Pricey

Protecting your skin from sun damage 
doesn’t require expensive products. 
In a recent UCSF study, researchers 
found that many lower-cost sunscreens 
provide protection from harmful ultra
violet (UV) rays comparable to that of 
higher-priced options. 

-

The basics matter most: Use a 
broad-spectrum sunscreen that’s 
SPF 30 or higher, apply it generously, 
and reapply it every two hours. But 
sunscreen is only part of the equation.  
Seeking shade, wearing protective 
clothing, and avoiding peak sun hours 
can further reduce your UV exposure. 

The bottom line: Consistency, not 
cost, makes the biggest difference. 

The Hidden 
Risks of 
Thirdhand 
Smoke 
Even after a cigarette is extinguished, 
toxic residue from its smoke can 
linger on clothes, furniture, and 
other surfaces, posing risks long 
after the air clears. Researchers are 
increasingly concerned about this 

“thirdhand smoke.”
Scientists at UCSF, who lead 

the California Thirdhand Smoke 
Research Consortium, have been 
studying these risks. Their findings 
helped inform a new California 
law that requires disclosure of 
thirdhand smoke in real estate 
transactions, the first of its kind. 

Studies show that these chemi
cals can be absorbed through the 
skin, inhaled, or ingested, especially 
by young children, who spend more 
time on floors and put objects in 
their mouths. Exposure has been 
linked to respiratory problems and 
other health risks. Unlike second
hand smoke, which dissipates, 
thirdhand smoke can persist for 
months in indoor environments. 

-

-

Eliminating indoor smoking 
remains the most effective way to 
combat thirdhand smoke.
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Research Roundup

Breakthroughs and Other Buzz

Is your brain aging 
faster than you are? 
Your “brain age” may matter more 
than your chronological age. Using AI 
to analyze the brain’s electrical signals 
during sleep, UCSF researchers 
have linked accelerated brain aging 
to higher dementia risk, opening a 
window for earlier detection.

When medications 
spiral: Side effects from common 
drugs, including those used to treat 
pain and heart disease, can trigger a 
cascade of additional prescriptions. 
UCSF researchers found this pattern 
can lead to unnecessary treatment 
and hospitalizations, exposing 
patients to avoidable risks.

MS’s most vulnerable 
victims: UCSF scientists have 
uncovered how multiple sclerosis 
kills neurons — and why some of the 
brain’s most advanced cells are espe
cially vulnerable. The work offers new 
clues to the disease’s progression 
and potential treatment targets.

-

A new target on tumors: 
UCSF scientists discovered that a 
cancer-causing enzyme appears on 
the surface of many tumors, making 
them easier to target with drugs. 
The finding could lead to more 
precise cancer therapies.

A faster test for TB: 
Diagnosing tuberculosis can take 
hours or even days. A new portable 
test developed by UCSF researchers 
delivers lab-level accuracy in just 
minutes. It could speed treatment, 
especially in low-resource settings 
where quick diagnosis is crucial. 

The missing piece in modern medicine: 
The right diagnosis is an essential precursor to 
effective treatment. A UCSF-led analysis found 
that diagnostic testing is often underfunded and 
underused, even though it guides most medical 

decisions. The 
researchers argue 

that strengthening 
diagnostics should 
be a priority for 

health systems and 
policymakers, to help 

patients get the right 
care sooner and avoid 

unnecessary treatment.

HIV control without daily drugs: Could HIV be 
controlled without lifelong medication? In a small UCSF study, 
an experimental immunotherapy agent helped most participants 
keep the virus in check even after stopping treatment. By repro
gramming the immune system, the approach points to a future 
when some patients may not need daily therapy.

-

How age fuels 
dangerous 
inflammation:  
Older adults are 
more likely to 
suffer severe 
illness from 
infections like 
COVID-19 and the 
flu. UCSF researchers 
found that aging lung cells 
can overreact, triggering 
damaging inflammation, 
meaning that calming this 
response could help reduce 
severe illness.

Healthy lung tissue with 

calm immune cells (left). 

Lung tissue from a patient 

with severe COVID-19 (right), 

showing overactive immune 

cells (pink) that contribute 

to excessive inflammation.

The opioid pullback’s hidden cost: Efforts to 
reduce opioid use and thus abuse may have had unintended 
consequences. UCSF researchers found that guidelines designed 
to limit opioid overprescribing have left some nursing home resi
dents, especially people of color, with undertreated chronic pain. 
The findings highlight the challenge of balancing safety and care.

-

The body’s defense 
against Alzheimer’s:  
A newly identified enzyme helps 
clear toxic tau proteins from the 
brain. UCSF researchers found that 
this cleanup process is associated 
with resilience against dementia, 
suggesting a potential new strategy 
for slowing Alzheimer’s disease.

Bridging the digital 
divide in care: Telehealth is 
expanding — but not for everyone. 
UCSF researchers found that fewer 
than half of health systems assess 
whether patients can use digital 
tools. If the issue isn’t addressed, 
the shift to online care could widen 
health disparities.

IDing schizophrenia
early: UCSF researchers are 
studying biomarkers that may iden
tify people at risk for schizophrenia 
before symptoms appear. Earlier 
detection could allow interven
tion sooner, potentially delaying or 
reducing the severity of the disorder.

-

-

Transplant care: Kidney 
transplant recipients often must take 
multiple drugs daily. A UCSF study 
suggests that instead, a monthly infu
sion of two proteins could simplify 
care, reduce side effects, and better 
protect transplanted organs.

-

Stopping lung scarring: 
Pulmonary fibrosis gradually 
replaces healthy lung tissue with 
scar tissue, robbing people of their 
ability to breathe. UCSF scientists 
identified a key cellular switch 
driving the disease and blocked it  
in early studies to halt scarring.
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B R A I N  T R U S T Economics of Care

How Can We Fix 
 the Health Care 

Workforce  
Shortage? 

  
		
			      

The health care worker shortage is 
one of the defining challenges facing 
medicine today, affecting everything 
from worker burnout to access to care. 
We spoke with Joanne Spetz, PhD, 
director of UCSF’s Philip R. Lee  
Institute for Health Policy Studies,  
to find out what’s causing the 
shortage — and how to solve it.    

By Jaimie Seaton
Photography by Anastasiia Sapon
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What factors are driving the shortage?
It’s not a uniform issue, and the factors vary.  
In some health care professions and parts of 
the United States, there is no shortage, but 
rural regions worldwide consistently face 
shortages. A series of trends has converged 
over the past seven or eight years, including 
the aging of baby boomers. Their medical 
needs are rising at the same time as many 
boomers who work in health care are retiring.

The COVID pandemic also contributed, 
due to burnout and workplace stress, although 
those effects do seem to have calmed down. 
Additionally, some training programs took a 
hiatus from admitting cohorts, and some stu
dents took extra time to finish.

-

What are the biggest economic forces 
shaping the workforce right now?
The rising cost of health care is a concern, and 
efforts to control spending by federal and state 
governments are another driver. For example, 
HR1, the so-called Big Beautiful Bill, will enact 
significant cuts to Medicaid. For many health 
care organizations, this will substantially con
strain their revenues and their ability to hire staff.

-

Inflation is also putting pressure on orga
nizations and workers, especially those in jobs 
that don’t require a license. If you’re an unli
censed nursing assistant, for example, your 
pay is often not much above minimum wage, 
and you have little career trajectory unless 
you go back to school. That becomes a real  
challenge for recruiting and retaining people.

-

-

Is the situation throughout the industry 
or in specific practice areas?
Primary care often faces shortages. Primary 
care physicians typically earn less than spe
cialists, and research has documented that 
the combination of lower salaries and high 
medical school debt can steer doctors toward 
specialty training. The United States has also 
long relied on international medical graduates 
to help fill primary care gaps, but recent immi
gration policies may make that harder.

-

-

Geriatrics also faces ongoing shortages, 
as do licensed and certified occupations, such 
as occupational therapy and clinical laboratory 
jobs. Entry-level jobs in the long-term care 
field are another trouble spot. Turnover rates 
are extremely high, while demand is rising 
because of the aging population.

How do patients experience shortages?
It can be difficult to get an appointment with 
a primary care provider, even in cities like 
Boston, which has one of the highest numbers 
of doctors per capita. It’s often worse in rural 
communities. If you’re on Medicaid or have 
really high copayments, finding affordable care 
gets more and more difficult.

People also see it as delays in the emer
gency department (ED) and boarding in the 
ED because there aren’t enough beds in other 
units. And it can be hard to get appropriate 
assisted living or nursing home placements or 
to find a home care aide.

-

What is UCSF doing to better understand 
and address these challenges?
UCSF conducts research that informs health 
workforce policy and planning, looking at its 
supply, demand, and stresses as well as at 
barriers to growth and factors driving burnout. 
The Healthforce Center at UCSF, which I’ve 
been affiliated with since I joined the faculty 
25 years ago, leads much of that work. We 
collaborate with the California Department of 
Health Care Access and Information, the state 
medical board, and other health professions 
boards to advance state and federal invest
ments in the workforce.

-

Additionally, UCSF has programs to gen
erate job opportunities for people in our local 
community. They provide training in clerical 
and administrative health system roles and 
health IT support, as well as accelerated 
pathways to becoming medical assistants,  
phlebotomists, or EKG techs. 

-

What would a more stable, sustainable 
workforce look like, and how would it 
improve patient experiences?
Professionals in the field would feel well sup
ported with reasonable workloads, adequate 
support staff, and enough colleagues to prevent 
burnout. Turnover rates would be low, and entry-
level jobs would have viable career pathways.

-

Patients would get timely care that goes 
beyond emergency department diagnosis and 
treatment, including help navigating the broader 
range of services they need after discharge.

Patients would also have team-based care 
customized to the clinical setting and their 
individual needs. One model is the patient-
centered medical home, pioneered by UCSF’s 
Department of Family and Community Medicine, 
which brings together a physician, an advanced 
practice nurse, RNs, and medical assistants to 
provide coordinated, proactive care. Each team 
member offers specialized skills. For example, 
one medical assistant might use the electronic 
health records system to flag patients due for 
monitoring, while another might connect people 
to community nutrition programs.

What will it take to get us to where  
we should be?
We need two big changes. First, health care 
financing must shift to a value-based payment 
structure. The current fee-for-service model 
pays physicians per procedure, incentivizing 
doctors to do everything themselves rather 
than delegate to a broader team. Value-based 
payment rewards health outcomes over vol
ume, creating both the room and the incentive 
for true team-based care. Second, we must 
eliminate the term “unskilled” for jobs without 
formal degrees, creating viable career path
ways so these workers get the respect and 
reward they deserve.

-

-

Joanne Spetz is also the Brenda and Jeffrey L. Kang Pres

idential Chair in Health Care Financing and the Claire D. 

and Ralph G. Brindis Professor of Health Policy Studies. 

-
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Screens keep us constantly connected and entertained. 
Scientists are beginning to understand the costs.

By Elizabeth Daube
Photo Illustration by Justin Metz
Interior Illustrations by Farah Hamade
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For Jason Nagata, MD, 
the wake-up call came 
during the pandemic.
A specialist in adolescent eating disorders, he 

watched as the number of teenagers admitted 

to his unit tripled. Some weren’t getting better.  

They were hooked up to heart monitors and fac

ing life-threatening complications, still scrolling  

through pro-anorexia content on their social 

media feeds. A few girls even used the hospital’s  

Wi-Fi to find each other online.

-

“They were sharing tips on how to continue 

to lose weight,” says Nagata, an associate  

professor of pediatrics and 2013 UCSF alum. 

“We actually had to remove devices from 

several patients because social media was 

undermining their recovery.”

He’s not the only UC San Francisco re

searcher worried that the technology we tote 

around 24/7 might be hurting our health. For 

years, neuroscientist Adam Gazzaley, MD, 

PhD, has argued that we’ve entered a “cog

nition crisis” — that the information overload 

supplied by digital devices is degrading our 

ability to pay attention, make decisions, and 

regulate our emotions.

-

-

Evidence has stacked up. An analysis of 

70-plus studies linked heavy consumption of 

short-form videos to poorer attention spans 

and impulse control, raising the question of 

whether “brain rot” is real. Researchers at UC 

Irvine found that people only stick to a single 

screen for about 47 seconds now — down 

from 2.5 minutes in 2004. Reading scores 

among high school seniors recently hit their 

lowest point since 1992. It’s the kind of decline 

that inspired the Financial Times to ask, “Have 

humans passed peak brain power?”

No single study can answer that question. 

But scientists are trying to understand the risks 

of constantly checking our apps, and their work 

isn’t limited to a particular diagnosis, like ADHD.

“The cognition crisis is not just a clinical 

problem,” Gazzaley says. “It’s a problem for 

our species.”

Your
Brain

on Distraction
When Gazzaley started seeing neurology patients in the early 2000s, 

they often described “senior moments,” like finding themselves by 

the fridge, unable to recall what they wanted. They lost focus easily. 

Even then, some attributed it to new technology. Broadband internet, 

instant messaging, mobile phones — what had seemed impossible 

just a few years earlier was suddenly everywhere. Gazzaley, now the 

David Dolby Distinguished Professor, began studying distraction with 

those patients in mind.

Memory and attention are crucial to cognitive control, a brain sys

tem that enables humans to direct their mental resources. If you’ve ever 

attempted a complex task — say, writing a report — you know how 

fragile cognitive control can be. Your mind drifts, or your phone vibrates, 

or a calendar reminder pops up.

-

“Multitasking” wasn’t even a word until the 1960s, when it was 

coined to capture a computer’s ability to execute multiple processes,  
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seemingly all at once. At some point, humans started using it to describe 
our productivity. The thing is, humans are not computers. Experiments 
in Gazzaley’s lab have found that people aren’t just bad at multitasking; 
we’re not capable of it.

You can walk and talk because walking requires little effort from your 
frontal lobe. But when you combine two tasks that require attention —  
for example, scrolling the news while you’re on a call with a friend — 
neither goes well. Gazzaley’s research shows that the brain has to shift 
its resources to the alternative input, then switch back. Even ignoring a 
distraction takes a toll.

The result of rapid switching, on purpose or not? Poorer memory. 
More errors. And, if you’re caught barely listening, relationship trouble.

“Our cognitive control is really quite limited,” Gazzaley writes in The 
Distracted Mind: Ancient Brains in a High-Tech World, a book he co-
authored with Larry D. Rosen. “The conflict is between our goal-setting 
abilities, which are so highly evolved ... and our goal-enactment abilities, 
which have not evolved much.”

Of course, people’s minds wandered long before the internet. 
Technology doesn’t have some magical ability to break your cognition; 
it just gives you access to infinite information, plus frequent reminders 
to open your apps. And that might push your delicate cognitive control 
past its limits. We also seek out digital disruptions, Gazzaley theorizes, 
because human brains evolved to forage not just for food but also for 
useful information. Now that we have access to almost limitless input, 
some of us tap it constantly — even when info foraging pulls us away 
from our goals.

When I ask Gazzaley if he’d change anything about his book, which 
was published in 2016, he shakes his head. If anything, the challenges 
captured in The Distracted Mind have only 
gotten worse.

“The book has aged really well in terms of 
cognitive neuroscience,” he says. “From a soci
etal perspective, it’s sad that it’s aged so well.”

-

The morning after our interview, I’m feel
ing sharp. Ambitious. I’m almost done reading 
Gazzaley’s book — a once-ordinary feat of 
focus that even some college professors 
no longer expect of their students. As I pull 
out a mug to make coffee, my cat jumps on 
the counter, and her water fountain rushes 
to mind; when did I last refill it? I load the 
grounds, hit a button, and scurry to the foun
tain. As I turn away, I hear the reassuring hum 
of the espresso machine at work.

-

-

When I turn back, the evidence of my 
hubris is pouring onto the counter, puddling 
on the floor. My mug sits nearby, forgotten the 
moment I attempted to multitask.

👀
📱

The Pull
of the

Infinite Scroll
Fragmented attention can have much higher stakes. During 
the pandemic, a lot of kids used their devices pretty much 
nonstop. When Nagata and other researchers examined 
data from young teenagers enrolled in the Adolescent 
Brain Cognitive Development (ABCD) study, they saw that 
the teens’ recreational screen time doubled in 2020, from 
about four hours a day to eight.

“Everyone was glued to their phones,” Nagata says. 
“Many of these kids were also on Zoom for school for eight 
hours. That’s like 16 hours online. It’s all day.”

ABCD, the largest U.S. study of brain development, 
has tracked 12,000 children since 2016, helping scientists 
unpack the consequences of how kids spend time online. 
In 2024, Nagata’s team found teenagers’ recreational 
phone use had ticked up to about 8.5 hours a day — dash
ing hopes for a post-pandemic drop. The increased screen 
time was linked to more severe symptoms of inattention, 
anxiety, and aggression.

-

Nagata also examined pre-teens, from about age 10 
to 13, over a few years. (The legal minimum age for using 
social media platforms is 13, but two-thirds of 11- and 
12-year-olds have accounts.) As they used more social 
media, their depression symptoms went up 35%. In a study 
released last fall, Nagata tracked a similar group and found 
that young teens spending more time on social media 
tended to do slightly but consistently worse on reading, 
memory, and vocabulary tests. The more they used it, the 
more their scores dropped.

Parents used to come 
to me asking a lot of 
questions about how to 
help their kids. Now, a lot 
of the parents are going,  
‘I need help, too.’ ”

— Jason Nagata, MD

“

🙏
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“The effects are kind of all-encompass
ing,” Nagata says. “Social media is crowding 
out time for homework and sleep — which 
are important for cognitive development and 
learning — and for being with family or friends.

-

“Then there’s the actual content. If they’re 
getting cyberbullied or exposed to distress
ing content, whether it’s violent or sexual or 
extreme in some other way, they’re not in a 
mental space where they can think about 
schoolwork.”

-

It’s difficult to tease out precisely why cog
nitive and emotional declines happen. Another 
recent analysis of the ABCD data suggests 
that attention problems do not merely occur 
alongside anxiety and depression; diminished 
attention might harm emotional regulation 
and, in turn, worsen mental health. Still, prov
ing that social media causes such harm is 
tricky. Skeptics argue that kids spend more 
time on social media because they are already 
depressed. That’s not, however, the story that 
ABCD tells: Higher social media use among 
pre-teens predicted increases in depres
sive symptoms over time, but their baseline 
depression did not predict increased social 
media use. In other words, the social media 
came first, then the depression.

-

-

-

While there’s no formal diagnosis for 
social media addiction yet, Nagata’s team 
has started documenting addiction-like symp
toms in young teens. The patterns are similar 
to what he saw in patients hospitalized with 
eating disorders: trying to cut back on social 
media but failing and continuing to use it even 
when it’s obviously harming them. Social 
media deploys a variety of features — like the 
infinite scroll, autoplay of video, and inces
sant notifications — designed to keep users 
engaged as long as possible.

-

-

“The psychological theory is called vari
able reward, and it’s similar to slot machines,” 
Nagata says. “The features create a loop in 
which your attention is constantly pulled for
ward, and then your brain’s reward system 
reinforces checking behavior, even when the 
payoff is not consistent.” 

-

-

Concern about smartphones has led 
many schools to ban them. Despite the bans, 
Nagata’s group recently found that the average 

teenager still spends about 70 minutes a day on smartphones at school. Because 
the study tracked app usage, the team could see exactly where that time went.

“Social media was the top,” Nagata says. “YouTube was second, and third was 
video games.”

When Nagata talks to families, they’re concerned about this data but struggling 
to act on it. The American Academy of Pediatrics once recommended a screen time 
limit for children: two hours a day. They dropped the guideline in 2016 because 
almost no one was following it. 

“Parents used to come to me asking a lot of questions about how to help their 
kids,” Nagata says. “Now, a lot of the parents are going, ‘I need help, too.’”

The
Misinformation

Superhighway
Your social media feed says a lot about you. Mine has headlines like 

“Why some cats bond ... and others just coexist forever” and “The 
truth about people pleasing” and “Suburban consumer cannot wait to 
try private equity-backed bakery.” You can infer my preoccupations:  
animals, psychology, satire, fresh bread. If I didn’t pay for news — 83% 
of Americans don’t — this feed might supply most of the information  
I use to understand the world.

That would include a video from a supposed attorney, offering 
advice on French tax law. Typically, his account indulges my fantasy of 
retiring in Europe. But this clip was alarming: a 6.5% annual tax on all 
assets for health care alone? If I hadn’t dug deeper, I might never have 
learned that it wasn’t true. It was just clickbait.

In an information economy driven chiefly by our attention, 
there’s a cost to not exercising much control over where we 
place it. The fragmented attention that Gazzaley studies in the 
lab and Nagata analyzes in adolescents might also make us 
worse at discerning whether the information we encounter 
online is accurate. It’s a real problem, given how quickly mis
information can spread: In a recent analysis of 35 million Facebook 
posts, researchers found that 3 of every 4 news links were shared 
without being clicked — suggesting most people endorsed 
articles they never actually read.

-

Joe Pierre, MD, a professor of psychiatry, has 
spent years trying to understand how people 
come to believe things that aren’t true.  
In his recent book False: How Mistrust,  
Disinformation, and Motivated  
Reasoning Make Us Believe 
Things That Aren’t True, 
Pierre details how factual 
errors and even out-
right lies flourish in 
a digital news 
environment.

🛣
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“ Instead of the free market  
of opinion, we’ve got a  
flea market. There may  
be some hidden gems, but  
mostly there’s a lot of junk.” 

— Joe Pierre, MD

“We live in a click-based information economy,” Pierre says. 
“One way to get clicks is to be salacious, ridiculous, gossipy. 

Misinformation is also a really good way to get people’s attention. 
Instead of the free market of opinion, we’ve got a flea market. 
There may be some hidden gems, but mostly there’s a lot of junk.”

All humans use cognitive shortcuts that, left unchecked, 
make it difficult to sort fact from fiction. According to Pierre, the 

main culprit is confirmation bias: favoring information that affirms 
what we already believe, while reflexively dismissing whatever 

challenges our beliefs. Pierre says algorithmically curated content 
feeds — which serve more of whatever you’ve already viewed or 
liked — fuel “confirmation bias on steroids,” entrenching users’ beliefs 
and stoking their outrage. In 2025, a Pew survey found that 4 in 5 U.S. 
adults believe voters from opposing parties cannot agree on basic facts.

“People fundamentally trust very different sources of information 
now,” says Pierre. “There is no shared universal reality.”

Unfortunately, the alternative to passively consuming misinformation 
requires exactly the kind of deliberate, high-effort cognition that digital 
distraction is making more difficult. Pierre’s antidote, which he calls the  

“Holy Trinity of truth detection,” involves three habits: intellectual humility 

(accepting you might be wrong), cognitive flexibility (chang
ing your mind with new evidence), and analytical thinking.

-

“Analytical thinking means that when I encounter infor
mation, I’m slowing down,” Pierre says. “I’m thinking twice. 
I’m keeping in mind that what I’m reading might not be 
true, especially if it’s something that validates what I want 
to believe.”

-

Pierre’s seen this approach play out. He points to his 
college roommate, Adam Riess, who was once puzzled by 
Hubble telescope data that contradicted a prevailing theory 
of how the universe expands. Riess could have dismissed 
the data as an anomaly. Instead, he played a key role in the 
discovery of dark energy and was awarded the 2011 Nobel 
Prize in Physics.

“He said, ‘Well, we really have to look at this,’ and his data 
radically changed our ideas about the universe,” Pierre says. 

“Some people think of that as a sort of flip-flopping. That is 
actually the strength of science: It’s not dogma.”

But most people don’t approach the internet like a sci
entist. They just scroll.

-
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Routes
to

Remediation
A “vigilance task” measures your ability to sus
tain your attention. It is not fun. You stare at a 
blank screen. A square briefly blinks into view, 
and you tap a button to confirm you saw it. 
That’s it, over and over, for 20 minutes.

-

“It’s very boring,” says David Ziegler, PhD, 
an associate professor of neurology and a col
laborator of Gazzaley’s at UCSF’s Neuroscape 
Center. But that’s the point: The Neuroscape 
team needs to measure how well a participant 
can focus on something tedious. Otherwise, they 
won’t be able to tell if the tools they’re develop
ing to hone cognitive control are working.

-

-

Their research aims to make exercising 
your focus less frustrating — “a little gamified,” 
Ziegler says. He oversees trials of MediTrain, 
a meditation app that adjusts session length 
based on your ability to pay attention to your 
breath. The approach is akin to strength training:  
Start with a light lift, then increase the load over 
time. In 2019, the Neuroscape team found that 
the app significantly improved attention and 
memory in young adults over six weeks. Ziegler 
says it’s also benefiting older participants in an 
ongoing study that tracks changes in cognition, 
plus markers of stress and well-being.

You might expect someone worried about 
a tech-induced cognition crisis to be a Luddite. 
Gazzaley’s not. He views technology as a tool; 
whether it helps or harms is up to those wield
ing it. Some of Neuroscape’s most promising 
research has been used to launch therapeutic 
video games. In 2020, one became the first 
video game treatment for ADHD in children to 
receive approval from the U.S. Food and Drug 
Administration.

-

Gazzaley sees the games and apps his team studies as “experiential medicine.” 
He says experiences can selectively activate specific brain networks, a potential 
upside compared to medications that flood the whole brain, sometimes causing 
side effects.

“The medicine is the experience,” he says. “Most of the digital tools we’re cre
ating have real-world versions that benefit people, like exercise, music and dance, 
meditation. We use technology to deliver experience in a way that’s really accessible.”

-

If you want improved cognition but less tech in your life, Gazzaley gets it. He 
happens to enjoy video games. He also likes to walk in the woods; spending time 
in nature has been proven to restore focus and boost mood. And Ziegler is quick to 
point out that meditation doesn’t require an app. You can do it whenever you want, 
just by focusing on your breath.
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“Are we off-loading things like our 
creativity and reasoning and thinking? 
Are we giving up too much of what it 
means to be human?” — Adam Gazzaley, MD, PhD

Whether you will is another question. Ideas for how to reduce your 
time online abound, but habits are tough to change. Nagata suggests mak
ing a concrete plan focused on activities you want to add, not take away.

-

“It’s not enough to just say, ‘I want to limit my screen time,’” Nagata 
says. “Especially with kids, you have to have a fun alternative, or they’re 
just going to feel like they’re missing out.”

A household screen-time plan — which the American Academy 
of Pediatrics urges every family to create — typically includes rules 
everyone sticks to, like no phones in bedrooms. Nagata says this is the 
hardest part for parents: modeling the kind of self-control they want for 
their kids.

“I’m not perfect,” Nagata admits. His children are very young, but 
there’s a no-phone rule at the dinner table. “If I’m on call at the hospital, 
I’ll just explain, ‘Daddy has to help a sick kid, so that’s why I’m going 
to take this call.’ Eventually, they will have to learn to navigate these 
things, too.”

Broader changes to digital life — changes beyond our individual 
control — might be on the way. Gazzaley, Nagata, and Pierre all agree 
that government regulation of social media is needed, especially for 
young people. And recent landmark lawsuits against social media com
panies have persuaded juries that the design of the digital platforms is 
responsible for real-world harm.

-

“People ask what these companies should be doing, but that’s an 
ethical question,” Pierre says. “If you look historically at industries like 
Big Tobacco, when they make changes to make their product safer, that 
is typically motivated by regulation or class-action lawsuits.”

It will take time for researchers to explore how the latest tech 
innovation, artificial intelligence, is impacting our brains. Already, con
cerns are brewing about “cognitive off-loading” and “de-skilling.” Even 
Gazzaley is wrestling with whether AI can be deployed in ways that 
won’t eventually hurt us.

-

“We have always built technologies to help us,” Gazzaley says. 
If he’s got to do long division, for example, he’s using a calculator. 

“Then it gets more complicated. Do we over-rely on GPS? To-do lists? 

Reminders? With AI, are we off-loading things like our cre
ativity and reasoning and thinking? And that, I really worry 
a lot about. Are we giving up too much of what it means 
to be human?”

-

Pierre tells me AI is part of why he struggled not to end 
his book on “a downer note.” When I ask whether he finds 
any hope in stories about young people buying “dumb” 
phones and rejecting AI, he’s honest: “I’m very, very skep
tical that’s a movement gaining any traction.”

-

Personally, I’m not sure what to do. A “digital detox” 
sounds trendy in a way that piques my skepticism, too. But 
a randomized trial — during which internet access on partic
ipants’ phones was blocked for two weeks — boosted their 
sustained attention so much that the difference was com
parable to reversing a decade of cognitive aging. They also 
showed an improvement in depression symptoms larger 
than what’s reported in many studies of antidepressants.

-

-

Still, it’s hard to voluntarily brick a device I use to con
trol everything from my thermostat to my bank account. On 
vacation a few years ago, when my phone was stolen out of 
my bag, I found myself running through foreign streets — my 
route back to our rental barely pieced together by memory 
and the advice of strangers, who tolerated my breathless, 
rudimentary French. I was desperate to get to my laptop 
and change my passwords before someone else did.

-

For the rest of that trip, I had no phone. I was restless, 
mindlessly searching for it: waking up in the morning, sit
ting down to lunch, stepping out of the shower. I borrowed 
a friend’s phone to use the map, but mostly I was forced 
to shift my attention elsewhere. French radio. A book. 
Eventually, I could just sit on a beach or at a cafe, instead 
of reaching for my phone to take a photo.

-

I’ve gone back to that part of the world a few times 
now, trying to find that feeling. I want it back.

 🤖
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Sudden Death,
Misunderstood,

WHEN IS THE HEART TO BLAME?

SUDDEN DEATH,
MISUNDERSTOOD

BY ARIEL BLEICHER

Millions of deaths per year 
are attributed to sudden 
cardiac arrest, when the 
heart stops without warning. 
What if many of these 
diagnoses are wrong?

PHOTOGRAPHY   Noah Berger

ILLUSTRATION   Enigmatriz

CELINA SCHOUTENCELINA SCHOUTEN  is no stranger to death. She grew up in 
California’s San Joaquin Valley, in a large, close-knit family descended 
from Portuguese immigrants. By middle age, she had lost her grandfa
ther, her parents, and several uncles — all before the age of 75. She had 
watched many of them grow sicker as their hearts gradually gave out.

-

Her cousin Karen’s death was different. The two women, born 
just weeks apart, were bonded like twins. In 2012, on the cusp of their 
60th birthdays, Karen took a trip to San Francisco to visit friends. She 
was spirited and active, Schouten remembers, “just full of life.” After a 
Giants game and a night on the town, the friends retired to their hotel. 
By morning, Karen was dead.

Because she died suddenly outside a hospital, the San Francisco 
County medical examiner’s office investigated. There were no apparent 
injuries or illness. No drugs or poisons at the scene. No evidence of foul 
play. It was clear she had died naturally, from an invisible, interior foe. 
In most jurisdictions, an autopsy would have been foregone and the 
tragedy put down to sudden cardiac death — an unexpected and fatal 
stoppage of the heart, usually due to an electrical malfunction. But San 
Francisco is not like most jurisdictions.

For the past 15 years, cardiac electrophysiologist Zian Tseng, 
MD ’98, MAS ’08, the Murray Davis Professor at UC San Francisco, 
has been working with the county medical examiner’s office to uncover 
the root causes of sudden cardiac death. This includes performing 
autopsies in many presumed cases that occur outside a hospital, a cir
cumstance that accounts for about 90% of sudden deaths. Around the 
time Karen died, “sudden cardiac death” was being listed as the cause 
of death on hundreds of death certificates per year in San Francisco 
County. It was and is still considered a major global killer, credited with 
claiming the lives of an estimated 4 million to 7 million people annually, 
most of whom had no previous signs of heart trouble.

-

But as Tseng’s research would reveal, many of those deaths weren’t 
what they seemed.

A “CRAZY” IDEA
Tseng is what locals call a Bay Area lifer. “I’ve never left a 40-mile radius 
of San Francisco,” he jokes. Born in the city, he was raised in Fremont, 
where his father, an earthquake engineer, and mother made their home 
after emigrating from Taiwan. When he was 6, he checked out a library 
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book about the heart and was hooked. “I’m 
one of those clichés,” he says. “I knew in first 
grade that I wanted to be a cardiologist.”

After medical school, residency, and a 
fellowship at UCSF, he joined the faculty in 
2004. “I was really excited about clinical prac
tice, just the thrill of curing people who had 
life-threatening rhythm disorders,” he says. 
One of his specialties was implanting cardio-
verter-defibrillators, which detect dangerous 
irregular heartbeats and shock the heart back 
into a normal rhythm. Since the 1980s, car
diologists had been treating more and more 
patients known to be at risk of sudden cardiac 
death with these devices. Yet the death rate 
remained frustratingly high. “We were implant
ing a lot of defibrillators,” Tseng says, “but a lot 
of people were still dying suddenly.”

-

-

-

In many cases, their hearts seemed to 
be working just fine, so there was no indica
tion that they needed a defibrillator. “Clearly 
we were missing something,” Tseng says. 
Suspecting genetic factors, he set out to find 
them. In a small study of heart attack survivors, 
he identified a genetic marker that lowered 
the risk of cardiac arrest — a significant find
ing, because if a cardiac arrest isn’t reversed, 
it results in sudden cardiac death. He was 
thrilled by the discovery, which he saw as the 
beginning of a fruitful research career. But 
just as the paper describing it was about to 
be published, he learned that a team at the 
University of Washington had shown the oppo
site effect: that the marker raised risk.

-

-

-

At first, he assumed his own result must 
be wrong. “I was a very junior faculty member, 
and these were very smart, senior scientists,” 
he says. Their study was also much larger 
and hence, inherently more reliable. Whereas 
he had enrolled hundreds of subjects, the 
Washington team had cleverly recruited  

thousands by collaborating with local paramedics. “I have to figure 
out how to do a study like that,” Tseng concluded. He began calling 
up emergency responders in San Francisco, asking them to send him 
blood from people who’d died of cardiac arrest. Which got him wonder
ing: How did the paramedics know the patients’ hearts were to blame?

-

“They said, ‘It’s paramedic primary impression,’” Tseng recalls. “That 
means the paramedic comes on the scene, and their impression is it’s 
cardiac arrest. So I went to the medical examiner. I said, ‘So your autop
sies confirm these cases?’ They said, ‘We don’t do autopsies unless it’s 
a suspicious death.’”

-

The situation, he learned, was the same around the world: In the 
U.S., only 10% of sudden cardiac deaths outside hospitals are verified 
by autopsy; Europe has the highest rate, at 25%. “Wow!” Tseng thought. 

“How are we going to save victims of cardiac arrest if we don’t know 
which ones are really cardiac? How are we going to study risk factors? 
How are we going to study mechanisms?”

Then he had a “crazy” idea: What if the autopsy rate for sudden 
deaths in San Francisco County was 100%?

MYSTERIOUS FATHOMS
Sudden cardiac death is often described as an iceberg. The tip, scantly 
visible above the sea’s surface, represents the cases doctors can pre
dict and thus have a chance of preventing — people who survived a 
cardiac arrest, for example, or who have diagnosed heart-rhythm dis
orders or poorly pumping hearts. The rest of the iceberg, its hulking, 
submerged underbelly, represents the silent sick — people who will die, 
without warning, from a concealed cause.

-

-

Experts have long believed that hidden coronary artery disease, a 
narrowing or blockage of the heart’s blood vessels, causes 80% of those 
unforeseen deaths by provoking heart attacks. Even when they don’t 
stop the heart outright, these attacks, which may go unnoticed, leave 
scars that can disrupt the organ’s electrical rhythm. But this oft-cited 
paradigm, Tseng argues, stems largely from older autopsy studies that 
he says were “hugely biased.” Because autopsies are done sparingly, 
they tend to be done on young victims, after unusual deaths, or when a 
clinician requests one. As a result, studies based on these samples are 
not truly representative of all sudden deaths in a community, a phenome
non known as referral bias. “They’re missing a lot of the pie,” Tseng says.

-

Hoping to do better, in 2011, he pitched his “crazy” idea to Ellen 
Moffatt, MD, a forensic pathologist in the medical examiner’s office and 
a UCSF associate clinical professor. She was eager to help. In the first 
three years of their collaboration, funded by a federal research grant, 
Moffatt performed autopsies on almost 900 out-of-hospital deaths — 
nearly all those in San Francisco County that responding paramedics 
had assumed were casualties of cardiac arrest. (Only 3% of families 
declined an autopsy. “The majority of families want to know what killed 
their loved one,” Tseng says.)

In the meantime, Tseng’s team of research coordinators and 
trainees collected medical records, paramedics’ reports, family inter
views — anything to help determine a definitive cause of death. Every 
week, the team met with Moffatt and a panel of medical specialists, 
including experts in pathology, cardiology, neurology, genetics, and 

-

TRUE CARDIAC ARRESTS: Just 56% of presumed cases.

“How are we going to save 
victims of cardiac arrest if 
we don’t know which ones are 
really cardiac? How are we 
going to study risk factors? 
How are we going to study 
mechanisms?”

ZIAN TSENG, MD, MAS
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infectious diseases, to review the latest cases. Jeffrey Olgin, MD, 
who today is UCSF’s chief of cardiology and the Ernest Gallo-Kanu 
Chatterjee Professor, sat on the panel during the project’s early days. 
He was surprised how often the group felt confident they knew what 
had killed a person — until they saw the autopsy report. “It was like, 

‘Oh! We’re really bad at guessing the cause of death,’” Olgin says. 
One of the earliest cases was a 74-year-old man who had been a 

patient of Tseng’s. In the weeks before he died, he was admitted to the 
hospital with bronchitis and a high fever. The attending physician also 
noted that his heart was fluttering sporadically, a symptom of a previ
ously diagnosed condition and a harbinger of sudden cardiac death. 
Rightly concerned, he consulted Tseng: Could he implant a defibrillator 
immediately? But Tseng was worried the patient was still too ill from the 
bronchitis to handle the procedure, so recommended scheduling it after 
the man was discharged.

-

“Two weeks later, he went home, and his wife found him dead the 
next morning,” Tseng recalls. “I felt terrible. I thought I had missed the 
opportunity to save him.” But when Moffatt conducted an autopsy on 
him, she found half a gallon of fresh blood in the man’s digestive tract. 
What had killed him was something no one could have surmised: a 
rupture of his bowel.

COVERT KILLERS
That case was one of many that would challenge medical understanding 
of sudden death. When Tseng’s team published their three-year findings 
in 2018, the results were stunning. A few hundred cases, it turned out, 
did not qualify as sudden deaths; upon closer inspection, the victims  

had been symptomatic for hours or days 
before they died. Of the more than 500 
cases that remained, just over half  — 
56% — were true cardiac arrests. Another 
4%, although they concerned the heart, 
resulted not from an electrical failure but 
from catastrophic structural damage, such 
as a tear in the heart’s wall. That left 40% 
for which the heart was not culpable at all.

Of those noncardiac cases, drug over-
doses made up the largest portion — 14% 
of sudden deaths overall. They had been 
easily overlooked, as no drug parapherna-
lia or other signs of substance abuse were 
observed. “You would never have known 
without doing the toxicology,” Tseng says. 
He describes a representative case involv
ing a 71-year-old man. His wife found him unconscious and called 911, 
but he could not be resuscitated. Because the man had a history of 
heart problems, for which he took a suite of medications, cardiac arrest 
seemed the most probable cause. “Well, in fact, his fentanyl level was 
double the lethal threshold,” Tseng recounts.

-

“Overdoses are happening to people in their 60s, 70s, 80s,” he 
says. “And not just with illicit drugs but also prescribed drugs. Nobody 
ever thinks of that.” Extrapolating from the San Francisco data, he esti
mates that about 60,000 overdose deaths are missed yearly in the U.S. 
According to the Centers for Disease Control and Prevention, the num
ber of annual overdose deaths in the country has climbed from around 

-

-

Tseng (standing) 
and pathologist 
Andrew Connolly, 
MD, PhD ’97 (far 
right), work with 
their team to 
determine the 
true causes of 
sudden deaths  
initially attrib
uted to cardiac 
events. Pictured 
with them (from 
the left) are 
Brielle Kinkead, 
Jelix Tsan, and 
Anna Fruehwirth.

-
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BEYOND THE HEART: 40% of sudden deaths had noncardiac causes.

“Our knowledge of death is far 
more limited than physicians 
like to admit.”

ORRIN DEVINSKY, MD
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40,000 in the early 2010s, when Tseng’s study 
began, to over 100,000 in recent years, a rise 
driven largely by the opioid crisis. If his projec
tions are correct, its fallout may be even worse 
than experts have recognized.

Tseng suspects that mortality statistics 
also underestimate deaths from neurological 
causes, by as many as 25,000 per year in the 
U.S. In San Francisco County, these deaths 
comprised the second biggest category of 
sudden noncardiac deaths, accounting for 5% 
of all sudden death cases. The causes, deter
mined through autopsy or by ruling out other 
possibilities, included strokes, brain aneurysms, 
and epilepsy. “All those deaths, which had 
been masquerading as cardiac, were actually  
neurologic,” Tseng says. The finding was so 
striking that he coined a new term to describe 
the category: sudden neurologic death.

Next were infections, at 4% of sudden 
deaths in San Francisco County, followed 
by pulmonary embolisms, gastrointestinal 
hemorrhages, aortic tears, endocrine crises, 
kidney failures, and other motley causes. On a 
national scale, they added up to tens of thou
sands of annual deaths, all misattributed to 
cardiac arrest. “If you look under the hood at 
what really kills people, it changes the epidemi
ology of everything,” Tseng says. The sudden 
death iceberg didn’t just hide coronary disease; 
it harbored a whole host of uncharted threats.

“Our knowledge of death is far more lim
ited than physicians like to admit,” says Orrin 
Devinsky, MD, a neurologist at New York 
University who has collaborated with Tseng 
to better understand sudden death in patients 
with epilepsy. Devinsky has found that condi
tion to be frequently overlooked as a cause 
of death because it’s not detectable in an 
autopsy. “It’s an issue of resource allocation,” 
he says. “If we believe most sudden deaths 
in America are due to heart disease, we’re 
going to continue to mainly fund heart disease 
research, and other causes of death will get 
underfunded because they don’t get counted.”

ARRIVING FULL CIRCLE
The chance of surviving an actual cardiac arrest remains abysmally 
low — less than 1 in 10 by most estimates. For noncardiac causes of 
sudden death, Tseng’s research suggests the chance is even lower: in 
San Francisco, 1 in 50 overall and zero for neurological causes in partic
ular. This makes sense, he says, because if paramedics assume you are 
in cardiac arrest, they will try to resuscitate you with a defibrillator and 
CPR and, if you are still alive, whisk you to a hospital specializing in heart 
emergencies — none of which helps if you actually are having a stroke.

So, what to do? Tseng maintains that risk factors identified in his 
autopsy study could help emergency responders give more accurate 
diagnoses and care during noncardiac crises. For example, “if you are 
a woman, if you had a prior stroke, and if you are on an anticoagulant, 
there is a much higher likelihood of a neurologic cause,” he says. “So, if 
all three apply, then you should get triaged to a neurology center.” Tseng’s 
studies have similarly informed guidelines for treating drug overdoses that 
may be confused with cardiac arrest. “If we make a dent in some of these 
cases, it could make a big impact on the overall survival rate,” he says.

Some cardiologists and sudden-death researchers note that addi
tional studies in other communities will help determine how broadly 
the San Francisco findings apply. Still, Tseng’s autopsy study, which 
remains ongoing, has brought necessary attention to the complexities 
of sudden death. “I think Zian is right that we are overestimating the 
number of cases related to the heart,” says Eloi Marijon, MD, PhD, MSc, 
a cardiologist at the University of Paris who leads an international com
mission on sudden cardiac death of which Tseng is a member. “If our 
goal is to prevent sudden cardiac deaths, we need to understand the 
underlying factors because otherwise, our efforts will be misplaced.”

Earlier this year, Tseng’s team published in the Journal of the American 
College of Cardiology (JACC) a pair of papers, based on 12 years of autopsy 
data, that upheld the 2018 findings and delved deeper into confirmed 
cases of sudden cardiac death. Strikingly, one of the papers revealed that 
only 37% were attributable to heart attacks from clogged arteries — less 
than half of what has long been believed. The remaining 63% of causes 
included heart attacks despite clear arteries, chronically high blood pres
sure, problems with the heart muscle or valves, and electrical disorders.

“You and your colleagues have revisited one of the most enduring 
assumptions in cardiovascular medicine and shown clearly that it no 
longer reflects reality,” wrote Harlan Krumholz, MD, a cardiologist at 
Yale University and the JACC’s editor-in-chief, in an email to Tseng 
accepting the manuscripts.

In the other paper, Tseng’s team reported that evidence of disease 
had been missed in two-thirds of fatal cardiac arrest cases — includ
ing known risk factors like prior heart attacks, as well as more subtle 
pathology like increased heart weight or size. (“The dirty truth is that 
many people just don’t have medical care,” Tseng says.)

“Collectively, these studies redefine both the mechanisms of sudden 
death and the limitations of current prevention paradigms,” Krumholz 
concluded, praising the work as “exceptional” and “field-shaping.”

More revelations have emerged over the past decade. When 
Tseng’s team analyzed cardiac deaths in people with pacemakers or 
implanted defibrillators, they discovered that half were caused by a 
technology malfunction, such as a broken wire or faulty sensor algorithm.  
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Sisters (clockwise 
from top) Barbara 
Bourchier, Susie 
Borges, Celina 
Schouten, and 
Jane Hrusovszky 
learned more 
about their 
family’s health 
risks after their 
cousin Karen’s 
autopsy revealed 
a hidden heart 
condition.

“The failure rate for these devices is much higher than what the compa
nies say,” Tseng points out. Other studies showed that sudden cardiac 
death was more prevalent in people who are HIV-positive (which is 
thought to induce chronic inflammation that scars the heart and other 
organs) or who are homeless. “We need to expand the lens through 
which we’re looking at sudden cardiac death, from a narrow focus on 
coronary blockages to all these other conditions,” Tseng says.

-

Recently, he began exploring genetics again. “So, my work has 
come full circle,” he says. Having separated actual cardiac deaths from 
spurious cases, he can finally do what he had intended to all along: 
investigate the biological drivers of cardiac arrest. “One of the most vex
ing problems in our field is, why do you die suddenly today?” he says. 

“Why not yesterday? Why not next year?” Cardiologists know that scar
ring, whether from a virus or heart disease, can provoke arrythmias. But 
what turns them deadly?

-

-

In a 2024 paper, Tseng’s team offered a 
tantalizing clue. Examining autopsied heart 
tissue from more than 1,200 sudden deaths, 
they identified aberrant gene processes that 
appear to trigger cardiac death by laying 
down new scars over old ones. If this discov
ery leads to imaging or blood tests that can 
predict cardiac arrest, Tseng says, it would 
be a medical breakthrough.

-

LIFE AFTER DEATH
Science could not save Celina Schouten’s 
cousin, but it may yet save the lives of some 
of those she left behind. A few weeks after 
Karen died, her family received her autopsy 
report. The paramedics had been right 
in her case: It was cardiac arrest. Subtle 
scarring, disorganized heart cells, and a 
thickening of her cardiac muscle all pointed 
to a heart-weakening condition called car
diomyopathy, although Karen had never 
been diagnosed with it.

-

“That was quite a shock,” recalls 
Schouten, now 72. Many of her relatives 
had died from the disease, so she knew it 
ran in the family. But she had never real
ized it could kill so swiftly and unpredictably. 
Afraid she might also be at risk, Schouten 
had her genes tested and, after learning 
she carried a cardiomyopathy variant and 
developing other symptoms, decided to 
have a defibrillator implanted.

-

“I believe God knows when we’re going 
to die,” she says. “But I also believe that, 
through medicine, He gave me this chance 
to hopefully gain a few extra years.” At her 
urging, many of her siblings and cousins 
and their kids and grandkids also took 
genetic tests, joining the thousands of 
grieving family members who, in knowing 
for certain what caused their loved ones’ 
deaths, have acquired new insight into their 
own health.

Then, two years ago, Schouten’s brother 
collapsed and died in his art studio in Merced 
County. He was 61 years old — the victim of 
another sudden death that looked like car
diac arrest. But, perplexingly, he didn’t carry 
the cardiomyopathy gene. Was it a different 
heart condition? Something else entirely? No 
one ever found out because an autopsy was 
never performed.

-
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OUR FUTURE MEDICINES WILL 
TOGGLE, 

HINGE,
AND SLIDE

OUR FUTURE MEDICINES WILL OUR FUTURE MEDICINES WILL 
TOGGLE, TOGGLE, 

HINGE,HINGE,HINGE,
ANDAND SLIDE SLIDE

The proteins that run our bodies have been shaped by 4 billion  
years of messy trial and error. Now, using AI, scientists 
are designing efficient and creative new versions of these 
molecules to intervene when our natural processes fall short.

BY DEVORAH FISCHLER

ILLUSTRATIONS BY BRATISLAV MILENKOVIĆ
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TTextbook illustrations don’t do the human cell any 
justice. Maps and diagrams can give you a sense of what a cell 
is and how it works. But to truly understand the basic unit of life, 
you need to grasp how wildly alive it is.

A cell is hot and never still. Sloshing layers of external fat are 
anchored to a stiff scaffold of filaments that extend and retract 
as they renew themselves, a network of twinkling spikes. Inside, 
vibrating water excites a thick traffic of molecular machines — 
millions of them, in dizzying variety. Some spin like rotors, some 
squeeze like fists, and some move around on assemblages that 
look like running feet. A chaos of raw materials circulates, pelt
ing larger structures in a constant hailstorm of energy. There’s 
barely any room to move. Everything bumps into everything.

-

The body is a crowded scene, and within it, no molecular 
machine makes a greater impression than proteins, those 
folded chains of amino acids that evolved to bump into things 
in remarkably useful ways.

The usefulness of proteins far exceeds the muscle building 
for which they are best known. Cells manufacture proteins in 
highly specific three-dimensional structures to accomplish the 
tens of thousands of biological tasks programmed into our 
DNA. Think: Y-shaped disease hunters, tightly packed spirals 
of oxygen transporters, horseshoe communication systems, 
and hollow iron-storing spheres.

These jellylike microscopic tools bounce around the body’s 
teeming landscapes — inside and outside the cell, depend
ing on type — where their distinctive shapes provoke varied 
reactions. Crash into another molecule that doesn’t match 

-

their shape? No reaction. Knock against a partial match? 
Small reaction. Encounter a series of complementary pockets? 
Something happens.

Immunoglobulins claw onto viruses to stop them from invad
ing. Insulin binds to cell receptor slots to regulate blood sugar. 
Amylase, protease, and lipase break down chemical bonds in 
food with atomic precision. With ornate formulas and shapes, 
all these proteins rely on both chemistry and physics to exe
cute our DNA’s meticulous instructions.

-

-

For tens of thousands of distinctive functions, we have a mere 
20 amino acids to thank. Alone, an amino acid can’t do much. 
But when these clusters of atoms combine, they form mole
cules that spontaneously recoil from their watery environment 
and fold up into tools honed by eons of evolutionary selection.

-

Evolution hasn’t come close to exhausting every possible 
amino acid combination, a number so large it likely exceeds 
the total number of atoms in the universe. But could science 
explore these untapped potentials? Is it possible to create new 
proteins to do new things?

In medicine, protein design would mean treatments with 
capabilities we’ve only ever dreamed of — drugs able to match 
the chaotic movements of biology and control them with sensi
tivity, rationality, and precision.

-

Artificial intelligence has vaulted this once far-fetched idea 
into near horizons of possibility. At UC San Francisco, a cluster 
of labs is focused on this opportunity, and together, they’re 
building the systems needed to enrich newly powerful AI pre
dictions with real-world proof.

-
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DEGRADO LAB 

THE FIRST PROTEIN DESIGNERTHE FIRST PROTEIN DESIGNERTHE FIRST PROTEIN DESIGNER

II n the late 1980s, William DeGrado, PhD, was an industry 
chemist with time on his hands. His work in drug devel

opment had always been productive, and management was 
supportive of scientists ambitious enough to pursue their own 
open-ended projects on the side.

-

DeGrado, now UCSF’s Toby Herfindal Presidential Chair for 
Entrepreneurship and Innovation, came of age as plastics were 
becoming ubiquitous in everyday life. His research focused on 
small-molecule medicines, but his fascination with chemistry 
was intertwined as much with lifesaving drugs as with the way 
the quiet science of constructing huge polymer molecules — 
plastics among them — had changed the world.

It was pure scientific curiosity that led him to design pro
teins and to coin the Latin prefix — de novo, meaning “from the 
beginning” — that has become the definitive scientific name for 
proteins built from scratch.

-

DeGrado envisioned de novo protein design as a chance 
to rethink the relationship between protein structure and func
tion. Our bodies’ native proteins achieved their precise forms 
and roles over billions of years of trial and error. Evolution is 
unmotivated and impersonal, a glacial process of response to 
biological and environmental pressures.

-

As a result, protein structures are florid and overcompli
cated things full of hasty fixes, long ways around, and layers 
of historical baggage. Instead of modifying or imitating these 
Rube-Goldberg-like designs, DeGrado wanted to create 
completely different and radically simple amino acid struc
tures. De novo proteins would be tailored to their goals with 
scientific intention.

-

-

Theoretically, these streamlined proteins would be easier 
to build and control. And, even 
more significantly, creating 
proteins from scratch could 
allow for benefits that evolution 
hadn’t had time or reason to 
give us. We could imagine the 
way we wanted to influence 
molecular behavior — control 
immune responses, identify 
diseases, destroy tumors, preserve brain tissue — and then 
design a protein to make it happen.

When DeGrado brought an early design to a senior sci
entist at his pharmaceutical company, the reception was less 
than enthusiastic.

-

DeGrado laughs, recalling it. “He said to me, ‘Bill, I don’t 

know what you’ve designed, but it’s not a protein. Humans 
can’t design proteins.’”

The exchange lit a fire under him. “It was just so motivating 
to think that he was wrong,” DeGrado says.

Very wrong, it turns out. Today, DeGrado’s notion has devel
oped into one of the most innovative and rapidly growing research 
fields, supercharged in recent years by the speed at which AI 
can now explore and test biological variables. Biotechnology 
and, yes, pharmaceutical companies are hard at work refining de 
novo protein capabilities into medicines that could soon vastly 
improve upon our current generation of modified natural ones — 
eliminating side effects, increasing effectiveness, and expanding 
the range of diseases they can treat. 

-

WW hile DeGrado’s breakthroughs have contributed to 
these near-term wins, his sights are set much higher. 

Enzymes — the holy grail of de novo protein design — are the 
latest focus of his lab. Unlike other types of proteins, which 
accomplish their functions by binding to things, enzymes also 
do chemistry: They catalyze their target molecules, transform
ing them into different chemicals.

-

This type of dynamic molecular machine is hellishly difficult 
to create. It requires a population of atoms to move in just the 
right way and at just the right speed to recognize and modify 
only the most precisely defined targets.

DeGrado’s lab is getting there. His team of scientists 
recently collaborated with James Fraser, PhD, to create one of 
the most efficient and successful de novo enzymes on record. 

Scientists in the DeGrado Lab are paving the way to an 
entirely new pharmaceutical era. The ability to build de novo 

enzymes — ones that can do 
what no natural enzyme can — 
has the potential to transform 
not only clinical care but also 
drug manufacturing, eliminat
ing the need for the expensive 
and toxic materials required 
to make every medicine you 

can imagine.

-

Those same advances could also help address environ
mental pollutants and their impacts on health. It’s funny, the 
way that medicines and the rise of affordable synthetic materi
als inspired all this. In the end, de novo proteins could be just 
as lifesaving and world-changing. Maybe even more so.

-

-

“They’d be perfect for cleaning up plastics,” DeGrado says. 

“He said to me, ‘Bill, I don’t know what  
you’ve designed, but it’s not a protein.  

Humans can’t design proteins.’ It was just  
so motivating to think that he was wrong.”

WILLIAM DEGRADO, PHD
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J ames Fraser is famous for shooting things with lasers. A sin
gle pulse, a flash of energy, and the molecule on the receiving 

end responds — often in unanticipated and informative ways.

FRASER LAB

THE CINEMATOGRAPHER OF LIFETHE CINEMATOGRAPHER OF LIFETHE CINEMATOGRAPHER OF LIFE

JJ -

An imaginative empiricist, Fraser, UCSF’s Ernest L. Prien 
Professor, is known for this and other creative methods he’s 
devised to capture the slipperier truths of life. For proteins, this 
means discovering how and why they like to move.

Natural proteins evolved over billions of years in an environ
ment that rewarded flexibility. A protein that could shape-shift 
made it more adaptable, and cells put this flexibility to work.

-

And yet, for most of the time that biologists have been investi
gating protein structures, they have ignored this essential dynamic 
nature. Standard practice valued structural clarity: Freeze a protein  
into a stable crystal form and take an X-ray image.

-

As the science matured, it became clear that a static image 
provided as many obstacles as insights. Excited by water and 
heat, proteins are in a constant state of chaotic motion. They 
don’t hold a single fixed shape. Rather, proteins exist in several 
possible shapes at once, some likelier than others.

Scientists represent this strange molecular state of affairs 
with what they call “energy landscapes” — mathematical rep
resentations of every possible form and gesture a protein can 
express. In these landscapes, “valleys” represent shapes that 
the protein can take, while “hills” show the amount of energy 
required to travel between them. The deepest valleys show the 
shapes a protein is statistically most likely to be in, while the 
tallest hills index unlikely or rare forms.

-

In their native environment, proteins are always sampling 
these different formations, responding to shifts in energy that, 
from our human-scale point of view, are absurdly small and 
imperceptibly fast. Over time, their random movements have 
evolved to become useful responses to cellular cues: Get a 
signal, change shape, do something new.

This animated reality is exactly what Fraser’s experimental 
techniques are designed to capture. Where we once had only 

photographic stills of detailed protein structures, he gave us 
feature films.

It turns out, the malfunctioning proteins involved in our most 
difficult-to-treat diseases — cancer, Alzheimer’s, and Parkinson’s, 
for example — have very intricate energy landscapes. They don’t 
present obvious chemistries and binding sites for drugs. Instead, 
these potential targets seem to be hiding in rare dynamic states. 
But how is it possible to find and understand these rare states? 
And how can we interact with molecular structures that flicker in 
and out of presence, there one moment and gone the next? 

TT o answer these questions, Fraser stopped freezing molecules, 
instead creating ways to perform X-ray crystallography at 

room temperature so the proteins could remain active. He learned 
to treat proteins like probabilities, layering data about their many 
possible forms rather than smoothing out the math with averages. 
Using lasers, he blasted proteins with tiny jolts of energy to reveal 
hidden shapes. And, in his collaboration with DeGrado, he invented 
a way to expose different iterations of their de novo enzyme to a 
range of drug molecules, learning from their interactions.

Scientists in the Fraser Lab explore natural protein dynamics,  
providing insights into the fundamental mechanics of disease. 
Their work is crucial to de novo protein designers, who build 
new kinds of drugs that can take on these moving targets. 

Importantly, the Fraser Lab also provides real-life veri
fication for AI-designed molecules. These experiments test 
whether de novo proteins behave as predicted and identify how 
to improve them when they don’t.

-

Before AI, the failure rate for de novo proteins was “some
thing like 99.99999 percent,” Fraser says. Not heartening to 
most, but normal and interesting for science. “Failure is exciting.  
When things fail, we get to figure out why.”

-

Now, with AI, the failure rate is low enough that researchers 
are pivoting to learning from the flood of new ways that designs 
can succeed. “Things have never been more exciting,” Fraser says. 
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KORTEMME LAB

THE LOGICIAN OF NATURETHE LOGICIAN OF NATURETHE LOGICIAN OF NATURE

TT anja Kortemme, PhD, is, at heart, two very different kinds 
of researcher. She’s a biochemist who has spent decades 

happily immersed in the chaotic molecular life of the cell, 
delighting in discovery. And she’s also an engineer, someone 
who looks at nature’s infinite capacity for surprise and sees a 
design opportunity.

It’s the perfect combination for a scientist who creates de 
novo proteins that interact with mutable biological environ
ments. Like natural proteins, Kortemme’s molecules change 
shape. But unlike natural proteins, their energy landscapes are 
orderly and disciplined, devised for control.

-

“I’ve always cared about how proteins move,” says 
Kortemme, a professor of bioengineering. “At first, it was 
because protein designs kept failing; they were either too flex
ible or not flexible enough.”

-

Current protein therapeutics, made with modified natural 
proteins, have shortcomings that arise from their single active 
state. Like keys drifting around the body and smashing into 
locks, these proteins achieve their goals bluntly and without 
much discernment. -

T

-

-

“I’ve always cared about how proteins 
move. At first, it was because protein 
designs kept failing; they were either 

too flexible or not flexible enough.”
TANJA KORTEMME, PHD
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These are drugs and therapies that have changed lives and 
cured diseases, but they can also cause side effects that can 
be painful, life-altering, or fatal. The single active state means 
that the proteins can enter a range of similarly shaped locks 
and wreak havoc where they aren’t needed. They have no way 
of sparing healthy cells, adjusting potency, sensing location, or 
shutting down when their work is done — all things a natural 
protein would do by shifting shape.

“Plus, the only molecular targets these drugs can typically 
reach are ones that happen to be stable enough to be treated 
as static,” Kortemme says. “This kind of target is very uncom
mon. Most druggable targets are dynamic. We need smarter 
medicines to interact with them.” 

T oday, the Kortemme Lab is using AI to design these 
smarter medicines, creating molecules flexible enough 

to switch between two distinct forms but stable enough not 
to waver into other shapes. These new machines will speak 
the language of biology, but their grammar and syntax will be 
noticeably different.

The de novo proteins created in Kortemme’s lab will be able 
to toggle into active and inactive states, only deploying where 
and how they’re needed. They could hinge, sporting an open, lid-
like structure that wouldn’t snap shut and assemble the active 
protein until it was certain it was in the presence of a tumor. Or 
they might slide along a natural protein’s surface, exposing hid
den binding sites or amplifying a distress signal that’s so faint, 
the immune system is unable to properly respond to it.

To help us graduate from rigid molecular fixes to intelligent 
therapeutics, Kortemme is working to engineer a suite of modular 
de novo protein components — defined movements and struc
tures that can be assembled into predictable machines capable 
of correcting the damaging cell behaviors that make us sick.

For Kortemme, what began as an interest in understanding 
how proteins move has unfurled into an entire scientific vision: 
to program logic into life.  
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B I G  P I C T U R E Scripted Symptoms
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V I D E O:  Watch 
at tiny.ucsf.edu/
PatientActors

DRESS REHEARSAL:  Before the curtain rises on another round of student exams,  
a handful of trained performers huddle over their scripts — fine-tuning symptoms, 
backstories, and the occasional curveball question designed to test a student’s  
bedside manner. These standardized patients — part actor, part educator —  help 
students at UCSF’s Kanbar Center for Simulation and Clinical Skills practice  
the delicate art of listening, assessing, and delivering hard news with empathy.  
Scan the QR code to watch the prep and the learning sessions it leads to.
Video by Walter Zarnowitz |  Photography by Noah Berger
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Researchers 
are exploring 
a surprising 
possibility: 
whether GLP-1s 
might treat 
alcohol use 
disorder and 
other addictions.

Can the Latest Weight-Loss  
Drugs Curb Other Cravings Too?

By Roberta Kwok
Illustration by Jessie Lin
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As a physician who treats diabetes and obesity, Suneil Koliwad, MD, PhD, 
often prescribes GLP-1 drugs — popular weight-loss treatments that 
reduce cravings for food. When his patients start taking them,  
some report another change: They drink less alcohol.
One such patient, a retired executive, had long enjoyed a few drinks a 
week. After he started Ozempic, he found alcoholic beverages so off-
putting that he began avoiding social activities involving drinks, such 
as cocktail hours or Super Bowl gatherings. “He really isn’t interested 
in drinking anything with alcohol anymore,” says Koliwad, UC San 
Francisco’s chief of endocrinology and metabolism.

While Koliwad’s patient didn’t need to cut back on his drinking, 
stories like his have raised an important question about GLP-1s: Could 
the drugs also dampen cravings for alcohol and other addictive sub
stances, such as tobacco, opioids, cocaine, or methamphetamines? 
Early studies have sparked avid interest among researchers who study 
substance use disorders, and anecdotes from patients enrolled in clinical 
trials are striking. Khaled Moussawi, MD, PhD, UCSF’s Fields Professor 
of Pharmacology of Addiction in Neurology, says some people pre
scribed GLP-1s have reported a sudden shift in their compulsion to drink. 
One patient described the change as “a light switch.” Another told him, 

“One moment I’m not in control, and another moment I’m in full control.”

 

-

-

The field still faces many unanswered questions — including how the 
drugs influence craving or consumption — and the patients in ongoing 
trials don’t yet know if they’re receiving actual GLP-1s or a placebo. In 
the meantime, physicians in addiction medicine are cautiously hopeful.

“We are in dire need of more options,” says Triveni DeFries, MD, 
MPH, an associate professor of medicine who specializes in primary 
care and addiction medicine. “We’re all anxiously awaiting more data.”

A Desperate Need
Substance use takes a tremendous toll. Alcohol use disorder alone 
affects about 10% of people in the U.S. and causes 178,000 deaths 
per year. While the number of overdose deaths from opioids declined 
in 2024, the drugs still kill roughly 50,000 to 60,000 people per year. 
Addiction can tear families apart and render patients unable to function 
in their daily lives. 

“The social and economic impact of this disorder is catastrophic,” 
Moussawi says. 

FDA-approved treatments 
exist for some substance use 
disorders, and “they’re very pow
erful and they’re very effective,” 
says DeFries, who practices at 
Zuckerberg San Francisco Gen
eral Hospital and Trauma Center. 
But the medications aren’t widely 
used, in part because many peo
ple hesitate to seek treatment. 
Moussawi also notes that the 
drugs don’t work for everyone and  
sometimes have undesirable side effects. For example, he often pre
scribes a medication called naltrexone for alcohol use. But in his clinical 
practice, it helps only about a quarter of patients.

-

-

-

-

For people with opioid addictions, buprenorphine and methadone 
can be lifesaving. These medications suppress cravings by targeting 
opioid receptors in a more stable way — avoiding the sharp peak-and-
withdrawal cycle of drugs like fentanyl and heroin. They also reduce the 
risk of overdose.

“Many people take them, and they work miracles,” Moussawi says. 
But some of his patients continue using other opioids while in treatment, 
or they stop the medication after about six months. At that point, he 
says, “they’re back to where they were.”
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When treatments don’t work, “many patients  
are desperate,” Moussawi says. “They want 
their lives to be better.” For instance, one patient  
knew that her drinking was damaging her rela
tionship with her husband and kids. Another 
patient had developed an opioid use disorder 
after she was prescribed oxycodone for pain, 
but she wasn’t able to break the dependency 
with buprenorphine treatment. 

-

“You see a huge need,” Moussawi says. “It’s 
palpable. You feel it in these people’s stories.”

And for some substance use disorders, there 
are no approved medications at all. “We truly 
have nothing for cocaine or stimulant use dis-
order,” says Andrew Kayser, MD, PhD, UCSF’s 
Weinberger Professor of Addiction Research. 

“We’re not in a place, in my opinion, to be picky.”

“You see a huge need. 
  It’s palpable.  

 You feel it in these 
people’s stories.”

 
	
	      
     				 

— Khaled Moussawi, MD, PhD

Exploring an Unexpected Side Effect
The idea that GLP-1 drugs might treat addictions emerged as patients 
began reporting that they were drinking less. Observational studies also 
hinted that people on GLP-1s were less likely to develop a substance 
use disorder; if they had already been diagnosed with one, they experi
enced fewer incidents like overdoses or emergency room visits.

-

Much of the focus so far has been on alcohol use, but the evidence 
from clinical trials has been mixed. In one study of an older GLP-1 drug 
called exenatide, researchers reported no decrease in heavy drinking 
days overall; they saw reduced alcohol intake only among patients with 
obesity. However, the trial had a high dropout rate, which might have 
biased the results. 

“It’s an interesting study, but not nearly definitive,” Kayser says.
In a more recent trial led by researchers at the University of North 

Carolina at Chapel Hill, scientists invited people with a history of heavy 
drinking to a hospital room resembling a dorm; some participants had 
received weekly injections of Ozempic. Each person was offered their 
favorite alcoholic beverage as they sat in a comfortable chair and 
watched a video.

The people on Ozempic drank less alcohol than those not taking the 
medication, the researchers found. Outside the lab, those participants 
didn’t report fewer drinking days, but they had fewer drinks on the days 
they did partake. And they were much more likely to report zero heavy 
drinking days by the end of the study.

Earlier this year, another team of researchers in Denmark studying 
people with obesity and alcohol use disorder reached a similar conclusion:  
The participants using Wegovy drank less.

Even if GLP-1s merely reduce heavy drinking, Kayser believes 
that shift would still be valuable because it lowers the risk of serious 
incidents, such as car accidents. In the past, the mentality for treating 
alcohol use disorder was “abstinence or bust.” Now, many providers 
focus more on curbing negative consequences. “Just reducing the 
harms of these substances would be a benefit,” Kayser says. 

Dampening Dopamine vs. Feeling Full
These tantalizing early results raise an unresolved question: How, 
exactly, might GLP-1 drugs reduce intake of alcohol and other sub-
stances? Some researchers believe that the medications work primarily 
by increasing satiety, while others suggest that effects on the brain’s 
reward system play a more important role. The mechanism matters: 
The first points toward GLP-1s as a limited tool that’s useful mostly for 
reducing drinking, while the second opens the possibility of a multipur
pose drug that could treat many forms of addiction. 

-

GLP-1 drugs mimic the natural GLP-1 hormone that our bodies 
produce when we eat. In the intestines, the hormone slows stomach 
emptying so nutrients can be absorbed. In the pancreas, GLP-1 boosts 
insulin release, which helps control blood sugar levels. And cells in the 
brainstem release the natural version of the hormone throughout the 
forebrain to inhibit food intake.

The drugs’ weight loss effect occurs mainly through the brain, but 
they work differently from natural GLP-1, according to Zachary Knight, 
PhD ’05, a professor of physiology who studies the regulation of hunger. 
The drugs seem to have trouble reaching deeper areas of the brain, but 
they could still act on regions where the blood-brain barrier is weaker 
and influence eating or substance use. 

Some scientists hypothesize that GLP-1s diminish cravings by 
reducing reward signals in those parts of the brain. Whether someone’s 
scarfing a pint of ice cream or reaching for another cigarette, “there’s a 
lot of overlap in those two behaviors,” says Ashley Mason, PhD, an asso
ciate professor of psychiatry at the UCSF Osher Center for Integrative 
Health who studies food cravings. Ultra-processed foods and drugs 

-
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like cocaine both trigger huge reward signals. 
“They’re super-stimuli we did not neurologically 
evolve to contend with,” Mason says. Neurons 
release dopamine molecules to various brain 
regions, essentially sending the message, 

“Let’s do that again.”
When mice are given a GLP-1 drug in a lab, 

they release less dopamine in response to food. 
One key brain region that receives dopamine 
signals is the nucleus accumbens, which con
trols the hedonic drive to eat — leading us to
eat even after we’re full because of the pleasure, 
comfort, stress reduction, or childhood memo
ries associated with food. So weaker dopamine 
signals may tamp down the tendency to overeat.

-
 

-

And the nucleus accumbens “doesn’t just 
create reward around food,” says Koliwad, who 
holds UCSF’s Grodsky/JAB and Woeber-Mount 
Zion Distinguished Professorships.“It creates 
rewarding feelings around a whole host of 
addictive behaviors.” If GLP-1s reduce signal
ing there, many kinds of reward-seeking and 
cravings — as well as addictive behaviors like 
gambling — might subside with it.

-

Some clinicians worry that if GLP-1s curb 
appetite in this way, the medications could 
also weaken people’s motivation in general. 
Some of Koliwad’s patients have told him 
that they’re less enthusiastic about activities 
they used to enjoy, and their emotions have 
flattened out. But large-scale studies don’t 
suggest an increased risk of depression due 
to GLP-1 drugs. “If anything, it’s the oppo
site,” Knight says.

-

Debate about how the medications func
tion in the human brain is far from finished. 
Knight is skeptical that reward signals are the 
most important pathway that GLP-1s influence. “Most of what these 
drugs are doing has nothing to do with dopamine,” he says; instead, 
the medications likely cause weight loss by making people feel satiated. 
GLP-1s bind to receptors in a small brain region called the area postrema, 
prompting signals that control appetite. As a result, people feel full faster 
when they eat, and they don’t think about food as much between meals. 

-

Kayser recalls a patient who took a GLP-1 for obesity and diabetes. 
“It made him feel like it was 45 minutes after Thanksgiving dinner every 
day,” he says.

Ultimately, if GLP-1 drugs primarily reduce reward signals, they 

could perhaps treat many types of addictions. But if they mostly 
affect satiety, it’s not clear whether they would work for addictions to  
substances beyond alcohol, Kayser says. 

“Alcohol has calories,” Knight explains. “Alcohol is a food.” If you 
feel sated, the thought of downing a beer or cocktail won’t seem as 
appetizing. But if you have a cocaine addiction, for example, feeling full 
might not factor much into your decision to use more.

Still, Kayser speculates that a feeling of being “done” could extend 
beyond food and drink to other substances. “Maybe you’ve had enough 
of everything,” he says. 
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“I feel like a huge weight  

has been lifted off of me.” 
— Patient in an alcohol use clinical trial

Waiting for Data
Many clinical trials are now underway to test the 
effects of GLP-1s on everything from smoking to 
cocaine use. One set of studies involves a new 
drug called brenipatide, which mimics GLP-1 as 
well as another hormone called GIP. Moussawi 
is overseeing patients taking brenipatide in trials 
for alcohol and opioid use, sponsored by the 
drug’s manufacturer, Eli Lilly.

The demand is tremendous. When Moussawi’s team opened enroll
ment for two alcohol use trials at the UCSF site, several hundred people 
expressed interest. “The need far outpaces our ability to screen those 
participants,” he says.

-

The alcohol trials will each enroll an estimated 1,100 people diagnosed  
with alcohol use disorder across more than 100 sites, and research
ers are tracking outcomes like drinks per day and severity of cravings. 
For the opioid trial, which is targeting 465 patients, participants must 
already be on buprenorphine. Researchers will assess whether the 
GLP-1 drug is safe for these patients, monitor their opioid use, and 
determine if they are less likely to drop out of treatment.

-

The alcohol trials have already yielded some dramatic anecdotal 
reports. Before starting the trial, one patient had been drinking one and 
one-half to two bottles of wine a day, usually rosé or Sauvignon blanc. 
She had sunk into “doom and gloom” last year when a beloved pet sud
denly died; she mostly drank alone at home. The day after receiving her 
first injection, she had a strange feeling that she didn’t need to stop at a 
liquor store after work, as she usually did. That weekend, she felt “zero 
desire” to drink.

-

The patient doesn’t know for sure whether she’s receiving a placebo 
or the drug. But she hasn’t had more than an occasional glass of wine or 
nonalcoholic beer at social outings, and she’s going out more: to the bal
let, to a bread-baking class. “I feel like a huge weight has been lifted off 
of me,” she says. Whether these changes can be attributed to brenipa
tide “is not going to be revealed until the study is over,” Moussawi says.

-

-

But even if GLP-1 drugs prove effective for reducing substance use, 
caveats abound. Laura Schmidt, PhD, MSW, MPH, a professor of health 
policy, points to known side effects, including gastric upset, nausea, 
muscle wasting, and pancreatitis. Long-term side effects could become 
an issue if GLP-1s end up being lifelong treatments. Among patients 
who have taken them for weight loss, those who stop tend to regain the 
weight. “Do you have to take the medicine once a week for life, lest you 
start drinking heavily again?” Koliwad wonders. “Is there an off-ramp?” 

And Schmidt — who spent the first couple of decades of her career 
studying alcohol use, particularly in women and people in poverty — 
cautions that medication alone will not solve heavy drinking that stems 
from trauma. Some patients will likely need other interventions to sup
port their recovery, such as psychotherapy or movement therapy. Drugs 
like naltrexone are “a wonderful adjunct for treating alcohol use disorder, 
but they are not the be-all and end-all,” she says. Some patients are 
also dealing with the consequences of decades of heavy alcohol or 
drug use: lost jobs, estranged families, stints in jail. 

-

“Taking away the drinking is one thing,” Schmidt says, “but that doesn’t  
guarantee a person’s going to be able to patch back together a life.”

For now, Moussawi is not prescribing GLP-1 drugs for patients with 
substance use disorders because “the evidence is not there yet,” he 
says. The brenipatide trials for alcohol and opioid use are scheduled to 
release results around spring 2028. But some people hoping to reduce 
their consumption of alcohol or other substances aren’t waiting for clini
cal trial data or FDA approval; they’re seeking off-label prescriptions 
from online medical providers and experimenting. That raises an equity 
issue for DeFries, whose patients generally can’t afford to pay out-of-
pocket. For example, a patient with alcohol use disorder who also has 
diabetes might get a GLP-1 drug covered by insurance for the latter. 
But what about patients who don’t have another qualifying condition?

-

“We don’t want our patients to be left behind,” she says.
For people struggling with addiction, new treatment options are 

long overdue. And until new data arrive, many patients who desperately 
want to stop their substance use likely will continue to relapse. 

“We see them again and again,” Moussawi says. “We really ought 
to do better.”
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Meet some of this year’s UCSF Alumni Achievement Award winners — five 

leaders expanding what’s possible in science, health care, and community.

By Paula Hermann
Illustrations by John Jay Cabuay

S C H O O L  O F  N U R S I N G Jane Norbeck Distinguished Service Award

Jessica Zègre-Hemsey, PhD ’11, MSN ’06, RN  
Saving Minutes in Cardiac Emergencies 

T H E  A M B U L A N C E  S T A R T S  T H E  C L O C K

BBeeffoorre a pe a paattiieennt et exxppeerriieenncciinng a hg a heeaart art attttaacck ek evveenn  
rreeaacchhees ts thhe ee emmeerrggeenncy rcy roooomm, t, thhe ce clloocck ik is as allrreeaaddyy  
rruunnnniinng g — a— annd cd crriittiiccaal dl daatta aa arre ae allrreeaaddy ey en rn roouuttee  
tto eo exxppeertrtss. A . A mmoonniittoor cr caan nn noow tw trraannssmmiit at an en elleecc
ttrrooccaarrddiiooggrraam (m (EECCGG) ) ffrroom m a a ssppeeeeddiinng ag ammbbuullaannccee,,  
ggiivviinng cg clliinniicciiaanns as an en eaarrlliieer vr viieew ow of tf thhe he heeaart irt in dn diiss
ttrreessss. T. Thhoosse me miinnuuttees s — w— whheen tn tiimme ce caan mn maakke ae a  
lliiffee--oorr--ddeeaatth dh diiffffeerreenncce e — a— arre te thhe fe fooccuus os of Jf Jeessssiiccaa  
ZZèèggrree--HHeemmsseeyy’’ss w woorrkk.. “ “CCaarrddiioovvasasccuullaar sr syysstteemmss o off  
ccaarre se sttaart trt thhe me moommeennt st soommeeoonne ce caalllls 9s 91111,,” s” shhe se saayyss. . 

““WWe ce caann’’t wt waaiit ut unnttiil tl thheeyy’’rre te thhrroouuggh th thhe ER de ER doooorrs ts too  
ssttaart trt trreeaattmmeenntt..””

--

--

AAs as an n EEmmeerrggeennccy Dy Deeppaartrtmmeennt nt nuurrsse ae at Ut UCCSSFF, , 
ZZèèggrree--HHeemmsseey by beeggaan asn askkiinng ug urrggeennt qt quueessttiioonnss::  
““WWhhy y wweerreenn’’t t wwaarrnniinng g ssiigngns s rreeccoogngniizzeed d eeaarrlliieerr??  
WWhhy y ddiid d ssoomme pe paattiieenntts ds deellaay cy caalllliinng g 991111? W? Whhaatt  
ccoouulld bd be de doonne be beeffoorre ie irrrreevveerrssiibblle de daammaagge oe occccuurrrreedd??””  
SShhe de diidndn’’t kt knnoow nw nuurrssees cs coouulld ed eaarrn Pn PhhDDs us unnttiil sl shhe e 
mmeet Bt Baarrbbaarra Da Drreeww, P, PhhD ’D ’8800, R, RNN, a p, a prrooffeessssoor er emmeerrii
ttuus s iin n tthhe De Deeppaartrtmmeennt ot of f PPhhyyssiioollooggiiccaal Nl Nuurrssiinng g aanndd  
aa n nurursese--sscciieennttiisstt w whhoosese p piioonneeeerriinngg r reseeseaarrcchh i inn E ECCGG  
mmoonniittoorriinngg re resshhaappeedd Z Zèèggrere--HHeemmsseey’y’ss c caarereeerr.. I Inn  
DDrreeww’’ss l laabb,, h heerr c clliinniiccaal ql quueessttiioonnss b beeccaammee r reesseeaarrcchh  
qquueessttiioonnss. A m. A masastteerr’’s ds deeggrreee le leed td to a Po a PhhDD, w, whhiicchh  
hhas las leed td to a lo a liiffe de deevvootteed td to do deetteeccttiinng cg caarrddiiaac ec emmeerr
ggeennccieiess s soooonneerr..

--

--

U S I N G  M A C H I N E  L E A R N I N G  T O 

R E C O G N I Z E  T H E  U N S E E N

NNoow aw an asn asssoocciiaatte pe prrooffeessssoor ar at tt thhe Ue Unniivveerrssiitty oy off  
NNoortrth Ch Caarroolliinna aa at Ct Chhaappeel Hil Hillll, Z, Zèèggrree--HHeemmsseeyy  
lleeaadds as an in inntteerrddiisscciipplliinnaarry ry reesseeaarrcch ph prrooggrraam fm fooccuusseedd  

oonn e emmeerrggeenncycy c caarrddiiaacc c caarree.. I Inn w woorrkk f fuunnddeedd b byy t thhee  
NNaattiioonnaal Il Innssttiittuuttees os of Hf Heeaalltthh, s, shhe ue ussees ms maacchhiinnee  
lleeaarrnniinngg t to ao annaallyyzzee d daattaa c coolllleecctteedd b beeffoorree p paattiieennttss  
rreeaacch th thhe he hoossppiittaall, h, heellppiinng cg clliinniicciiaanns ss sppoot wt waarrnniinngg  
ssiigngns ts thheey y mmiigghht t ootthheerrwwiisse e mmiissss. B. By sy sttuuddyyiinng Eg ECCGGss,,  
ssyymmppttoommss, a, annd od otthheer pr phhyyssiioollooggiiccaal dl daatta ga gaatthheerreed id inn  
aammbbuullaanncceess, h, heer tr teeaam im iddeennttiififiees ps paatttteerrnns ls liinknkeed td too  
wwoorrsse oe ouuttccoommees s — a— annd od oppppoortrtuunniittiiees ts to io inntteerrvveennee  
ssoooonneerr. S. Shhe ie is as allsso do deevveellooppiinng ag allggoorriitthhmms ts thhaat at annaa
llyyzze ae auuddiio fo frroom 9m 9111 c1 caalllls ts to do deetteecct vt vooccaal cl chhaannggees ts thhaatt  
mmaay sy siigngnaal a hl a heeaart art attttaacck ik in pn prrooggrreessss..

--

D R O N E S  F O R  F A S T E R 

D E F I B R I L L A T I O N

ZZèèggrree--HHeemmsseey iy is as allsso to taacckklliinng cg caarrddiiaac ac arrrreesstt’’s ms moosstt  
ssttuubbbboorrn on obbssttaaccllee: a: acccceesss ts to lo liiffeessaavviinng eg eqquiuippmmeenntt..  
EEvveerry my miinnuutte we wiitthhoouut Ct CPPR oR or dr deefifibbrriillllaattiioon dn deeccrreeasaseess  
a pa paattiieenntt’’s ss suurrvviivvaal cl chhaannccees bs by ay abboouut 1t 100%%. I. In rn reesseeaarrcchh  
ssppoonnssoorreed d bbyy  tthhe e NNaattiioonnaal l SScciieenncce e FFoouunnddaattiioonn,,  sshhee  
ststuuddieiess  hohoww  ddrrooneness  eeqquuiippppeedd  wwiitthh  aauuttoommaatetedd  eexxteterr
nnaal dl deefifibbrriillllaattoorrs (s (AAEEDDss) c) coouulld ad auuggmmeennt et emmeerrggeennccyy  
rreessppoonnssee, w, wiitth sh siimmuullaattiioonns ss shhoowwiinng dg drraammaattiiccaallllyy  
ffaasstteerr r resesppoonnsese t tiimmes.es. C Coollllaabboorraattiinngg w wiitthh r reseeseaarrcchheerrss  
iin Sn Swweeddeen an annd Cd Caannaaddaa, s, shhe ie is ds deetteerrmmiinneed td to bo brriinngg  
ddrroonnee--ddeeppllooyyeed Ad AEEDDs is inntto Uo U..SS. e. emmeerrggeennccy sy syysstteemmss..  

--

FFrroom am ammbbuullaannccee--bbasaseed dd diiaaggnnoossttiiccs ts to Ao AEEDDs is inn  
tthhe se skkyy, Z, Zèèggrree--HHeemmsseeyy’’s ws woorrk pk puusshhees ls liiffeessaavviinng cg caarree  
iinntto to thhe ce coommmmuunniitty y — c— clloosseer tr to wo whheerre ee emmeerrggeenncciieess  
bbeeggiin an annd td to to thhe me moommeenntts ws whheen rn raappiid ad accttiioon mn maatt
tteerrss m moosstt.. “ “TThhee u ullttiimmaattee g gooaall i iss b beetttteerr o ouuttccoommeess,,”” s shhee  
ssaayyss.. “E “Eaarrllieierr de detteeccttiioonn.. F Faasstteerr i inntteerrvveennttiioonn.. P Prreesseerrvv
iinng qg quuaalliitty oy of lf liiffee..””

--

--
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A L U M N I  H U B

G R A D U A T E  P R O G R A M  I N  P H Y S I C A L  T H E R A P Y

Jan 
Norbeck 

Distinguished 
Service 
Award

Alum of the Year

Lisa Oei, DPT ’05, MSPT, PT
Movement Is Medicine 

K E E P I N G  P E O P L E  W I T H  P A R K I N S O N ’ S  L I V I N G  F U L LY

WWhheen n ssoommeeoonne e iis s ddiiaagngnoosseed d wwiitth h PPaarrkkiinnssoonn’’s s ddiisseeasasee, , tthheey y oofftteen n ffeeaar r tthheeyy’’lll l hhaavvee  
tto go giivvee u upp a accttiivviittiieess t thheeyy e ennjjooyy.. L Liissaa O Oeeii b builuiltt h heerr n noonnpprroofifitt t to ho heellpp p peeooppllee    
kkeeeep dp dooiinng tg thhe te thhiinnggs ts thheey ly loovvee, o, offtteen fn faar lr loonnggeer tr thhaan tn thheey ey exxppeecctteedd. O. Oeeii  
iis ts thhe fe foouunnddeer ar annd Cd CEEO oO of Pf PDD--CCoonnnneecctt, a B, a Baay Ay Arreea na noonnpprroofifit tt thhaatt  
ooffffeerrs es exxeerrcciissee, e, edduuccaattiioonn, a, annd cd coommmmuunniitty py prrooggrraamms fs foor pr peeooppllee    
lilivviinngg w wiitthh P Paarrkkiinsnsoonn’’ss..  

F R O M  L O S S  T O  A  C A L L I N G

OOeei i wwas as lliivviinng g iin n HHoonng g KKoonngg, , wwoorrkkiinng g iin n ssppoortrts s mmaarr
kkeettiinngg, w, whheen hn heer fr faatthheer sr suuddddeennlly py pasassseed ad awwaayy. T. Thhe le loosss s 
rreesshhaappeed d hheer sr seennsse e oof f ppuurrppoossee. “. “I dI deecciiddeed d tthhaat t I I ddiidndn’’tt  
wwaannt tt to jo juusst mt maakke a le a liivviinngg,,” s” shhe se saayyss. “. “I wI waanntteed td to mo maakkee  
a a lliiffee..” ” SShhe e rreettuurrnneed d tto o tthhe e BBaay y AArreeaa, , eennrroolllleed d aat t UUCCSSFF,,  
aannd dd diissccoovveerreed hd heer pr paatth th thhrroouuggh ah an un unneexxppeecctteed pd phhoonnee  
ccaallll. N. Naanncy Bcy Byyll, B, BS S ’’6633, P, PhhDD, M, MPPHH, , tthheen cn chhaaiir or of tf thhee  
DDeeppaartrtmmeennt ot of Pf Phhyyssiiccaal Tl Thheerraappyy, as, askkeed id if sf shhee’’d hd heellpp  
wwiitth h a a rreesseeaarrcch ph prroojjeecct t oon n PPaarrkkiinnssoonn’’ss. . ““AAt tt thhe e ttiimmee,,    
I dI diidndn’’t kt knnoow a lw a loot at abboouut tt thhe de diisseeasasee,,” O” Oeei ri reeccaallllss, “, “bbuutt  
I sI saaiid yd yeess, g, goot tt trraaiinneedd, a, annd hd haavve ne neevveer lr looookkeed bd baacckk..””  
TThhaat st saamme ye yeeaarr, s, shhe be beeggaan wn woorrkkiinng og onnee--oonn--oonne we wiitthh    
PPaarrkkiinnssoonn’’s ps paattiieenntts as annd ld laauunncchheed hd heer firr firsst Pt PDD--CCoonnnneecctt    
ggrroouup cp cllasasss, e, exxppaannddiinng hg heer rr reeaacch th to so seerrvve me moorre pe peeooppllee  
tthhaan sn shhe ce coouulld td thhrroouuggh ih innddiivviidduuaal sl seessssiioonnss..

--

M A K I N G  L I F E  B I G G E R  A G A I N

WWiitth Ph Paarrkkiinnssoonn’’ss, O, Oeei ei exxppllaaiinnss, t, thhe de deeffaauullt it is ss smmaallll..  
““TThhe pe paattiieennttss’ w’ woorrlld bd beeccoommees ss smmaalll — tl — thheeiir vr vooiiccee,,  
tthheeiir pr poossttuurree, t, thheeiir mr moovveemmeennttss. A. At Pt PDD--CCoonnnneecctt,,    
wwe fe fooccuus os on dn dooiinng eg evveerryytthhiinng bg biig — bg — biig mg moovvee
mmeennttss, b, biig vg vooiiccee, b, biig cg coommmmuunniittyy..” T” Thhaatt  
pphhililoossoopphhy sy shhoowws us up vp viivviiddlly iy in pn prrooggrraammss  
lliikke re roocck ck clliimmbbiinngg, w, whheerre pe paartrtiicciippaanntts ws whhoo  
ssttrruugggglle te to wo waallk fk fiinnd sd soommeetthhiinng sg shhiiffttss  
wwhheen tn thheeyy g geett o on tn thhe we waallll. “. “SSoommeetthhiinngg  
lliigghhttss u upp i inn t thheemm,,”” O Oeeii s saayyss,, “ “aanndd t thheeyy  
wwaallk k aawwaay y wwiitthhoouut t tthhe e wwaallkkeer r tthheeyy  
ususeed wd whheen tn thheey cy caamme ie inn..” I” In cn coomm
mmuunniitty cy cllasassseess, h, heelld od onnlliinne ae annd id inn  
ppeerrssoonn, p, paartrtiicciippaanntts ns neewwlly dy diiaagngnoosseedd  
aannd td thhoosse we whhoo’’vve le liivveed wd wiitth Ph Paarr
kkiinnssoonn’’s fs foor a dr a deeccaadde ce coomme te tooggeetthheerr  
tto mo moovvee, l, laauugghh, a, annd ed ennccoouurraagge ee eaacch h 
ootthheerr. “. “WWhhilile se scciieenncce pe puurrssuuees a cs a cuurree  
ffoor tr toommoorrrrooww,,” O” Oeei si saayyss, “, “wwee’’rre he heellpp
iinng pg peeoopplle le liivve fe fuulllly ty tooddaayy..””

--

--

--

--
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Edward Sickles, MD, Resident Alum 
The Architect of Modern MammographyThe Architect of Modern Mammography

S E E I N G  W H A T  O T H E R S  C A N ’ T

OOnne oe of tf thhe te thhiinnggs Es Eddwwaarrd Sd Siicckkllees ls loovvees as abboouut rt raaddiioollooggy iy is ts thhee  
aabbiilliitty ty to so seee te thhrroouuggh th thhe be booddyy. “. “IItt’’s ls liikke I he I haavve Xe X--rraay ey eyyeess,,” h” hee  
ssaayyss. F. Foor nr neeaarrlly hy haallf a cf a ceennttuurry ay at Ut UCCSSFF, S, Siicckkllees hs has uas usseed td thhaatt  
vviissiioon tn to ho heellp dp deefifinne me mooddeerrn bn brreeasast it immaaggiinng — sg — seeeeiinng wg whhaatt  
ootthheerrs cs coouulld nd noot at annd td teeaacchhiinng gg geenneerraattiioonns os of rf raaddiioollooggiisstts ts too  
ddo to thhe se saammee. W. Whheen hn he ce coommpplleetteed hd hiis rs raaddiioollooggy ry reessiiddeennccyy  
aat Ut UCCSSFF, h, he we was has hiirreed sd sppeecciifificcaalllly ty to do do mo maammmmooggrraapphhyy..  
TThheerre e wwas as jjuusst t oonne e pprroobblleemm: : HHe e hhaad d nno o ffoorrmmaal l ttrraaiinniinngg  
iin tn thhe fie fieelldd. S. So ho he te taauugghht ht hiimmsseellff. A. At tt thhe te tiimmee, U, UCCSSF wF wasas  
ppeerrffoorrmmiinng g jjuusst t fifivve e mmaammmmooggrraamms a s a ddaayy, , ggiivviinng hg hiimm  
ttiimme te to so sttuuddyy, r, reesseeaarrcchh, a, annd rd reefifinne he hiis ss skkiillllss. F. Frroom tm thhaatt  
qquiuieet bt beeggiinnnniinngg, o, onne oe of tf thhe me moosst ct coonnsseeqquueennttiiaal cl caarreeeerrss  
iin bn brreeasast it immaaggiinng tg tooook sk shhaappee..  

S H A P I N G  M O D E R N  M A M M O G R A P H Y 

EEaarrllyy i inn h hiis cs caarreeeerr,, S Siicckklleess d deevveellooppeedd m maaggnniiffiiccaattiioonn  
mmaammmmooggrraapphhyy, a t, a teecchhnniiqquue te thhaat et ennllaarrggees Xs X--rraayys ts too  
rreevveeaall m miicrcroossccopopiicc st strruuccttuurreess i innvivissiibbllee w wiitthh st staannddaarrdd  
iimmaaggiinngg. . TThhe e aaddvvaanncce e hheellppeed d rraaddiioollooggiisstts s ddeetteecct t ccaanncceerrss  
eeaarrlliieerr a annd d ddeetteerrmmiinnee w whhiicchh fi finnddiinnggss  rreeqquiuirreedd a a b biiooppssyy..  
TTooddaayy,,  mmilillliioonns s ooff  wwoommeen n bbeenneefifitt  ffrroom m tthhiiss  aapppprrooaacchh..  
SSiicckkllees s hhas as aallsso o ppllaayyeed d a a ddoommiinnaannt t rroolle e iin n tthhe e AAmmeerriiccaann    
CCoolllleegge oe of Rf Raaddiioollooggy fy foor dr deeccaaddeess, i, inncclluuddiinng sg seerrvviinng og onn  
tthehe c coommmmiittteteee t thhaatt cr creeaatetedd B BII--RRAADDSS,, t thehe st staannddaarrdd
iizzeedd s syysstteem rm raaddiioollooggiisstts ws woorrllddwwiidde ne noow uw usse te to do deessccrriibbee  
ffiinnddiinnggs as annd td trraacck ok ouuttccoommeess. H. He ae allsso lo leed ld laanndmdmaarrkk  
rreesseeaarrcch vh vaalliiddaattiinng sg shhoortrt--iinntteerrvvaal fl foollllooww--uup fp foor “r “pprroobbaabbllyy  
bbeenniiggnn”” fi finnddiinnggss,, s spaparirinngg pa pattiieennttss u unnnneececessssaarryy b biioopspsiieess..  
TThhrroouugghhoouut ht hiis ns neeaarrlly 30 yy 30 yeeaarrs as cs as chhiieef of of bf brreeasast it immaaggiinngg  
aat Ut UCCSSFF, h, he he heellppeed ed essttaabblliissh ph peerrffoorrmmaanncce be beenncchhmmaarrkkss  
tthhaatt d deefifinene h higighh--qquuaalliittyy m maammmmooggrraapphhyy p prracactticicee..

--

A  L A S T I N G  L E G A C Y

HiHiss c coommmmiittmmeenntt t too e exxcceelllleennccee a anndd p pasasssiioonn f foorr t teeaacchhiinngg  
aarre we whhaat kt keeeep Sp Siicckkllees, ns, noow a pw a prrooffeessssoor er emmeerriittusus, s, sttiillll  
wwoorrkkiinng og onne de daay a wy a weeeek wk weelll il inntto ho hiis 8s 800ss. S. So wo whheenn  
hhe ae annd d hhiis s wwiiffee, , DDaallee, c, chhoosse te to o ggiivve be baacck tk to Uo UCCSSFF, a, a  
ddiissttiinngguiuisshheedd p prrooffeessssoorrsshhiipp i inn b brreeasastt i immaaggiinngg f feelltt  
lliikke e tthhe e nnaattuurraal l eexxtteennssiioon n oof f a a lliiffeettiimme e oof f aaccaaddeemmiicc  
rriiggoor ar annd md meennttoorrsshhiipp. “. “UUCCSSF hF has bas basasiiccaallllyy  
sshhaappeed md my ly liiffee. I. It tt trraaiinneed md mee, s, suuppppoortrteed md myy  
rreesseeaarrcchh, a, annd ed ennaabblleed a cd a caarreeeer tr thhaat at alllloowweedd  
uus ts to go giivve be baacckk. S. Soommeeoonne we wilill al allwwaayys hs hoolldd  
tthhiis ps poossiittiioonn. K. Knnoowwiinng tg thhaat yt yoouu’’vve de doonnee  
ssoommeetthhiinng lg loonngg--llasasttiinng ig is vs veerry fy fuullfifilllliinngg..””
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A L U M N I  H U B

G R A D U A T E  E D U C A T I O N  A N D  P O S T D O C T O R A L  A F F A I R S Discovery Award

Alumni 
Practitioner  

Award

Susan Acton, PhD ’91 
Connecting Discoveries Across Biology 

F O L L O W I N G  C L U E S 

OOvveer tr thhrreee de deeccaaddeess, S, Suussaan An Accttoon hn has bas buuiillt a ct a caarreeeer ur unnccoovveerriinng bg biioollooggyy’’s his hidd
ddeen sn siigngnaalls — ds — diissccoovveerriiees ts thhaat ht haavve re reesshhaappeed fid fieelldds as annd cd chhaannggeed md meeddiicciinnee..  

““TThhe ie iddeea ta thhaat I mt I miigghht bt be te thhe fire firsst pt peerrssoon in in tn thhe we woorrlld td to ko knnoow sw soommee
tthhiinng ag abboouut ut us as hs as huummaan bn beeiinnggs — ts — thhaat it is js juusst tt thhrriilllliinngg,,” s” shhe se saayyss. H. Heerr  
ddiissccoovveerriiees ss sppaan cn caarrddiioovvasasccuullaar dr diisseeasasee, a g, a glloobbaal pl paannddeemmiicc, a, annd td thhee  
ffrroonnttiierer of of br braaiinn h heeaalltthh..

--

--

F R O M  H D L  C H O L E S T E R O L  T O  A C E 2

AAs a ps a poossttddooccttoorraal fl feelllloow aw at tt thhe Me Masasssaacchhuusseetttts Is Innssttiittuutte oe off  
TTeecchhnnoollooggyy, A, Accttoon in iddeennttiififieed td thhe se sccaavveennggeer rr reecceeppttoor Br B11,,  
a la loonngg--ssoouugghht pt prrootteeiin tn thhaat rt reemmoovvees es exxcceesss Hs HDDL cL chhoo
lleesstteerrool fl frroom tm thhe be booddyy. T. Thhe fie finnddiinng wg was pas puubblliisshheed id inn  
SScciieenncece a annd cd coovveerreed id in n TThhe Ne Neew Yw Yoorrk Tk Tiimmees s aanndd h heellppeedd  
rreejjuuvveennaatte te thhee fi fieelldd o off r reevveerrssee c chhoolleesstteerrool tl trraannssppoortrt..  
““SSttaattiinns hs haavve be beeeen pn phheennoommeennaal il in rn reedduucciinng hg heeaartrt  
aattttaacckkss,,” s” shhe se saayyss, “, “bbuut tt thheey hy haavveenn’’t et elliimmiinnaatteedd  
tthheemm. U. Unnddeerrssttaannddiinng hg hoow Hw HDDL rL reemmoovvees es exxcceessss  
cchhoolleesstteerrool cl coouulld hd heellp up us gs go eo evveen fn fuurrtthheerr..” T” Thheenn,,  
aat Mt Milillleennnniiuumm P Phhaarrmmaacceeuuttiiccaallss, A, Accttoon an annd hd heerr  
ccoolllleeaagguuees ds diissccoovveerreed Ad ACCEE22, a p, a prrootteeiin in innvvoollvveedd  
iin bn bllooood pd prreessssuurre re reegguullaattiioonn. Y. Yeeaarrs ls laatteerr, A, ACCEE22  
bbeeccaamme ke knnoowwn wn woorrllddwwiidde ae as ts thhe re reecceeppttoor tr thhaatt  
tthhe Se SAARRSS--CCooVV--2 v2 viirruus us ussees ts to eo enntteer hr huummaan cn ceellllss..  
““TThhiis is is ws whhy by basasiic sc scciieenncce ie is ss so io immppoortrtaanntt,,” s” shhee  
ssaayyss. “. “YYoou nu neevveer kr knnoow ww whheen sn soommeetthihinng dg diiss
ccoovveerreed ed eaarrlly oy on wn wiilll bl beeccoomme ce crriittiiccaal ll laatteerr..””

--

--

B R A I N  B I O T H E R A P E U T I C S

TTooddaayy, as h, as heeaad od of nf neeuurrooiinnff llaammmmaattiioonn  
rreesseeaarrcch ah at At Addiisso To Thheerraappeeuuttiics, Acs, Accttoon in iss  
cchhasasiinng tg thhe ne neexxt pt piieecce oe of tf thhe pe puuzzzzllee: a l: a liivvee  
bbiiootthheerraappeeuuttiic ac aggeennt — a bt — a beenneefificciiaal bl baacc
tteerriiuum m — — tthhaat t ttuurrnns s ddoowwn tn thhe e cchhrroonniicc  
ininflflaammmmaattiioonn u unnddeerrllyyiningg A Allzzhheeimim
eerr’’ss,, P Paarrkkiinnssoonn’’ss,, A ALLSS,, a anndd o otthheerr  
nneeuurrooddeeggeenneerraattiivvee d diisseeaassees.s. T Twwoo  
pprriinncciippllees is in rn reesseeaarrcchh, s, shhe se saayyss,,  
aarree no nonnneneggoottiiababllee:: c cuurriioossiittyy  
aanndd p perersseevvereraancncee.. “ “CCuurriioossiittyy  
iin sn scciieenncce ie is ks keeyy. I. If yf yoou du doonn’’tt  
hhaavve ie itt, y, yoou wu wiilll nl noot bt be ae a  
ggooood d sscciieennttiisstt. . AAnnd d ppeerrssee
vvereraancncee.. E Exxppereriimmeennttss f faaiill..  
IIf yf yoou gu giivve ue upp,,  yyoouu  wwiillll  
nneevveerr s suucccceeeedd.”.”

--

--

--
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S C H O O L  O F  M E D I C I N E Alum of the Year

Alum  
of the Year 

Award

Susan Buchbinder, MD ’84, Resident Alum
Turning HIV Into a Preventable Disease

I N S I D E  T H E  A I D S  W A R D

WWhheen Sn Suussaan Bn Buucchhbbiinnddeer ar arrrriivveed ad at St Saan Fn Frraanncciisscco Go Geenneerraal Hl Hoossppiittaal fl foorr  
hheer mr meeddiiccaal sl scchhooool cl clliinniiccaal cl clleerrkksshhiipps is in tn thhe ee eaarrlly 1y 1998800ss, s, shhe we waallkkeed id innttoo  
aan en essccaallaattiinng eg eppiiddeemmiicc. Y. Yoouunng mg meen wn weerre ce coommiinng ig in wn wiitth mh myysstteerriioousus  
ccaanncceerrs as annd od oppppoortrtuunniissttiic ic infnfeeccttiioonnss, a, annd td thheerre we was aas almlmoosst nt nootthhiinngg  
mmeeddiicciinne ce coouulld od offffeer tr thheemm. “. “WWe ce coouulld od onnlly py prroovviidde ce caarre ie in in itts ms moosstt  
ffuunnddaammeennttaal wl waayy,,” s” shhe re reeccaallllss, “, “ffoor br bootth ph paattiieenntts as annd td thheeiir pr paarrttnneerrss,,  
wwhho o wweerre e oofftteen n oossttrraacciizzeed d iin n ootthheer sr seettttiinnggss..” ” TThhaat t eeaarrlly y ccrruucciibbllee  
oof cf coommppasasssiioon wn woouulld dd deefifinne ee evveerryytthhiinng tg thhaat ft foolllloowweed fd foor Br Buucchh
bbiinnddeerr. O. Ovveer tr thhe ee ennssuuiinng dg deeccaaddeess, s, shhe we woouulld hd heellp tp tuurrn Hn HIIVV  
ffrroomm  aa  ddeeaatth sh seenntteenncce ie inntto a po a prreevveennttaabblle de diisseeasasee..

--

M A K I N G  T E S T I N G  P O S S I B L E

AAfftterer h herer r reesisiddeencncyy,, B Buucchhbbiinndderer j jooiinneedd a a l laannddmmaarrkk  
nnaattuurraal hl hiissttoorry sy sttuuddy ty thhaat dt drreew ow on bn bllooood sd sppeecciimmeenns cs cooll
lleecctteed fd frroom tm thhoouussaanndds os of gf gaay ay annd bd biisseexxuuaal ml meen in in Sn Saann  
FFrraanncciissccoo, o, orriiggiinnaalllly gy gaatthheerreed fd foor hr heeppaattiittiis B rs B reesseeaarrcchh. . 
TThhaat bt biioobbaank hnk heellppeed dd deevveelloop tp thhe ae annttiibbooddy ty teesst ft foor Hr HIIVV..  
““OOn tn thhe ce clliininiccaal sl siiddee, I w, I waas hs heellppiinng pg paattiieenntts, bs, buut wt whheenn    
I sI sttaartrteed wd woorrkkiinng ig in rn reesseeaarrcchh, t, thhe ce coommmmuunniitty wy was has heellpp
iinng mg me ae annsswweer qr quueessttiioonnss,,” s” shhe se saayyss..

--

--

T H E  P r E P  D R U G  R E V O L U T I O N 

BBuucchhbbiinnddeer lr leed td thhe Se Saan Fn Frraanncciisscco so siitte oe of tf thhe ie inntteerr
nnaattiioonnaal il iPPrrEEx tx trriiaall, w, whhiicch sh shhoowweed td thhaat pt prreeeexxppoossuurree  
pprroopphhyyllaaxxiis s ((PPrrEEPP) ) — — aannttiirreettrroovviirraal l mmeeddiiccaattiioon n ttaakkeenn  
bbeeffoorre pe pootteennttiiaal el exxppoossuurre te to Ho HIIV — cV — coouulld pd prreevveenntt  
iinnffeeccttiioonn. N. Naammeed a gd a grroouunnddbbrreeaakkiinng ag acchhiieevveemmeennt ot off  
2200110 b0 by y SScciieenncece, P, PrrEEP bP beeccaamme te thhe se sttaannddaarrd pd prreevveennttiioonn  
ssttrraatteeggyy. . IIt t ppaavveed d tthhe e wwaay y ffoor r bbrrooaaddeer r gguiuiddeelliinneess, c, coomm
mmuunniitty py prrooggrraammss, a, annd td trreeaattmmeennt ot oppttiioonns ts thhaat ht haavve se seenntt  
tthhe re raatte oe of nf neew iw infnfeeccttiioonns ps plluummmmeettiinng gg glloobbaallllyy. S. Shhee’’ss  
ccoonnttiinnuuaalllly iy innnnoovvaattiinng tg to eo ennssuurre te thhaat pt paattiieenntts as addhheerre te too  
tthhe Pe PrrEEP pP prroottooccoollss. “. “IIf wf we he haavve te thheesse de drruuggss, b, buut pt peeooppllee  
aarreenn’’t at abblle te to uo usse te thheem om or ar arreenn’’t ut ussiinng tg thheem as dm as diirreecctteedd,,””  
sshhe se saayyss, “, “tthheen wn whhaat wt was ias it at alll fl foorr??” A” As ds diirreeccttoor or off  
BBrriiddgge He HIIVV, a c, a clliinniiccaal rl reesseeaarrcch uh unniit wt wiitthhiin tn thhe e 
SSaan Fn Frraanncciisscco Do Deeppaartrtmmeennt ot of Pf Puubblliic Hc Heeaalltthh,,  
sshhe ae annd hd heer tr teeaam dm deevveellooppeed td thhe Se SmmaartrtPPrrEEPP  
aapppp t too he hellpp p paattieiennttss de deteterrmmiinene t thheeiirr ne nexxtt  
ddoossee a anndd s seett r reemmiinnddeerrss.. A A d deevvootteedd  cchhaamm
ppiioon fn foor tr thhe ce coommmmuunniitty sy shhee’’s ss seerrvveedd, s, shhee  
hhas as aallsso o nneevveer r ggiivveen n uup p oon n hheer r ddeeccaaddeess
lloonng pg puurrssuiuit ot of af an Hn HIIV vV vaacccciinnee. “. “I dI doo    
hhaavve ge grreeaat ht hooppe te thhaat wt wee’’lll hl haavve ae a    
vvaacccciinne ie in mn my ly liiffeettiimmee,,” s” shhe se saayyss..

--

--

--

--
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V O I C E S

ScanxietyScanxiety

By Wei-Pei Cherng

Acrylic & permanent 

marker on canvas paper

9” x 12”

I grew up suppressing 
negative emotions. 
During my breast cancer  
treatment, that silence 
hindered  my healing. 
After a recurrence,  
I  found Art for Recovery 
and began  painting my 
feelings. As an  architect, 
I connect emotion to  
color, line, and space —
releasing  tension from 
my body when words  
are out of reach. 

  

   

For patients facing life-threatening illnesses, art can be a lifeline. UCSF’s Art for Recovery program gives adults a safe space to 

express the intense feelings illness can bring. Last year, work by 30 patients — including this piece — was featured at the San Francisco 

Museum of Modern Art, in what is believed to be the first time a major museum has showcased art by patients from a medical center. 
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Support the 
Future of 
UCSF
“I want today’s 
learners to have 
the same amazing 
opportunities I had.”

— Shelly Nakaishi, MSN ’06, NP,
UCSF School of Nursing alum 
and Dean’s Associate since 2021

Join Shelly.  
Become a Dean’s 
Associate today. 

Give $84/month at  
giving.ucsf.edu/DA
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“THE COGNITION CRISIS  
          IS NOT JUST A  
      CLINICAL PROBLEM.  
   IT’S A PROBLEM  
         FOR OUR SPECIES.”
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