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H E A L T H  A N D  S T R E S S 

significant side effects at some time and
17% continued to do so! Four out of five
patients had serious concerns about side
effects they had not been informed of,
possible long term dangers and wondered if
they still needed drugs or could use other
approaches.

An article in the February issue of the
Journal of Human Hypertension was entitled
"Cost of poor blood pressure control in the
UK: 62,000 unnecessary deaths per year."
According to a September Reuters report,
"half of the people with high blood
pressure who are at risk of a stroke are
not identified, half who are identified
are not treated, and half who are
treated aren't treated properly." Yet, all
we keep hearing from the media and the
government is how much progress is being
made with new and allegedly "breakthrough
advances" that imply the war on
hypertension has been won. The somber
reality is that things have been getting
progressively worse rather than better and
that the incidence of hypertension and stroke
will probably rise even more as the obesity
epidemic and the over 80 population
continue to escalate.

The main reason for this
misinformation is that government
guidelines for the treatment of high

Despite over one hundred prescription
products that have been approved as being
safe and effective, the sad fact is that we
have not been very successful in controlling
hypertension. A survey reported in the July 9
issue of The Journal of the American Medical
Association found that nearly one in three
U.S. adults have hypertension. Of the
estimated 58 million affected, "almost 30%
were unaware of their illness, 42%
were not being treated, and at the time
that their BP was measured, 69% did
not have their hypertension controlled!"

Another survey published in the British
Medical Journal in June found that 97% of
p a t i e n t s  t a k i n g  a n t i h y p e r t e n s i v e 
m e d i c a t i o n s  h a d  s u f f e r e d  f r o m 
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blood pressure disseminated by NHLBI
(National Heart, Blood, and Lung
Institute) are dictated more by politics
rather than science. This is vividly
illustrated by the belief that all Americans
should drastically reduce dietary sodium
intake, that most people over the age of 55
and all diabetics should be taking statin
drugs regardless of their cholesterol or LDL
levels and especially the latest hypertension
treatment advice. This could be a
prescription for disaster, particularly since
safer and more effective alternatives have
been completely ignored.

John Laragh And The Renin Hypothesis
In my opinion, the most likely person

to have a solution to this dismal state of
affairs is John Laragh. His credentials are
impeccable. After graduating from Cornell
Medical College in 1948 he took his
residency training in medicine and cardiology
at Columbia University College of Physicians
and Surgeons and Presbyterian Hospital,
where he later founded the first
Hypertension Center and became Chief of
Nephrology and Vice-Chairman of the Board
of Trustees. He returned to New York
Hospital-Cornell Medical Center in 1975
where he developed a cardiovascular
research program supported by NIH for a
quarter of a century. Over 25 researchers he
trained now head their own academic units
at prestigious medical facilities here and
abroad. He is currently Director of the
Cardiovascular Center at the New York
Presbyterian Hospital-Cornell Medical Center
and Weill Medical College.

He founded the American Society of
Hypertension in 1986, became its first
President, established the American Journal
of Hypertension, and still serves as its
Editor-in-Chief. He is a Past President of the
International Society of Hypertension and
the author of over 900 articles and several
texts dealing with hypertension.

Dr. Laragh has been the recipient of
numerous awards and was featured on Time
magazine's cover in 1975 for discovering the
role of the renin-angiotensin-aldosterone
system in regulating normal blood pressure
and causing fatal malignant hypertension. He
has long maintained that essential
hypertension in most patients can be

permanently controlled with one drug by
determining whether the problem is primarily
sodium (volume) related or due to increased
renin actions. The key to this is being able to
accurately measure renin activity, a
procedure that he pioneered over three
decades ago.

I have known John for over 65 years;
we both grew up in the same area of
Northwest Yonkers and he has been a
member of the Board of Trustees of The
American Institute of Stress since its
founding in 1978. We and our wives are avid
golfers and have enjoyed their hospitality at
Winged Foot and Shinnecock. We also share
some professional concerns, such as how the
practice of medicine has become more of a
trade than profession since we entered
practice. I have referred many patients to
him and have always found him to be a very
caring as well as skilled clinician. Many
authorities share my belief that
implementation of his approach could
markedly reduce the prevalence of poorly
controlled hypertension as well as its
complications and costs.

What is difficult to understand is why
this has been inadvertently overlooked if not
deliberately omitted in official
recommendations for the treatment of
hypertension, such as the recent report of
the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure (JNC-VII). While familiar with
how John's treatment program evolved, I
wanted to fill in a few blanks and also obtain
his opinion about these latest official
recommendations. I think that you will find
his comments during a recent interview
illuminating but our conversation covered so
many topics that it would fill two
Newsletters. I have summarized some
highlights in this expanded issue and the
complete interview will appear as a three
part series on the web at
www.redflagsweekly.com, www.stress.org
and other sites.

How The Renin Story Began And Evolved
PJR: What led to your interest in renin?
JHL: At Columbia, as an intern and resident
in medicine and then in cardiology, I was
surrounded by frontier clinical science, the
direct product of Bob Loeb's passion for new
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knowledge and its basic link to clinical
excellence. Loeb spawned many professors
of medicine, but what is generally not known
is that his department also produced 6 Nobel
Laureates including Dickinson Richards,
André Cournand, Barry Blumberg, Dan
Nathan and Carleton Gajdusek, an incredible
record. For about 10 years I used to meet
with Loeb almost daily at 8 AM in his office
along with other house staff and young
faculty members. With his help and advice I
was working on congestive heart failure, and
on the roles of sodium and potassium
balance on edema formation and especially
on aldosterone secretion, soon after its
discovery in 1953. After he became
interested in my work he couldn't get
enough of it, and sometimes would come
back to my lab in the afternoons for a
second round! I also worked a bit and talked
a lot with Marcel Goldenberg, a marvelous
neighboring scientist, who discovered
noradrenalin in the adrenal medulla and
defined its differences from adrenalin. To
block its biosynthesis, he also introduced
alpha methyl DOPA (Aldomet) to Merck.
M a r c e l  fi t s  in t o  m y  s t o r y  t o o ,  b ec a u s e I  w as 
a l s o  h i s  p h y s i c i a n .  H e  d i e d  o f  r en i n  c a u s e d
m a li g n a n t  h y pe r t e n s i o n  d u e  to 
s c le r o d er m a .  W e  c o u l d  h a v e  ea s i l y s a v ed 
h i m  t o d ay  b u t a l l  t h i s  o c c u r r e d  be f o r e w e 
h a d f i g u r e d  o u t  w h a t  c au s e s  m a l i gn a n t 
h y pe r t e n s i o n  a n d  h a d  i n t r o d u c e d  th e 
a n ti r e n in  R  dr u g s  t o  c o r r e c t i t . 

What led to my interest in renin was a
57-year-old CEO of a large company that
Loeb had referred to me in 1957. He had
malignant hypertension with grade III
retinopathy and generalized muscle
weakness from very low serum potassium.
His aldosterone secretion was over 800
mgm/day while our normal values were less
than 50. I should say that we were very
proud of our aldosterone assay even though
it could take up to 6 weeks to complete a
test since it required labeling aldosterone
with radioactive H3 and then injecting a
tracer I.V. into our patients and ourselves.

The degree to which the radioactivity
was diluted by aldosterone in the patient's
blood in 24 hours gave us the daily secretory
rate. Unlike most everybody else, we found
aldosterone to be quite normal in essential
hypertension. But, to our amazement, it was

massively increased in fatal hypokalemic
malignant hypertension. We removed the
adrenals in 4 such patients to eliminate
aldosterone without any benefit, since they
all died on schedule.

Thus, we showed that malignant
hypertension and its diffuse vasculitis was
not caused by high aldosterone since this
fatal condition progressed in the absence of
the adrenals and there was no aldosterone.
There had to be something else circulating in
these patients that (1) raised blood
pressure, but most importantly, this
substance should also (2) produce prompt
and progressive injury to blood vessels in
the heart, brain and kidneys resulting in the
rapidly fatal heart attack, stroke, heart or
kidney failure typical of malignant
hypertension. Because adrenalectomy did
not help, it was obviously not anything
manufactured in the adrenal so the
most likely cause appeared to be excess
renin from the severely damaged
kidneys of these patients.

In 1898, Tigerstedt and Bergman
published an article in a Scandinavian
journal describing an amazing and powerful
blood pressure raising substance they had
isolated from rabbit kidney extracts. They
called this substance renin. But subsequent
scientists failed to confirm Tigerstedt and
Bergman's findings and there was little
interest in renin until 1934 when Harry
Goldblatt published the landmark results of
his dog experiments. Harry had induced
what appeared to be the equivalent of
essential hypertension in humans by
constricting either one or both renal arteries
with a silver clamp. In addition, more severe
renal ischemia produced in this fashion
resulted in a syndrome that closely
simulated malignant hypertension that was
also assumed to be due to increased renin
release.

It was therefore very disappointing
that numerous attempts showed absolutely
no evidence that plasma renin levels were
increased in essential hypertension or even
that renin had important physiologic actions
of its own.

T h e  P i v o t a l  R o l e  O f  A n g i o t e n s i n 
P J R :  W h y  i s  r e n i n  s o  i m p o r t a n t  i f  i t  i s 
i n a c t i v e ? 
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J H L :  W h a t  w e  a n d  o t h e r s  p r o v e d 
w a s  t h a t  r e n i n  a c t e d  e n z y m a t i c a l l y 
o n  a  c i r c u l a t i n g  p l as m a  pr o t e in 
( a n g i o t en s i n o g e n )  t o  r el e a s e a n  in a c t iv e 
d e c a p e p ti d e  ( a n g i o t e n s in  I ) . T h i s  w a s 
r a pi d l y  h y d r o l y z e d b y  c o n v e r t i n g  e n z y m e s 
t o  t h e  m o s t  po w e r fu l  p r e s s o r  o c t ap e p t id e 
k n o w n ,  an g i o te n s i n  I I .  I t  w as  t h is 
v a s o c o n s t r i c to r  a n g i o t en s i n  I I ,  r e l e a s e d 
o n ly  b y  r e n i n ,  t h at  p l ay e d  th e  c r u c i a l r o l e
i n  c a u s in g  h u m a n  h y p e r te n s i o n .  W h e n  y o u 
g i ve  a n gi o t e n s i n  I I  t o  h u m a n s  i t  p r o d u c e s  a
r a pi d  r is e  i n  b l o o d  p r es s u r e b y  pr o m o ti n g 
v a s o c o n s t r i c ti o n  an d  a ls o  v ia  a  s l o w e r 
e f fe c t  by  s t im u l a ti n g  al d o s te r o n e s e c r e t i o n 
t o  p r o m o t e  s o d i u m  r e t e n t i o n  b y  t h e  k i dn e y . 
H o we v e r , i t  wa s  m an y  y ea r s  be f o r e e i t h e r 
t h e n o r m a l  r o l e s  o f  p l as m a  r e n i n  o r 
a n gi o t e n s i n  wo u l d  f i n a ll y  b e a c k n o w l e dg e d 
a n d l o n ge r  s ti l l  be f o r e t h e  e s t a bl i s h m e n t 
b e ga n  t o  a c c ep t  r en i n  as  a  m a j o r  c a u s e o f 
h u m a n  e s s e n t ia l  h yp e r t en s i o n . 

B u t i n  1 9 5 8 ,  w h e n  w e  d is c o v er e d 
v e r y  h i gh  a l do s t e r o n e  le v e l s  i n  fa t a l 
m a li g n a n t  h y pe r t e n s i o n , t h e  o c t a pe p t i de 
a n gi o t e n s i n  I I  h a d j u s t b e e n  s y n th e s i ze d  b y
C I BA .  T h e y  p r o v i d ed  s a m p l e s  t o  u s  f o r 
h u m a n  r es e a r c h  a n d w e  c a u t i o u s l y 
a d m i n i s te r e d  t i n y  s u b p r e s s o r  a m o u n t s  o f  i t 
i n tr a v e n o u s l y t o  s i x  n o r m a l  v o l u n t e e r s .  I n 
o v er  4 0  s u c h  i n f u s i o n  s t u d i es ,  o n l y 
a n gi o t e n s i n  I I  ( b u t  n o t a d r en a l i n , 
n o r a d r e n a l i n , s e r o t o n i n  o r  va s o p r e s s i n ) 
c o n s i s t en t l y  a n d  s t r i k in g l y  s t i m u l a t e d
a d r e n a l  a l d o s t e r o n e  s e c r e t i o n .  T h u s ,  we 
h a d d i s c o v e r ed  t h e m i s s i n g  bi o l o gi c  r o l e  f o r 
r e n i n .  I t  w a s  t o  m a i n t ai n  n o r m a l  b l o o d
p r es s u r e n o t  o n l y  v i a  di r e c t a n g io t e n s i n  I I 
a r te r i o la r  v as o c o n s t r i c t i o n  b u t  al s o  by 
a n gi o t e n s i n  in d u c ed  a d r e n a l  a l d o s t e r o n e 
r e le a s e . A l d o s t e r o n e  e xp a n d s  b l o o d  v o lu m e 
b y  c a u s in g  t h e  k i dn e y s  t o  r et a i n  s o d i u m 
a n d t h u s  w a t er . 
P J R:  H o w d i d  t h i s  i n f o r m a t i o n  h e lp  y o u 
t a r g e t  tr e a t m e n t  to  a  s p e c i fi c  h y p e r t en s i v e
p a ti e n t ? 
J H L:  T h e  n e w d a t a l e d  u s  t o  p r o po s e  an d 
l a te r  p r o v e  th a t  th e  m al i g n an t  h yp e r t en s i o n 
s y n d r o m e i s  c a u s e d b y  an  u n c h e c k ed 
r u n a w a y  r e l e as e  o f r e n in  l e ad i n g  t o  v er y 
h i gh  p l as m a  an g i o te n s i n  l e v el s .  Th i s  r a i s e s 
b l o o d  p r e s s u r e  a n d a l s o  i n j u r e s  c o r o n ar y , 
c e r e b r a l a n d  r e n a l v e s s e l s ,  r a p i dl y  l ea d i n g
t o  f a t a l c o m pl i c a ti o n s .

W e  w e r e  a b l e  t o  c o r r e c t a l l  o f  t h i s 
n o t o n ly  by  r em o vi n g bo th  ki dn e ys , b u t  al s o 
by  t r ea ti n g ea c h  pa tie n t  wi th  an y o n e  o f t h e 
3  an tir en in  ( R )  t yp es  o f  dr u g s  t h a t w e
c h ar ac t er ize d an d  i n tr o d u c e d:  fi r s t
pr o p r an o l o l,  a  be ta  bl o c ker , to  bl o c k  t h e
ki dn ey be ta r e c ep to r  a c t iva te d r en in 
r e le as e , th e n ,  th e s n a ke  ve n o m  p ep tid e
( t ep r o t id e) ,  t h e o r igi n a l i n t r av en o u s 
an gi o te n s in  c o n ve r t in g  e n zy m e  ( A C E ) 
in h i bit o r , a n d  fi n a lly , in t r a ven o u s 
o c ta pep ti de s a r al as in ,  t h e fi r s t  a n gi o t en s in 
I I  r ec e pt o r  bl o c k er  ( A R B ) . O u r  f in din gs  s o o n 
pe r s u ad ed  in du s tr y to  s y n th es ize  m an y 
o r al ly ac tiv e an a lo gs  o f  th e ven o m  pe pt ide 
te pr o ti de  ( e .g . c ap to p r i l, en ala pr il,  l is i n o pr i l) 
an d lat er  o n , m an y o r a ll y a c t ive  A R B' s 
r e s e m bl in g s ar ala s i n  ( lo s ar ta n , va ls a r t an , 
c a r d es a r t an ,  o lm e s a r ta n ,  ir be s ar ta n ,
te lm is a r t an ,  e pr o s a r ta n ) .

As  y o u  kn o w,  t h es e exp li c it  a n ti r e n in 
s y s t em  dr u gs , to g et h er  w ith  t h e be ta
bl o c ker s ,  an o t h er  R  dr u g  c l as s , h a ve
r e vo lu t io n iz ed  th e tr e at m en t o f h u m an 
h y pe r te n s io n . Th e y h av e h ad  a n  e ve n 
gr ea ter  i m pa c t  fo r  pr e ve n ti n g  o r  a r r e s t in g 
pl as m a r e n in - c au s ed  fa ta l c o n s eq u e n c e s , 
i. e.  h e ar t a tt ac k , h ea r t  fa il u r e , s tr o k e a n d 
ki dn ey fa ilu r e  s i m i lar  t o  t h e  c o r r ec t io n  o f all 
th es e b y to t al  n e ph r ec to m y in  pa ti en t s  wit h 
m a li gn a n t  h y pe r te n s io n . C o l le c ti ve ly,  t h es e
n u m e r o u s  c o m m e r c i al ly av ail ab le an tir en in 
dr u g s  p r o du c e s im il ar  tr u ly  d r am at ic  an d
la s t in g  c o r r ec tio n  fo r  p ati en ts  wi th  r e n in 
m e di ate d h yp er ten s i o n  la s ti n g  fo r  1 5  ye ar s 
o r  m o r e !

Ma r c el Go lde n b er g  w as  o n e o f m y
m a li gn a n t  h y pe r te n s io n  p ati en ts  wh o s e 
r a pi dly  f ata l o u t c o m e pr o ve d th i s  en t ir e
s t o r y f o r  u s . I  c r y  wh en eve r  I  t h i n k ab o u t 
h i m  bec au s e fi ve ye ar s  l ate r  we c o u ld  h ave 
s a ve d h im . W e als o  s h o we d t h a t m il der 
ex c e s s e s  o f r e n in  a n gi o t en s in  ac ti vit y wer e
r e s p o n s ib le fo r  a bo u t 2  o u t  o f 3  c as e s  o f
es s e n ti al  h y pe r te n s io n . I n  th es e  p ati en ts  we 
c o u l d a ls o  p r e ven t th e  s am e  b u t m o r e
gr ad u al ly  de ve lo p ed  fa ta l s eq u el ae  o f  h ear t
at ta c ks , s tr o k e, h e ar t  f ail u r e a n d  ki dn ey
fa il u r e  w ith  o n e o f  o u r  th r ee  an ti r en in  ( R ) 
dr u g  ty pe s . Ho wev er , t h e s e ( R )  d r u gs  di d
n o t ben ef it pa tie n t s  w it h  l o w  r e n i n 
h y pe r te n s io n  w h o ,  o n  t h e  other hand,
responded incredibly well to (V) drugs that
reduced blood volume.
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T h e P l a sm a  A nd  D i r e c t  Re n i n  A s s a y s 
P J R:  T h e k e y  t o  y o u r  t r e a t m en t  m et h o d 
a p pe a r s  t o  b e t h e  a b i l it y  t o  m e a s u r e 
p l as m a  r e n i n  o r  a n g i o t en s i n  a c t i v i t y 
a c c u r a t el y .  Th e  d if f i c u l t y  th a t  m o s t 
p h y s i c i an s  h ad  w a s  t h a t t h e s e  w e r e  q u it e 
c o m p l i c at e d  an d  s en s i t iv e  p r o c e d u r e s  th a t 
w e r e  n o t w i d el y  a v a i l a bl e  a n d  w e r e  a l s o 
e x pe n s i v e ,  s in c e  in  t h o s e  d ay s  i n s u r a n c e 
c o m p a n i es  d i d n o t  c o v e r  t h e m .  P a u l  B r o w n , 
w h o  h a d  f o u n de d  M et p a t h  L a b o r a t o r i e s , 
w a s  a  g o o d  f r i e n d  a n d  I  r e c al l  t ak i n g  y o u 
o v er  t o  N e w  Je r s e y  a r o u n d  2 5  y e a r s  a g o  t o 
m e et  h i m .  M e tp a t h  w a s  we l l  o n  i t s  w a y  t o 
b e c o m i n g t h e  l a r g es t  c li n i c al  l a bo r a t o r y  i n 
t h e U . S . a n d  s i n c e I  s er v e d  a s  a  c o n s u l t a n t
a t  t h e  ti m e ,  I  w a n t e d  to  e x pl o r e  t h e 
p o s s i b i li t y  o f  p r o v i d i n g  r e n i n  t es t i n g a s  pa r t 
o f  a  h y pe r t e n s i o n  p r o f il e .  N o t h i n g 
a p pa r e n tl y  c am e  o f t h a t b u t  C o r n in g  l at e r 
a c qu i r e d M e t pa t h ,  w h i c h  s u b s e q u e n t l y 
b e c a m e  Q u e s t  L a b o r a t o r ie s .  Q u e s t  n o w 
o f fe r s  an  a u to m a t ed  a m bu l a t o r y  d ir e c t 
R e n i n  i m m u n o as s a y . I s  th i s  pr o c e du r e  as 
a c c u r a t e a s  th e  S ea l e y - L a r a gh  p l as m a 
r e n i n  a c t i v i ty  a s s a y ? 
J H L:  I  r e m e m b e r  o u r  v is i t  wi t h  P a u l  Br o w n 
q u it e  w el l .  Yo u  w er e  o n  t h e  r i g h t t r a c k 
t h en ,  b u t  a s  u s u a l,  a  li t t l e a h e ad  o f  t h e 
c u r v e .  Je a n  Se a l e y j o i n e d  o u r  l a bo r a t o r y  i n 
1 9 6 0  a s  a  b i o c h e m is t  w it h  e xc e l l en t 
c r ed e n t ia l s  an d  s h e  s o o n  s h o w e d  u s  h o w
o u r  a l d o s t e r o n e  a s s a y  c o u l d  b e  i m p r o v ed . 
O v er  t h e n e x t t e n  y e a r s  J e a n  w o r ke d  w it h 
u s  t o  p er f e c t t h e  w o r l d' s  m o s t  s en s i t iv e  a n d 
a c c u r a t e p l a s m a  r en i n  ac t i v it y  a s s a y  ( P R A ) .
S h e a l s o  w o r ke d  i n  H a r r y  G o ld b l a tt ' s  la b  f o r 
s e ve r a l  m o n t h s  t o  l e a r n  h i s  1 2  s te p  h u m a n 
r e n i n  p u r i f i c a t i o n  p r o c e d u r e,  w h ic h  g av e  u s 
a  ve r y  va l u a bl e  r ea g e n t t o  u s e . 

A l l o f  th e  p r e v i o u s  r e n i n  a s s a y s  w e r e 
v e r y  i n ac c u r at e  b ec a u s e t h e y d i d n ' t 
r e fe r e n c e  t h e l e v el  o f  r e n i n  a c t iv i t y  t o  t h e 
c u r r e n t  s t a t e o f  s o d i u m  b a l an c e ,  p o o r 
a n gi o t e n s i n a s e  i n h i b i t io n ,  po o r  pH  c o n t r o l 
a n d w e r e u n a wa r e  o f  t h e e f f ec t  o f
c r yo a c t iv a t e d p r o r e n i n . J e a n  s h o we d  t h a t  a 
p r ev i o u s l y  u n a p p r ec i a t ed  l a r g e  a m o u n t  o f 
p r o r e n i n  o c c u r s  i n  h u m an  p l as m a  an d  i s 
c o n v e r t ed  t o  a c t i ve  r e n i n  i n  v i t r o  w h e n 
p l as m a  o r  b l o o d  i s  e x p o s e d  to  c o ld 
t e m p e r a tu r e s . T h i s  w a s  w h y  m o s t  la b s  th a t 
r o u t i n e ly  c h il l e d  t h e i r  p l a s m a  s am p l e s  h a d 
v e r y  h i gh  f a ls e  r es u l t s .  A s  a  r e su l t ,  t h e y 

w e r e  u n ab l e  to  m e as u r e  l o w  r e n i n 
ac c u r at el y ,  wh ic h  i s c r i tic al  f o r 
id en tif y i ng  lo w r en in hy p er te nsi on 
p a ti ent s. 

D u r i n g th is  pe r io d,  al th o u g h  th e r e 
we r e  c o n s tan t c r i ti c is m s  an d o bj ec tio n s  to 
m y  r en i n  h yp o t h es is , n o b o dy  e ver 
qu es tio n e d t h e  s u pe r io r  ac c u r ac y  o f o u r 
te s t in g  p r o c ed u r e . O u r  r en i n  as s ay  r e m a in s 
th e o n l y m et h o d t h a t c an  ac c u r at el y
m e as u r e  t h e lo w v al u es , an d  t h is  i s 
ab s o lu t el y c r u c ia l s in c e  it  i s  t h e  o n ly  wa y to 
po s i tiv el y i de n ti fy  an d s ep ar ate  t h e s a lt- 
vo lu m e "V " p at ien ts  wh o s e h yp er t en s io n  is 
c a u s ed by  s a lt  an d h av e n o  r e n in  i n  t h e ir 
pl as m a. 

Q u es t h as  be en  u s in g o u r  Se al ey- 
La r a gh  m e th o d fo r  t h e pa s t 7 - 8  y ea r s  in 
th ei r  N ew  Je r s ey la bo r at o r y  s in c e we ar e
c l o s e b y to  h e lp wi th  an y p r o ble m s . T h e y
c o n f ir m ed  o u r  r es u l ts  bu t u n f o r t u n ate ly , o u r 
m e th o d pr o ve d to o  s kil le d- l ab o r  in ten s i ve
fo r  th e m  to  pu t i n t o  a  m as s  p r o d u c tio n 
m o de . R ec en t ly , w e h av e h el pe d t h e m  t o 
s w it c h  to  th ei r  a u t o m a te d D ir ec t  R en i n  tes t. 
W h il e t h e  c u r r en t  Q u es t- N ic h o ls 
c h em ilu m i n es c e n c e  D ir e c t  R e n i n  a s s ay is 
m u c h  be tt er  th an  al l o f its  p r ed ec es s o r s , it 
is  s til l n o t  a s  s en s it iv e a s  o u r  P R A pr o c e du r e
fo r  def in in g  a n d di s c r im in a ti n g th e l o w  r e n i n 
s a lt - vo lu m e c a u s e d h yp er ten s i ve pa tie n t s .

Ho we ver , we ar e h o p efu l,  s i n c e
r e c e n t c o m pa r i s o n s  wit h  o u r  a s s a y s h o w
th at  th e Q u e s t  D i r e c t R e n in  a s s a y is 
im pr o vi n g . M o s t p eo ple  d o n ' t app r e c ia te 
th at  pl as m a r e n in  a c ti vi ty ( P R A)  l eve ls  c a n 
be  s ign if ic a n t  an d h ig h  en o u g h  t o  p r od uc e 
a f a tal  s tr o k e  at  - 12 m o lar 
c o nc ent r a tio ns  of  r eni n or  on e t en 
b i ll ion th  of  t he m o lar  c onc en tr a ti ons  o f 
p l as m a g l uc o se  or  c hol es ter ol ! Th is  is 
wh y ver y s o p h i s ti c a ted  d ete c t io n  t ec h n o lo g y
am en abl e to  m a s s  pr o du c t io n  i s  r eq u ir ed .
Th e piv o t al va lu e s  fo r  t h es e two  p r o c ed u r e s 
ar e s h o wn  be lo w.

(V) Volume
Hypertension

(R) Renin
Hypertension

PRA levels < 0.65
ng/m/hr

PRA levels > 0.65
ng/m/hr

Direct Renin < 5 mU/ml Direct Renin > 5 mU/m
This is predominantly
sodium-volume
caused hypertension

This is predominantly
due to renin-
angiotensin caused
vasoconstriction
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Measuring renin allows you to identify
which type of antihypertensive medication is
most likely to be effective and possibly safer
in any given patient. The advantage here is
t h a t  o n c e  t h i s  i s  e s t a b l i s h e d  i t  i s  p o s s i b l e 
f o r  p a t i e n t s  t o  h a v e  t h e i r  b l o o d  p r e s s u r e 
c o n t r o l l e d  w i t h  o n e  d r u g  p e r m a n e n t l y . 
M o n o t h e r a p y  f o r  l i f e  i s  o u r  n i r v a n a  f o r 
h y p e r t e n s i o n  t r e a t m e n t . 

Treating Volume Vs. Renin Hypertension
P J R :  W e  d o n ' t  h a v e  e n o u g h  s p a c e  l e f t  t o 
g o  i n t o  h o w  s p e c i f i c  m e d i c a t i o n s  a r e 
s e l e c t e d  b a s e d  o n  r e n i n  p r o f i l i n g  o r  h o w  t o 
s t a r t  t r e a t m e n t  i f  r e n i n  t e s t i n g  i s  n o t 
r e a d i l y  a v a i l a b l e .  T h i s  i n f o r m a t i o n  i s 
e l e g a n t l y  e x p l a i n e d  i n  y o u r  r e c e n t 
b o o k * ( s e e  b e l o w )  b u t  p e r h a p s  y o u  c o u l d 
g i v e  u s  a  b r i e f  s u m m a r y . 
J H L :  Y e s ,  e s s e n t i a l l y ,  s a l t - v o l u m e  ( V ) 
h y p e r t e n s i o n  i s  a l w a y s  a s s o c i a t e d  w i t h  l o w 
a m b u l a t o r y  p l a s m a  r e n i n  l e v e l s  ( P R A 
v a l u e s  l e s s  t h a n  0 . 6 5 ) .  T h i s  o c c u r s  i n 
a b o u t  a  t h i r d  o f  p a t i e n t s  w i t h  h i g h  b l o o d 
p r e s s u r e .  I t  i s  c o r r e c t l y  t r e a t e d  w i t h  a n y 
o n e  o f  t h e  n a t r i u r e t i c  o r  a n t i - v o l u m e  V 
d r u g s  s u c h  a s  s p i r o l a c t o n e ,  a  t h i a z i d e 
d i u r e t i c ,  a  c a l c i u m  c h a n n e l  b l o c k e r  o r  a n 
a l p h a  b l o c k e r .  R e n i n - a n g i o t e n s i n  ( R ) 
m e d i a t e d  v a s o c o n s t r i c t o r  h y p e r t e n s i o n  i s 
t w i c e  a s  c o m m o n  a n d  r e s e m b l e s  a  f o r m e 
f r u s t e  o f  f a t a l  m a l i g n a n t  h y p e r t e n s i o n .  I t 
i s  t h u s  m u c h  m o r e  a p t  t o  b e  a s s o c i a t e d 
w i t h  a l b e i t  m i l d e r ,  a n d  m o r e  g r a d u a l l y 
o c c u r r i n g ,  f a t a l  h e a r t  a t t a c k s ,  s t r o k e s , 
h e a r t  f a i l u r e  o r  k i d n e y  f a i l u r e . 

T h e s e  ( R )  h y p e r t e n s i o n  p a t i e n t s 
s h o u l d  i n s t e a d  b e  t r e a t e d  p r i m a r i l y  w i t h 
a n y  o n e  o f  t h e  t h r e e  t y p e s  o f  a n t i r e n i n  R 
d r u g s ,  a n  a n g i o t e n s i n  c o n v e r t i n g  e n z y m e 
i n h i b i t o r  ( A C E ) ,  a n g i o t e n s i n  r e c e p t o r 
b l o c k e r  ( A R B )  o r  a  b e t a  b l o c k e r .  T h e 
b o t t o m  l i n e  i s  t h a t  b l o o d  p r e s s u r e s  f o r  a l l 
h y p e r t e n s i v e s  c a n  b e  c o n t r o l l e d  w i t h  t h e 
L a r a g h  M e t h o d  u s i n g  o n e  d r u g  f o r  l i f e  i n 
o v e r  h a l f  o f  b o t h  ( V )  a n d  ( R )  p a t i e n t s ,  o r 
i n  s u m ,  f o r  a t  l e a s t  6 0  -  8 0 %  o f  t h e  t o t a l 
g r o u p .  A s  y o u  n o t e d ,  t h i s  i s  i n  s h a r p 

c o n t r a s t  t o  t h e  e x p e n s i v e  a n d  u n p l e a s a n t 
p o l y p h a r m a c y  a p p r o a c h   pr o m o t e d  b y 
J N C - V I I .  T h e  r e s u l t  i s  t h a t  m o s t  s u c h 
p a t i e n t s  a r e  d e n i e d  t h e  p r e c i o u s 
o p p o r t u n i t y  f o r  a  l i f e t i m e  o f  m o n o t h e r a p y 
w i t h  t h e  c o r r e c t  d r u g  t y p e  b u t  a r e 
c o n d e m n e d  t o  t a k i n g  2  -  4  d r u g s .  T h i s 
i n c r e a s e s  c o s t s  a n d  s i d e  e f f e c t s  w h i l e 
p r o v i d i n g  l e s s  n e t  b e n e f i t  a s  w e l l  a s 
d i m i n i s h e d  p r o d u c t i v i t y  a n d  q u a l i t y  o f  l i f e . 

I t  i s  a l s o  p o s s i b l e  t o  b y p a s s  r e n i n 
t e s t i n g  b y  u s i n g  s i n g l e  f i l e  t r i a l s  o f  a  V  a n d 
t h e n  a n  R  m e d i c a t i o n  t o  i d e n t i f y  w h i c h 
t y p e  w i l l  c o r r e c t  t h e  h y p e r t e n s i o n .  I n 
a d d i t i o n ,  y o u  d e l e t e  d r u g s  t h a t  d o n ' t  w o r k 
r a t h e r  t h a n  a l w a y s  c o n t i n u i n g  d i u r e t i c s  a s 
J N C - V I I  m a n d a t e s . 

A b o u t  2 0 %  o f  t h e  w h o l e  m a y  n e e d 
b o t h  a  V  a n d  a n  R  d r u g  b u t  t h a t ' s  s t i l l 
h i g h l y  p r e f e r a b l e  t o  t h e  J N C - V I I  p r o t o c o l 
t h a t  s t a r t s  w i t h  a  t h i a z i d e  d i u r e t i c  a n d 
k e e p s  p i l i n g  o n  o t h e r  d r u g s  u n t i l  b l o o d 
p r e s s u r e  i s  c o n t r o l l e d .  S i n c e  d i u r e t i c s 
a r e  n o t  o n l y  n o t  i n d i c a t e d  b u t  c a n  a l s o 
r a i s e  p r e s s u r e  i n  t h e  2  o u t  o f  3 
p a t i e n t s  w i t h  h i g h  r e n i n  R 
h y p e r t e n s i o n ,  m o s t  o f  t h e s e  w i l l  h a v e 
t o  k e e p  a d d i n g  o t h e r  d r u g s  t o  a c h i e v e 
p o o r e r  r e s u l t s . 
P J R :  I  w o u l d  s u s p e c t  t h a t  p l a c i n g 
e v e r y o n e  o n  d i u r e t i c s  p e r p e t u a l l y  w o u l d 
l e a d  t o  p o t a s s i u m  d e p l e t i o n ,  c a r d i a c 
a r r h y t h m i a s  a n d  a  s i g n i f i c a n t  i n c r e a s e  i n 
d i a b e t e s .  I t  m a y  a l s o  d e n y  h i g h  r e n i n 
p a t i e n t s  p r o t e c t i o n  f r o m  f a t a l 
c a r d i o v a s c u l a r  c o m p l i c a t i o n s  t h a t  a n t i r e n i n 
m e d i c a t i o n s  d o  p r o v i d e . 
J H L :  Y o u  a r e  a b s o l u t e l y  c o r r e c t  a n d  w h a t 
i s  b o t h  i m p r e s s i v e  a s  w e l l  a s  a l a r m i n g  i s 
t h e  u n d e r a p p r e c i a t e d  h a r m  t h a t  c a n  r e s u l t 
f r o m  t r a d i t i o n a l  d i u r e t i c  t h e r a p y .  H y g r o t o n 
p r o d u c e d  o v e r  a n  1 1 %  i n c i d e n c e  o f  r e a l 
a n d  p e r m a n e n t  d i a b e t e s  i n  l e s s  t h a n  5 
y e a r s  i n  t h e  A L L H A T  t r i a l ,  w h i c h  s u g g e s t s 
a t  l e a s t  2 2 %  a f t e r  1 0  y e a r s  a n d  e v e n 
m o r e  l a t e r  o n .  I n  o t h e r  s t u d i e s ,  t h i a z i d e s 
h a v e  b e e n  s h o w n  t o  r e g u l a r l y  p r o d u c e 
m u s c l e  p o t a s s i u m  a n d  m a g n e s i u m 
d e p l e t i o n  t h a t  l e a d s  t o  c a r d i a c 
a r r h y t h m i a s ,  m u s c l e  w e a k n e s s ,  e l e c t r o - 
c a r d i o g r a p h i c  c h a n g e s  a n d  t h e n c e  t o  f a t a l 
c a r d i o v a s c u l a r  c o m p l i c a t i o n s .  T h e  g o o d 
n e w s  i s  t h a t  a l l  o f  t h e s e  c o m p l i c a t i o n s  c a n 
b e  a v o i d e d  b y  u s i n g  s p i r o l a c t o n e  i n s t e a d 

* Laragh, JH (2002): Laragh's Lessons in Renin
System Pathophysiology for Treating Hypertension
and its Fatal Cardiovascular Consequences.
Elsevier Science Inc., New York, NY
(To order:  800-545-2522;    www.amazon.com
www.barnesandnoble.com)
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t o  c o r r e c t  s o d i u m - v o l u m e  r e l a t e d 
h y p e r t e n s i o n  w i t h o u t  c a u s i n g  d i a b e t e s  o r 
d e p l e t i o n  o f  p o t a s s i u m  a n d  m a g n e s i u m . 

O u r  r e n i n  h y p o t h e s i s  w a s  c o n f i r m e d 
i n  o v e r  1 2 0 , 0 0 0  p a t i e n t s  w h o  w e r e  s t u d i e d 
f o l l o w i n g  a n  a c u t e  m y o c a r d i a l  i n f a r c t i o n  i n 
v a r i o u s  l a r g e  c l i n i c a l  t r i a l s .  O n l y  t h o s e 
r e c e i v i n g  a n  a n t i r e n i n  R  d r u g  h a d  a 
c o n s i s t e n t  r e d u c t i o n  i n  r e c u r r e n t  h e a r t 
a t t a c k ,  c o n g e s t i v e  h e a r t  f a i l u r e  a n d 
s u d d e n  d e a t h .  T h i s  s h o w s  t h a t  b l o c k i n g 
t h e  p r e s e n c e  o r  a c t i o n  o f  a n g i o t e n s i n  I I  b y 
g i v i n g  t h e  c o r r e c t  a n t i r e n i n  R  d r u g  t o  t h i s 
v e r y  v u l n e r a b l e  g r o u p  o f  p a t i e n t s  c a n 
p r e v e n t  f a t a l  p l a s m a  r e n i n  v a s c u l o t o x i c i t y . 
A s  e m p h a s i z e d ,  R  d r u g s  d o  n o t  h e l p  l o w 
r e n i n  h y p e r t e n s i v e s ,  w h o  r e q u i r e  a n d 
o f t e n  h a v e  d r a m a t i c  r e l i e f  f r o m  V  d r u g 
s a l t  d e p l e t i o n .  C o n v e r s e l y ,  V  d r u g s  a r e 
i n e f f e c t i v e  a n d  o f t e n  h a r m f u l  i f  g i v e n 
t o  r e n i n  h y p e r t e n s i v e  p a t i e n t s . 

Guidelines Based on Politics - Not Science
P J R :  S i n c e  o t h e r s  h a v e  c o n f i r m e d  y o u r 
h y p o t h e s i s  a n d  N H L B I  h a s  f u n d e d  y o u r 
r e s e a r c h  i t  i s  p u z z l i n g  t h a t  r e n i n  i s  n e v e r 
r e f e r r e d  t o  i n  t h e i r  o f f i c i a l  r e p o r t s .  T h i s 
r e m i n d s  m e  o f  S c h o p e n h a u e r ' s 
o b s e r v a t i o n s  a b o u t  d i s c o v e r i e s .  " A l l  t r u t h 
p a s s e s  t h r o u g h  t h r e e  s t a g e s :  F i r s t ,  i t  i s 
r i d i c u l e d ;  S e c o n d ,  i t  i s  v i o l e n t l y  o p p o s e d ; 
a n d  T h i r d ,  i t  i s  a c c e p t e d  a s  s e l f - e v i d e n t . " 
N e w  i d e a s  a r e  m o s t  o f t e n  c r i t i c i z e d  n o t 
b e c a u s e  t h e y  l a c k  m e r i t ,  b u t  b e c a u s e  t h e y 
m i g h t  t u r n  o u t  t o  b e  w o r k a b l e ,  w h i c h 
w o u l d  t h r e a t e n  t h e  r e p u t a t i o n s  a n d 
p o s s i b l y  j o b s  o f  m a n y  p e o p l e  w i t h 
c o n f l i c t i n g  o p i n i o n s .  T h e  d i s a s t r o u s  r e s u l t s 
o f  t h i s  a r e  v i v i d l y  i l l u s t r a t e d  b y  t h e  r e c e n t 
A L L H A T  s t u d y . 
J H L :  N o n e  o f  t h e  n u m e r o u s  s t u d i e s  t h a t 
c o n f i r m  t h e  r e n i n  h y p o t h e s i s  a r e  e v e r 
q u o t e d  b y  A L L H A T  o r  J N C  r e p o r t s ,  w h i c h  i s 
r e p r e h e n s i b l e .  T h e  w o r d  r e n i n  i s  r a r e l y 
o r  n e v e r  m e n t i o n e d ,  w h i c h  i s  l i k e 
d i s c u s s i n g  d i a b e t e s  w i t h o u t  e v e r 
m e n t i o n i n g  t h e  w o r d ,  i n s u l i n !  W i t h 
r e s p e c t  t o  A L L H A T ,  t h e r e  w e r e  s e v e r a l 
f l a w s  i n  t h e  d e s i g n  a n d  i m p l e m e n t a t i o n  o f 
t h e  s t u d y  t h a t  r a i s e  s e r i o u s  d o u b t s  a b o u t 
t h e  v a l i d i t y  o f  i t s  c o n c l u s i o n s  a n d 
e s p e c i a l l y  t h e i r  a p p l i c a b i l i t y  t o  c l i n i c a l 
p r a c t i c e .  O v e r  a  t h i r d  o f  p a t i e n t s  w e r e 
A f r i c a n  A m e r i c a n s  w h o  a r e  m o r e  a p t  t o 

r e s p o n d  t o  d i u r e t i c s  b e c a u s e  m o r e  o f  t h e i r 
h y p e r t e n s i o n  t e n d s  t o  b e  v o l u m e  ( s a l t ) 
r e l a t e d .  T h e  p a r t i c i p a n t s  w e r e  a l l  o l d e r 
t h a n  5 5  ( m e a n  a g e  6 7 )  a n d  3 6 %  w e r e 
d i a b e t i c ,  s o  i t  i s  a l s o  d o u b t f u l  t h a t  a n y 
c o n c l u s i o n s  f r o m  s u c h  a n  e l d e r l y  h i g h - r i s k 
g r o u p  w o u l d  a p p l y  t o  l o w - r i s k 
h y p e r t e n s i v e s  u n d e r  t h e  a g e  o f  5 5 . 

N i n e  o u t  o f  t e n  w e r e  a l r e a d y 
r e c e i v i n g  s o m e  t y p e  o f  a n t i h y p e r t e n s i v e 
d r u g  t h e r a p y  a n d  t h e r e  w a s  n o  w a s h o u t  o r 
m e d i c a t i o n - t a p e r i n g  p e r i o d .  O n  d a y  1  t h e y 
w e r e  s w i t c h e d  t o  o n e  o f  f o u r  b l i n d e d 
r a n d o m i z e d  d r u g  l i m b s :  d i u r e t i c 
( h y g r o t o n ) ,  A R B  ( d o x a z o s i n ) ,  A C E  i n h i b i t o r 
( l i s i n o p r i l )  o r  c a l c i u m  c h a n n e l  b l o c k e r 
( a m l o p i d i n e ) ,  s o  t h a t  " b a s e l i n e "  B P  w a s 
m e a n i n g l e s s  a s  a  c o n t r o l  p o i n t  f o r 
e v a l u a t i n g  e f f i c a c y .  T h e  w i t h d r a w a l  o f 
c e r t a i n  d r u g s  m a y  h a v e  c a u s e d 
s u b s e q u e n t  a d v e r s e  e v e n t s  s u c h  a s  h e a r t 
f a i l u r e  r a t h e r  t h a n  t h i s  b e i n g  d u e  t o  t h e 
n e w  m e d i c a t i o n  a s  t h e  s t u d y  a u t h o r s 
c o n c l u d e d .  T h e  i n c r e a s e d  i n c i d e n c e  o f 
" h e a r t  f a i l u r e "  c h a r a c t e r i z e d  b y  p o o r l y 
d e f i n e d  e d e m a  i n  t h e  d o x a z o s i n  g r o u p  t h a t 
l e d  t o  i t s  d i s c o n t i n u a t i o n  i s  p a r t i c u l a r l y 
p u z z l i n g . 

I t  i s  m o r e  l i k e l y  t h a t  h e a r t  f a i l u r e 
r e s u l t e d  f r o m  a b r u p t  c e s s a t i o n  o f  d i u r e t i c 
t h e r a p y  i n  t h o s e  p a t i e n t s  w h o  w e r e  p l a c e d 
o n  c o m p a r a t i v e l y  w e a k  d o s a g e s  o f 
d o x a z o s i n  s i n c e  h e a r t  f a i l u r e  h a s  n o t  b e e n 
a  p r o b l e m  i n  o t h e r  s t u d i e s .  T h e  t i m i n g  a n d 
p a c e  a t  w h i c h  p a t i e n t s  w e r e  t r e a t e d  w i t h 
m e d i c a t i o n s  w e r e  n o t  c o n s i s t e n t  w i t h  g o o d 
m e d i c a l  p r a c t i c e  a n d  p o t e n t i a l l y 
d a n g e r o u s .  A s  e x p l a i n e d  e l s e w h e r e , * 
m a n y  o f  u s  w o u l d  c o n s i d e r  f a i l u r e  t o 
a c h i e v e  e f f e c t i v e  d r u g  t r e a t m e n t  f o r 
6 - 1 8  m o n t h s  a s  o v e r t  m a l p r a c t i c e . 
D r u g  d o s e  t i t r a t i o n s  w e r e  p r o g r a m m e d  s o 
t h a t  n o  c h a n g e s  a t  a l l  w e r e  m a d e  i n  n o n - 
r e s p o n d e r s  u n t i l  a f t e r  s i x  m o n t h s . 
A l t h o u g h  t h e  s e c o n d  d r u g  w a s  a g a i n  o f t e n 
t h e  w r o n g  o n e ,  i t  s t i l l  h a d  t o  b e  t i t r a t e d  u p 
f o r  t h e  n e x t  9  t o  1 2  m o n t h s  a n d  i t  w a s 
o n l y  a f t e r  1 6  m o n t h s  t h a t  a  s t e p  3  d r u g 

* Laragh JH, Sealey JE. Relevance of the plasma
renin hormonal control system that regulates
blood pressure and sodium balance for treating
hypertension and for evaluating ALLHAT. 2003
American Journal of Hypertension, 16:407-415.
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w a s  i n t r o d u c e d .  C o n s e q u e n t l y ,  s o m e 
p a t i e n t s  w e r e  p u t  a t  i n c r e a s e d  r i s k  f o r 
c o m p l i c a t i o n s  d u e  t o  p o o r  o r  n o 
c o n t r o l  o f  t h e i r  p r e s s u r e  f o r  a  y e a r 
a n d  a  h a l f  o r  m o r e ,  d u r i n g  w h i c h  t h e y 
w o u l d  l i k e l y  a l s o  s u f f e r  f r o m  t h e  s i d e 
e f f e c t s  o f  i n c r e a s i n g  d o s a g e s  o f  d r u g s 
n o t  a p p r o p r i a t e  f o r  t h e i r  t y p e  o f 
h y p e r t e n s i o n .  I  s u s p e c t  t h i s  c o u l d  l e a d  t o 
ALLHAT study malpractice litigation.

According to the trial protocol, if
patients did not achieve the goal pressure on
a properly titrated dose of the initial study
drug, a second and if necessary a third
m e d i c a t i o n  c o u l d  b e  a d d e d ,  p r o v i d e d  i t 
w a s  n o t  o n e  o f  t h e  s t u d y  d r u g s  ( d i u r e t i c , 
A C E  i n h i b i t o r  o r  C C B ) .  P h y s i c i a n s  c o u l d 
c h o o s e  f r o m  a  b e t a  b l o c k e r  ( a t e n o l o l )  o r 
c e n t r a l l y  a c t i n g  d r u g s  ( c l o n i d i n e  a n d 
r e s e r p i n e ) .  A  b e t a  b l o c k e r  w a s  t h e  m a i n 
d r u g  u s u a l l y  a d d e d ,  w h i c h  o b v i o u s l y  w o u l d 
b e  m o s t  b e n e f i c i a l  f o r  n o n  r e s p o n d e r s  o n  a 
d i u r e t i c .  C o n v e r s e l y ,  p a t i e n t s  w h o  d i d  n o t 
r e s p o n d  t o  a n  A C E  i n h i b i t o r  w e r e 
p r e v e n t e d  f r o m  r e c e i v i n g  a  d i u r e t i c  o r  C C B 
a n d  w e r e  c o n d e m n e d  t o  r e c e i v i n g  s t i l l 
a n o t h e r  a n t i r e n i n  d r u g  e v e n  t h o u g h  t h e 
f i r s t  o n e  f a i l e d .  T h u s ,  t h e  d e s i g n  o f  t h e 
s t u d y  w a s  s e t  u p  t o  f a v o r  a  V  d r u g 
( h y g r o t o n )  a n d ,  e i t h e r  i n t e n t i o n a l l y  o r 
i n a d v e r t e n t l y ,  t o  p u t  a n  R  d r u g  ( l i s i n o p r i l ) 
a t  a  d i s a d v a n t a g e .  T h e  t r a g e d y  i s  t h a t  t h e 
A L L H A T  r e c o m m e n d a t i o n s  a r e  t h e  b a s i s  f o r 
t h e  n e w  J N C - V I I  g u i d e l i n e s . 

A L L H A T  V e r s u s  T h e  L a r a g h  M e t h o d 
P J R :  O n e  A L L H A T  m a l p r a c t i c e  s u i t  h a s 
a l r e a d y  b e e n  f i l e d .  T h e  w i d o w  o f  a  6 0  y e a r 
o l d  r a d i o l o g i s t  w h o  d i e d  a f t e r  b e i n g  i n  t h e 
s t u d y  f o r  t h r e e - a n d - o n e - h a l f  y e a r s  s u e d 
t h e  p r i n c i p a l  i n v e s t i g a t o r  a t  a 
P e n n s y l v a n i a  h o s p i t a l  a s  w e l l  a s  h i s 
c o l l e a g u e s  a n d  t h e  h o s p i t a l  i n  J u l y , 
c l a i m i n g  t h a t  t h e  d a n g e r s  o f  t h e  s t u d y  h a d 
b e e n  c o n c e a l e d  f r o m  h e r  h u s b a n d  w h e n 
t h e y  w e r e  t r y i n g  t o  c o n v i n c e  h i m  t o  e n r o l l . 
O n  e n t e r i n g  t h e  s t u d y ,  h e  h a d  r a t e d  h i s 
h e a l t h  a s  " v e r y  g o o d "  ( 9 0  o n  a  1 0 0 - p o i n t 
s c a l e ) .  H e  d e v e l o p e d  s o m e  e d e m a  o r  s o f t 
t i s s u e  s w e l l i n g  d u r i n g  t h e  t r i a l ,  b u t  h i s 
t r e a t i n g  p h y s i c i a n  c o n t i n u e d  t o  i n c r e a s e 
t h e  d o s e  o f  t h e  b l i n d e d  d r u g ,  w h i c h  t u r n e d 
o u t  t o  b e  t h e  c a l c i u m  c h a n n e l  b l o c k e r ,  a 
k n o w n  c a u s e  o f  e d e m a .  W h e n  t h e r e  w a s  a 

s l i g h t  b l o o d  p r e s s u r e  i n c r e a s e , 
h y d r a l a z i n e ,  a n o t h e r  d r u g  k n o w n  t o  c a u s e 
e d e m a  w a s  p r e s c r i b e d  i n  1 9 9 9 .  A c c o r d i n g 
t o  t h e  c o m p l a i n t ,  A L L H A T  p a t i e n t s  w e r e 
n e v e r  t o l d  o f  t h e  r i s k  o f  t i s s u e  s w e l l i n g , 
e d e m a ,  v e n o u s  i n s u f f i c i e n c y ,  a n d  p o s s i b l y 
d e a t h  f r o m  b l o o d  c l o t s  o r  b l e e d i n g .  T h e 
s w e l l i n g  w o r s e n e d  a n d  i n  e a r l y  2 0 0 0 ,  t h e 
p a t i e n t  d e v e l o p e d  l u p u s ,  a n o t h e r  s i d e 
e f f e c t  o f  h y d r a l a z i n e .  N e v e r t h e l e s s ,  h e 
w a s  k e p t  o n  t h e  d r u g  u n t i l  d a y s  b e f o r e 
h i s  d e a t h  i n  J u l y  2 0 0 0 .  H e  h a d  a l s o 
d e v e l o p e d  a n  a b n o r m a l  e l e c t r o c a r d i o g r a m , 
m u s c l e  p a i n ,  a n d  c a t a r a c t s ,  a l l  o f  w h i c h 
w e r e  l i k e l y  c a u s e d  b y  s t u d y  d r u g s  b u t 
e i t h e r  w e r e  n o t  r e p o r t e d  o r  i n v e s t i g a t e d  a s 
s h o u l d  h a v e  b e e n  d o n e .  H e  s h o u l d  a l s o 
h a v e  b e e n  p u l l e d  f r o m  t h e  t r i a l  w h e n  t h e r e 
w a s  e v i d e n c e  o f  k i d n e y  d a m a g e .  T h e 
c a u s e  o f  d e a t h  w a s  a  b l o o d  c l o t  i n  h i s 
l u n g s ,  w h i c h  t h e  c o m p l a i n t  a l l e g e d  w a s  " a 
c o n s e q u e n c e  o f  d r u g  i n d u c e d  l u p u s  a n d 
e n d - s t a g e  r a p i d l y  p r o g r e s s i n g  k i d n e y 
d a m a g e  b r o u g h t  o n  b y  t h e  c o n t i n u e d 
i n g e s t i o n  o f  h y d r a l a z i n e . "  I t  s e e m s 
u n l i k e l y  t h a t  t h i s  t r a g e d y  w o u l d  h a v e 
h a p p e n e d  w i t h  y o u r  a p p r o a c h . 
J H L :  I  d o n ' t  k n o w  t h e  d e t a i l s  h e r e  b u t  o n e 
p o t e n t i a l  A L L H A T  m a l p r a c t i c e  p r o b l e m  i s 
t h a t  t h e  n o n r e s p o n d e r s  t o  l i s i n o p r i l  h a d  t o 
w a i t  6  m o n t h s  b e f o r e  a n o t h e r  d r u g  w a s 
a d d e d  a n d  t h e  o n l y  o p t i o n s  a v a i l a b l e  f o r 
s t e p  2  w e r e  s t i l l  a n o t h e r  a n t i r e n i n  d r u g , 
e i t h e r  a  b e t a  b l o c k e r ,  c l o n i d i n e  o r 
r e s e r p i n e .  G i v i n g  a n o t h e r  R  d r u g  t o  a 
p a t i e n t  w h o  a l r e a d y  e x h i b i t e d  f a i l u r e  t o 
r e s p o n d  t o  t h i s  t y p e  o f  m e d i c a t i o n  i s 
d e p l o r a b l e ,  e s p e c i a l l y  s i n c e  t h i s  s e c o n d 
d r u g  w a s  t h e n  t i t r a t e d  u p  f o r  a n o t h e r  9 - 1 2 
m o n t h s .  T h u s  a  p a t i e n t  w h o  r e a l l y 
r e q u i r e d  a  V  d r u g  w a s  e s s e n t i a l l y  t a k i n g 
o n l y  2  p l a c e b o s  f o r  1 6  m o n t h s . 

I t  w a s  o n l y  a f t e r  1 6  m o n t h s  t h a t  t h e 
s t e p  3  d r u g ,  h y d r a l a z i n e ,  c o u l d  b e  s t a r t e d 
i n  a  s t i l l  u n r e s p o n s i v e  p a t i e n t  w h o  h a d  t o 
c o n t i n u e  t o  t a k e  t h e  t w o  o t h e r  d r u g s  t h a t 
w e r e  n o t  w o r k i n g .  A s  a l s o  i n d i c a t e d  i n  o u r 
e d i t o r i a l  i n  T h e  A m e r i c a n  J o u r n a l  o f 
H y p e r t e n s i o n ,  i t  w o u l d  n o t  b e  a n 
e x a g g e r a t i o n  t o  s a y  t h a t  I  o r  a n y  o n e  o f 
m y  c o l l e a g u e s  c o u l d  h a v e  a c c o m p l i s h e d 
t h e  s a m e  d r u g  t i t r a t i o n s  i n  f o u r  t o  t e n 
w e e k s ,  d u r i n g  w h i c h  t i m e  w e  w o u l d  h a v e 
d i s c a r d e d  t h e  m e d i c a t i o n s  t h a t  o b v i o u s l y 
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d i d  n o t  w o r k .  S u c h  l o g i c a l  a n d  c o m m o n l y 
u s e d  d r u g  s u b t r a c t i o n s  o r  s u b s t i t u t i o n s 
w e r e  a l s o  s t r a n g e l y  b a r r e d  b y  t h e  s t u d y 
d e s i g n ,  s o  t h a t  b y  f i a t ,  A L L H A T  a c t u a l l y 
e n d o r s e d  m a l p r a c t i c e . 

O n e  c a n  o n l y  i m a g i n e  h o w 
f r u s t r a t i n g  t h i s  m u s t  h a v e  b e e n  f o r 
t r e a t i n g  p h y s i c i a n s  w h o  r e c o g n i z e d  s u c h 
p r o b l e m s  b u t  h a d  t o  a b i d e  b y  t h e  r u l e s  o f 
t h e  t r i a l .  W i t h  r e s p e c t  t o  l a w  s u i t s ,  i n  a l l 
f a i r n e s s ,  n o  m a t t e r  h o w  w e l l  a n y  c l i n i c a l 
t r i a l  i s  d e s i g n e d ,  p a t i e n t s  m a y  h a v e 
u n a n t i c i p a t e d  a d v e r s e  r e a c t i o n s .  T h e 
u l t i m a t e  r e s p o n s i b i l i t y  l i e s  n o t  o n l y  w i t h 
t h e  t r i a l  d e s i g n e r s  b u t  a l s o  w i t h  t h e 
p r o g r a m m i n g  p h y s i c i a n s  w h o  n e e d  t o 
p r e p a r e  f o r  s u c h  s i t u a t i o n s  a n d  p l a c e  t h e 
patients' interests first, instead of those of
their government supervisors. Some of the
m a j o r  b a s i c  d i f f e r e n c e s  b e t w e e n  o u r 
a p p r o a c h  a n d  A L L H A T  a n d  J N C - V I I  a r e 
n o t e d  b e l o w : 

ALLHAT Laragh Method
Hypertensive patients
are treated as if they
were all alike in both
trial design & analysis.

Hypertensive patients
differ in their
underlying
pathophysiology and
in their responses to
drugs.

No drug subtractions:
Even if a drug is not
effective it should not
be stopped.

Individual patients
have either V or R
forms of hypertension
that respond
differently to V or R
drugs.

Basic philosophy is
that any drug is better
than no drug in a
hypertensive patient.
The goal should be to
lower blood pressure
regardless of what it
takes.

Targeted monotherapy
that prevents or
reduces the
vasculotoxic and often
fatal complications of
hypertension is more
important than just
treating numbers.

O u r  r e s e a r c h  h a s  c o n c e n t r a t e d  o n 
r e n i n  b u t  t h e  c o r n e r s t o n e  f o r 
u n d e r s t a n d i n g  s a l t - v o l u m e  h y p e r t e n s i o n 
w a s  t h e  d e m o n s t r a t i o n  o f  d e s o x y - 
c o r t i c o s t e r o n e  -  s a l t  i n d u c e d  h y p e r t e n s i o n 
i n  r a t s  b y  y o u r  c l o s e  f r i e n d  a n d  m e n t o r , 
H a n s  S e l y e .  S i n c e  t e l l i n g  y o u  a b o u t  S e l y e ' s 
r e s e a r c h  w o u l d  b e  l i k e  b r i n g i n g  c o a l s  t o 
N e w c a s t l e ,  l e t  m e  a s k  y o u  a  f e w 
q u e s t i o n s . 

The Stress - Hypertension Conundrum
J H L :  W h a t  d o  y o u  t h i n k  S e l y e ' s  t a k e  o n  a l l 
t h i s  m i g h t  b e  w e r e  h e  a l i v e  t o d a y  w i t h 
r e s p e c t  t o  h y p e r t e n s i o n  a n d  i t s 
c o m p l i c a t i o n s  a s  a n  e x a m p l e  o f  o n e  o f  h i s 
" D i s e a s e s  o f  A d a p t a t i o n "  d u e  t o  s t r e s s ? 
P J R :  I  w a s  h o p i n g  w e  c o u l d  g e t  a r o u n d  t o 
t h i s .  L e t  m e  s t a r t  b y  s a y i n g  t h a t  S e l y e  w a s 
v e r y  f a m i l i a r  w i t h  y o u r  h y p o t h e s i s  a n d 
d e v o t e d  a  h a l f  p a g e  t o  r e p r o d u c i n g  o n e  o f 
y o u r  d i a g r a m s  s h o w i n g  t h e  s y n e r g i s m  o f 
t h e  a n g i o t e n s i n  I I  v a s o c o n s t r i c t o r  a n d 
s o d i u m - v o l u m e  c o m p o n e n t s  i n  s u s t a i n i n g 
b l o o d  p r e s s u r e  i n  h i s  m a s s i v e  t o m e ,  S t r e s s 
i n  H e a l t h  a n d  D i s e a s e ,  p u b l i s h e d  i n  1 9 7 6 . 
H e  a l s o  c i t e d  s e v e r a l  s t u d i e s  s h o w i n g 
i n c r e a s e s  i n  r e n i n  a n d  a n g i o t e n s i n  I I  i n 
s t r e s s f u l  h u m a n  s i t u a t i o n s  s u c h  a s  s u r g i c a l 
p r o c e d u r e s  o r  s e v e r e  b u r n s .  E l e v a t i o n  o f 
b l o o d  p r e s s u r e  f o l l o w i n g  i n f u s i o n  o f 
a n g i o t e n s i n  I I  i n  m o n k e y s  w a s  m u c h 
g r e a t e r  i n  a n i m a l s  t h a t  w e r e  u n d e r  s t r e s s 
a n d  i n  r a t s  e x p o s e d  t o  r e p e a t e d 
e l e c t r o s h o c k s ,  " t h e  m a r k e d  r i s e s  i n  p l a s m a 
c o n c e n t r a t i o n s  o f  r e n i n  a n d  c o r t i c o s t e r o n e 
c o i n c i d e d . "  T h e s e  e l e v a t i o n s  w e r e  n o t 
i n h i b i t e d  b y  h y p o p h y s e c t o m y  b u t  w e r e 
b l o c k e d  b y  d e x a m e t h a s o n e  a n d  p r o p a n o l o l 
a n d  i n c r e a s e d  b y  p h e n t o l a m i n e . 

S e l y e  c o n c l u d e d  t h a t  s t r e s s - i n d u c e d 
r e n i n  r e l e a s e  w a s  m e d i a t e d  v i a  b - 
a d r e n e r g i c  r e s p o n s e s  a n d  t h a t  c o r t i c o i d s 
c o u l d  m o d i f y  t h i s  r e s p o n s e .  M u c h  o f  h i s 
d i s c u s s i o n  w a s  d e v o t e d  t o  e v i d e n c e  t h a t 
t h e  p r e s s o r  e f f e c t s  o f  c a t e c h o l a m i n e s  a n d 
c o r t i c o i d s  r e l e a s e d  d u r i n g  s t r e s s  a c t e d 
s y n e r g i s t i c a l l y  a n d  t h a t  t h e  h y p e r t e n s i v e 
a c t i o n s  o f  m i n e r a l o c o r t i c o i d s  w e r e 
a u g m e n t e d  b y  a  h i g h  s o d i u m  d i e t .  T h e 
t h e r a p e u t i c  e f f i c a c y  o f  p r o p a n o l o l  a n d 
a l d a c t o n e  s e e m e d  t o  s u p p o r t  h i s  s t r e s s 
t h e o r y  b u t  h e  w a s  p u z z l e d  b y  " o c c a s i o n a l 
i n s t a n c e s  o f  h y p e r t e n s i o n  w h e r e  p l a s m a 
r e n i n  w a s  b e l o w  n o r m a l " .  H e  b e l i e v e d  t h a t 
t h i s  " h y p o r e n i m i c  h y p e r t e n s i o n "  m i g h t  b e 
d u e  t o  i n c r e a s e d  p r o d u c t i o n  o f  s o m e 
m i n e r a l o c o r t i c o i d  t h a t  d e c r e a s e s  r e n i n 
s e c r e t i o n . 

A s  y o u  s u g g e s t ,  S e l y e  w a s  m u c h 
m o r e  i n t e r e s t e d  i n  d e m o n s t r a t i n g  t h a t 
h e a r t  a t t a c k s ,  n e p h r o s c l e r o s i s  a n d  o t h e r 
v a s c u l o t o x i c  c o m p l i c a t i o n s  o f  h y p e r t e n s i o n 
w e r e  " D i s e a s e s  o f  A d a p t a t i o n "  s i n c e  t h e y 
c o u l d  b e  r e a d i l y  i n d u c e d  d u r i n g  h i s 
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G e n e r a l  A d a p t a t i o n  S y n d r o m e  r e s p o n s e  t o 
s t r e s s . 

S e l y e  w a s  u n d o u b t e d l y  t h e 
l e a d i n g  e n d o c r i n o l o g i s t  o f  h i s  e r a 
a n d  w a s  r e s p o n s i b l e  f o r  c l a s s i f y i n g 
t h e  s e v e r a l  d o z e n  s t e r o i d s  s e c r e t e d 
b y  t h e  a d r e n a l  c o r t e x  i n t o  t h r e e 
m a i n  c a t e g o r i e s  -  g l u c o c o r t i c o i d s , 
m i n e r a l o c o r t i c o i d s  a n d  t e s t o i d s . 
G l u c o c o r t i c o i d s  l i k e  c o r t i s o n e  r a i s e d 
b l o o d  s u g a r  a n d  h a d  c a t a b o l i c  a n d  a n t i - 
i n f l a m m a t o r y  e f f e c t s .  M i n e r a l o c o r t i c o i d s 
l i k e  d e s o x y c o r t i c o s t e r o n e  ( D O C )  c a u s e d 
s o d i u m  r e t e n t i o n  a n d  h a d  " p r o p h l o g i s t i c " 
a c t i v i t i e s  t h a t  p r o m o t e d  i n f l a m m a t i o n 
w h i l e  t e s t o i d s  a c t e d  l i k e  w e a k  a n d r o g e n s 
a n d  h a d  a n a b o l i c  a c t i v i t i e s .  S e l y e  w e n t  t o 
g r e a t  l e n g t h s  t o  d e m o n s t r a t e  a  t e l e o l o g i c a l 
b a s i s  f o r  t h i s ,  a s  C a n n o n  h a d  d o n e  f o r  h i s 
" f i g h t  o r  f l i g h t "  r e s p o n s e s .  A C T H  c l e a r l y 
s t i m u l a t e d  t h e  p r o d u c t i o n  o f 
g l u c o c o r t i c o i d s  a n d  S T H  a u g m e n t e d 
m i n e r a l o c o r t i c o i d  a c t i v i t i e s  e i t h e r  b y 
i n c r e a s i n g  p r o d u c t i o n  o r  e x a g g e r a t i n g 
t h e s e  e f f e c t s .  T h i s  s u g g e s t e d  t h a t  t h e r e 
w e r e  c h e c k s  a n d  b a l a n c e s  b e t w e e n  A C T H 
a n d  S T H  i n  t h e  p i t u i t a r y  a n d  b e t w e e n 
g l u c o c o r t i c o i d s  a n d  m i n e r a l o c o r t i c o i d s  i n 
t h e  a d r e n a l .  A C T H  a n d  g l u c o c o r t i c o i d s  h a d 
s t r o n g  a n t i - i n f l a m m a t o r y  e f f e c t s  w h e r e a s 
S T H  a n d  m i n e r a l o c o r t i c o i d s  s t i m u l a t e d 
i n f l a m m a t o r y  a n d  p r o l i f e r a t i v e  c o n n e c t i v e 
t i s s u e  r e s p o n s e s  i n  h i s  a n i m a l  s t u d i e s . 

A d m i n i s t r a t i o n  o f  c o r t i s o n e  t o 
p a t i e n t s  w i t h  r h e u m a t o i d  a r t h r i t i s 
d r a m a t i c a l l y  r e d u c e d  p a i n f u l  i n f l a m m a t i o n 
a n d  w h e n  D O C  w a s  u s e d  t o  t r e a t  p a t i e n t s 
w i t h  a d r e n a l  i n s u f f i c i e n c y  t h e r e  w e r e 
r e p o r t s  o f  f o c a l  a r e a s  o f  n e c r o s i s  i n  t h e 
h e a r t  a n d  s k e l e t a l  m u s c l e ,  e v i d e n c e  o f 
p e r i a r t e r i t i s  n o d o s a ,  n e p h r o s c l e r o s i s ,  a n d 
e v e n  t h e  d e v e l o p m e n t  o f  i n c a p a c i t a t i n g 
a r t h r i t i s  a s  h a d  b e e n  s e e n  i n  e x p e r i m e n t a l 
a n i m a l s .  T h e  t e n d e n c y  t o  d e v e l o p 
h y p e r t e n s i o n  e v e n  w i t h  v e r y  s m a l l  d o s e s 
o f  D O C  w a s  a l s o  a  f r e q u e n t  p r o b l e m 
e n c o u n t e r e d  d u r i n g  t h e  t r e a t m e n t  o f 
a d r e n a l  i n s u f f i c i e n c y .  T h i s  s u p p o r t e d 
S e l y e ' s  t h e o r i e s  b u t  D O C  i s  n o t 
m a n u f a c t u r e d  i n  a n y  a p p r e c i a b l e  a m o u n t 
i n  h u m a n s .  W h e n  a l d o s t e r o n e ,  t h e 
n a t u r a l l y  o c c u r r i n g  h u m a n  m i n e r a l o - 
c o r t i c o i d ,  b e c a m e  a v a i l a b l e ,  a t t e m p t s  t o 
d e m o n s t r a t e  i t s  a b i l i t y  t o  c o u n t e r  t h e  a n t i - 

i n f l a m m a t o r y  e f f e c t s  o f  c o r t i s o n e  o r 
p r o d u c e  t h e  D O C  c h a n g e s  o b s e r v e d  i n 
e x p e r i m e n t a l  a n i m a l s  w e r e  d i s a p p o i n t i n g . 
I t  t h e r e f o r e  s e e m e d  u n l i k e l y  t h a t 
a l d o s t e r o n e  p e r  s e  c a u s e d  s i g n i f i c a n t 
p a t h o l o g y  i n  h u m a n s . 

T h e  R o l e  O f  I n f l a m m a t i o n 
J H L :  H o w e v e r ,  r e c e n t  s t u d i e s  d o  s u p p o r t 
S e l y e ' s  c o n c e p t s  s i n c e  r e s e a r c h e r s  h a v e 
n o w  c o n f i r m e d  t h a t  a l d o s t e r o n e  c a n 
c o n t r i b u t e  t o  c a r d i o v a s c u l a r  a n d  r e n a l 
p a t h o l o g y  a s  w e l l  a s  t o  f i b r o s i s  a n d 
c o l l a g e n  f o r m a t i o n  b y  p r o m o t i n g  s o d i u m 
i n f l u x  a n d  h y p e r t r o p h y  i n  v a s c u l a r  s m o o t h 
m u s c l e  c e l l s ,  g e n e r a t i o n  o f  o x y g e n  f r e e 
r a d i c a l s ,  s t i m u l a t i o n  o f  g r o w t h  f a c t o r s ,  t h e 
p l a s m i n o g e n  a c t i v a t o r  s y s t e m  a n d  v i a 
p o t e n t i a t i n g  t h e  p r e s s o r  e f f e c t s  o f 
a n g i o t e n s i n  I I . 
P J R :  L i k e  a n g i o t e n s i n  I I ,  a l d o s t e r o n e 
s t i m u l a t e s  i n f l a m m a t i o n ,  w h i c h  m a n y 
b e l i e v e  p l a y s  a  m o r e  i m p o r t a n t  r o l e  i n  t h e 
p a t h o g e n e s i s  o f  c o r o n a r y  a t h e r o s c l e r o s i s 
t h a n  h y p e r l i p i d e m i a . 
J H L :  I n  t h a t  r e g a r d ,  I  s e n t  y o u  a  r e c e n t 
a r t i c l e  b y  a  r e s p e c t e d  c a r d i o l o g i s t  w h o 
s u g g e s t e d  t h a t  " s t a t i n  t h e r a p y  s h o u l d  b e 
r o u t i n e l y  c o n s i d e r e d ,  e v e n  i n  t h o s e 
h y p e r t e n s i v e  p a t i e n t s  w h o s e  c h o l e s t e r o l 
l e v e l s  a r e  a p p a r e n t l y  n o r m a l . "  Y o u  h a v e 
w r i t t e n  a  g r e a t  d e a l  a b o u t  s t a t i n s  a n d  I 
w a n t e d  y o u r  o p i n i o n . 
P J R :  S t a t i n s  h a v e  a l s o  b e e n  r e c o m m e n d e d 
f o r  a l l  d i a b e t i c s ,  r e g a r d l e s s  o f  l i p i d  l e v e l s , 
a n d  a r e  a l l e g e d l y  e f f e c t i v e  f o r  r e d u c i n g 
e v e r y t h i n g  f r o m  A l z h e i m e r ' s  d i s e a s e  a n d 
a t r i a l  f i b r i l l a t i o n  t o  e m o t i o n a l  s t r e s s . 
S t a t i n s  m a y  b e  e f f e c t i v e  m e d i c a t i o n s  b u t  i t 
i s  i n c r e a s i n g l y  c l e a r  t h a t  t h e i r 
c a r d i o p r o t e c t i v e  a n d  o t h e r  b e n e f i t s  a r e 
r e a l l y  d u e  t o  t h e i r  a n t i - i n f l a m m a t o r y 
a c t i v i t i e s  r a t h e r  t h a n  l i p i d  l o w e r i n g . 
T h e r e f o r e ,  t h e  s t a t i n  t h e r a p y  g o a l  o f 
l o w e r i n g  L D L  t o  a n  a r b i t r a r y  l e v e l  t h a t  i s 
u s u a l l y  d i f f i c u l t  t o  a c h i e v e  i s  n o t  o n l y 
i n a p p r o p r i a t e  b u t  a l s o  d a n g e r o u s .  T h i s  c a n 
o n l y  l e a d  t o  h i g h e r  d o s e s  a n d  l o n g e r 
d u r a t i o n  o f  t h e r a p y ,  b o t h  o f  w h i c h  a r e 
a s s o c i a t e d  w i t h  i n c r e a s e d  s i d e  e f f e c t s , 
w h i c h  a r e  m u c h  m o r e  c o m m o n  a n d  d i v e r s e 
t h a n  g e n e r a l l y  r e c o g n i z e d .  C - r e a c t i v e 
p r o t e i n  ( C R P ) ,  a  m a r k e r  o f  i n f l a m m a t i o n 
h a s  b e e n  s h o w n  t o  b e  s u p e r i o r  t o  L D L 
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l e v e l s  f o r  p r e d i c t i n g  c o r o n a r y  e v e n t s  a n d 
c o u l d  b e  a  m o r e  e f f e c t i v e  a n d  c e r t a i n l y 
s a f e r  w a y  t o  m o n i t o r  s t a t i n  t h e r a p y .  I n 
a d d i t i o n ,  I  w o u l d  r e m i n d  y o u  t h a t  t h e  l i p i d 
r e d u c t i o n  a r m  o f  t h e  A L L H A T  s t u d y  s h o w e d 
a b s o l u t e l y  n o  r e d u c t i o n  i n  m o r t a l i t y  f r o m 
s t a t i n s . 
J H L :  T h e r e  i s  a l s o  i n c r e a s e d  i n t e r e s t  i n 
t h e  p o s s i b l e  r o l e  o f  i n f l a m m a t i o n  i n  t h e 
p a t h o g e n e s i s  o f  e s s e n t i a l  h y p e r t e n s i o n .  I 
r e c o g n i z e  t h e r e  a r e  c o n f l i c t i n g  o p i n i o n s 
b u t  d o  a n y  o f  t h e s e  r e s e a r c h  s t u d i e s  t e n d 
t o  s u p p o r t  S e l y e ' s  c o n t e n t i o n s  a b o u t  t h e 
c o n t r i b u t i o n  o f  s t r e s s ? 
P J R :  Y e s  a n d  p e r h a p s  s o m e  c o m m e n t s 
a b o u t  a l d o s t e r o n e  a n d  t h e  p l a s m i n o g e n 
a c t i v a t o r  s y s t e m  ( P A S )  w i l l  i l l u s t r a t e  t h e 
c o m p l e x  c o n t r i b u t i o n s  o f  s t r e s s  t o 
h y p e r t e n s i o n  a n d  i t s  c o m p l i c a t i o n s .  T h e 
p l a s m i n o g e n  a c t i v a t o r  s y s t e m  i s  b e s t 
k n o w n  f o r  i t s  a b i l i t y  t o  d i s s o l v e  c l o t s  b u t  i t 
a l s o  p l a y s  o t h e r  i m p o r t a n t  r o l e s  i n  b l o o d 
v e s s e l  w a l l  a n d  t i s s u e  a c t i v i t i e s  t h a t  a r e 
p e r t i n e n t .  I t  i s  i n h i b i t e d  b y  P A I - 1 ,  w h i c h 
h a s  b e e n  s h o w n  t o  c o n t r i b u t e  d i r e c t l y  t o 
h y p e r t e n s i o n  a n d  p e r i v a s c u l a r  f i b r o s i s  i n  a 
v a r i e t y  o f  d i f f e r e n t  a n i m a l  m o d e l s .  I n 
h u m a n s ,  P A I - 1  i s  i n c r e a s e d  i n  a c u t e  M I , 
d i s s e m i n a t e d  i n t r a v a s c u l a r  c o a g u l a t i o n 
a n d  g l o m e r u l o - n e p h r i t i s ,  s o  p e r h a p s  i t  c a n 
c o n t r i b u t e  t o  t h e s e  a s  w e l l . 

A l d o s t e r o n e  d r i v e s  P A I - 1  i n t o  t h e 
p l a s m a  a n d  a l d o s t e r o n e  c o n c e n t r a t i o n s 
c o r r e l a t e  w i t h  P A I - 1  l e v e l s  i n  h y p e r t e n s i v e 
p a t i e n t s .  A l t h o u g h  h y d r o c h l o r o t h i a z i d e 
s h r i n k s  i n t r a v a s c u l a r  v o l u m e ,  t h e 
a s s o c i a t e d  a c t i v a t i o n  o f  t h e  r e n i n - 
a n g i o t e n s i n - a l d o s t e r o n e  s y s t e m  i n c r e a s e s 
p l a s m a  P A I - 1  b y  5 0 %  t o  8 0 %  a f t e r  a 
m o n t h  d e p e n d i n g  o n  d o s a g e .  T h i s  c o u l d 
c o n t r i b u t e  t o  s o m e  o f  t h e  a d v e r s e  e f f e c t s 
n o t e d  w i t h  l o n g  t e r m  t h i a z i d e  t h e r a p y . 
S p i r o l a c t o n e  o b l i t e r a t e s  a l d o s t e r o n e  a n d 
P A I - 1  r e l a t i o n s h i p s  i n  h y p e r t e n s i v e s  u n d e r 
b a s a l  c o n d i t i o n s  a s  w e l l  a s  o n  d i u r e t i c s , 
w h i c h  s u p p o r t s  y o u r  o b s e r v a t i o n  a b o u t  i t s 
s u p e r i o r i t y  o v e r  d i u r e t i c s . 

T h e  P A I - 1  g e n e  i s  a c t i v a t e d  b y 
m e n t a l  s t r e s s  a n d  i n f l a m m a t o r y  c y t o k i n e s . 
P A I - 1  i s  o n e  o f  t h e  m o s t  h i g h l y  i n d u c e d 
s t r e s s  p r o t e i n s  a n d  t h e  m a g n i t u d e  o f 
s t r e s s  i n d u c e d  P A I - 1  i n c r e a s e s  w i t h 
a b d o m i n a l  o b e s i t y .  T h i s  s u g g e s t s  t h a t 
v i s c e r a l  f a t  i s  i t s  p r i m a r y  s o u r c e ,  a s  i t  i s 

f o r  o t h e r  i n f l a m m a t o r y  c y t o k i n e s  t h a t 
c o n t r i b u t e  t o  t h e  m e t a b o l i c  s y n d r o m e  t h a t 
i n c l u d e s  h y p e r t e n s i o n  a n d  d i a b e t e s .  B o t h 
a n i m a l  a n d  h u m a n  s t u d i e s  c o n f i r m  t h a t 
s t r e s s  p r o m o t e s  t h e  d e v e l o p m e n t  o f 
v i s c e r a l  f a t  v i a  i n c r e a s e d  c o r t i s o l 
s e c r e t i o n .  A b d o m i n a l  f a t ,  h y p e r t e n s i o n  a n d 
d i a b e t e s  d i s a p p e a r  i n  C u s h i n g ' s  d i s e a s e 
w h e n  t h e  c o n d i t i o n  i s  c o r r e c t e d  a n d  h i g h 
c o r t i s o l  l e v e l s  r e t u r n  t o  n o r m a l . 

I  c o u l d  g o  o n  b u t  a m  a f r a i d  t h a t  I 
h a v e  s t r a y e d  q u i t e  a  b i t  f r o m  o u r 
o r i g i n a l  o b j e c t i v e ,  w h i c h  w a s  t o  h i g h l i g h t 
t h e  f a l l a c i e s  o f  t h e  A L L H A T  s t u d y  a n d 
t h e  d a n g e r s  o f  i m p l e m e n t i n g  i t s 
r e c o m m e n d a t i o n s  f o r  t r e a t i n g  h y p e r - 
t e n s i o n  a s  J N C - V I I  n o w  a d v o c a t e s . 

M o r e  O n  N H L B I  &  J N C - V I I  C h i c a n e r y 
P J R :  A t  t h e  g a l a  N a t i o n a l  P r e s s  C l u b 
k i c k o f f  m e d i a  e v e n t  t o  a p p l a u d  t h e  A L L H A T 
f i n d i n g s ,  N H L B I  D i r e c t o r  C l a u d e  L ' E n f a n t 
a n n o u n c e d  t h a t  h e  w a s  a p p o i n t i n g  a 
c o m m i t t e e  t o  d r a w  u p  n e w  h y p e r t e n s i o n 
t r e a t m e n t  r e c o m m e n d a t i o n s  t o  b e 
p r e s e n t e d  i n  f i v e  m o n t h s  a t  t h e  a n n u a l 
m e e t i n g  o f  T h e  A m e r i c a n  S o c i e t y  o f 
H y p e r t e n s i o n .  I t  w a s  n o  s u r p r i s e  t o  l a t e r 
l e a r n  t h a t  h a l f  o f  t h i s  J N C - V I I  c o m m i t t e e 
w e r e  A L L H A T  i n v e s t i g a t o r s  w h o  h a d  a l s o 
b e e n  a p p o i n t e d  b y  L ' E n f a n t  a n d  t h a t  t h e 
l a t e s t  g u i d e l i n e s  w e r e  d e s i g n e d  t o 
p e r p e t u a t e  t h e  f l a w e d  a n d  f a l l a c i o u s 
A L L H A T  c o n c l u s i o n s  o f  t h i a z i d e s  f i r s t  a n d 
a l w a y s . 
J H L :  G i v i n g  a  t h i a z i d e  d i u r e t i c  t o  e v e r y 
h y p e r t e n s i v e  p a t i e n t  i s  l i k e l y  t o  b e  t h e 
w r o n g  c h o i c e  m o r e  t h a n  h a l f  t h e  t i m e  a n d 
c o n t i n u i n g  i t  d e s p i t e  t h e  f a c t  t h a t  i t  i s  n o t 
e f f e c t i v e  m a k e s  n o  s e n s e .  T h e  J N C - V I I 
c o m m i t t e e  c o m p l e t e l y  f a i l e d  t o 
a c k n o w l e d g e  o t h e r  l a r g e  h y p e r t e n s i v e 
t r i a l s  l i k e  I N V E S T ,  L I F E  a n d  e s p e c i a l l y 
A N B P 2  w h o s e  r e s u l t s  w e r e  a v a i l a b l e  t o 
t h e m  b u t  d i d  n o t  s u p p o r t  t h e i r  t h i a z i d e 
f i r s t  a n d  a l w a y s  r e c o m m e n d a t i o n s .  T h e 
A N B 2  ( S e c o n d  A u s t r a l i a n  N a t i o n a l  B l o o d 
P r e s s u r e  S t u d y )  p u b l i s h e d  i n  t h e  N e w 
E n g l a n d  J o u r n a l  o f  M e d i c i n e  i n  F e b r u a r y 
f o u n d  t h a t  A C E  i n h i b i t o r s  w e r e  a s s o c i a t e d 
w i t h  1 1 %  l o w e r  c a r d i o v a s c u l a r  m o r t a l i t y 
a n d  c o m p l i c a t i o n  r a t e s  c o m p a r e d  t o 
t r e a t m e n t  w i t h  d i u r e t i c  a g e n t s  d e s p i t e 
s i m i l a r  b l o o d  p r e s s u r e  r e d u c t i o n s .  D u r i n g 
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the trial, the diuretic hydrochlorthiazide, was
compared with the ACE inhibitor enalapril
and at the end of five years, the ACE
inhibitor was found to be superior, to the
thiazide diuretic.

The ANB2 design allowed physicians to
switch drugs whenever the drug used wasn't
working. Those receiving the diuretic
hydrochlorthiazide stayed on it if it worked
and were switched to enalapril if there had
been no improvement and vice versa. This
stopping and switching, forbidden by the
ALLHAT protocol, allowed the ANB2
investigators to correct 65% to 67% of all
subjects using one drug and renin mediated
hypertensives were prevented from having a
heart attack or stroke. These findings, which
JNC-VII completely ignored, may have more
relevance for U.S. clinicians since this
population was about 90% Caucasian as
opposed to less than two thirds in the
ALLHAT study.
P J R :  T h e  J N C - V I I  m e d i a  b l i t z  m a d e  i t s 
d e b u t  a t  a  s p e c i a l  s e s s i o n  o f  t h e  A m e r i c a n 
S o c i e t y  o f  H y p e r t e n s i o n  a n n u a l  m e e t i n g  i n 
N e w  Y o r k  o n  M a y  1 4  a l o n g  w i t h  a n  N H L B I 
P r e s s  C o n f e r e n c e  h e l d  i n  W a s h i n g t o n  w i t h 
m u c h  f a n f a r e  a n d  t h e  p r e m a t u r e 
p u b l i c a t i o n  o f  t h e  J N C  " E x p r e s s  R e p o r t " 
o n  t h e  J o u r n a l  o f  T h e  A m e r i c a n  M e d i c a l 
A s s o c i a t i o n  w e b  s i t e  -  a l l  o n  t h e  s a m e 
d a y .  A s  Y o g i  B e r r a  s a i d ,  " I t ' s  d é j à  v u  a l l 
o v e r  a g a i n " ,  s i n c e  t h i s  w a s  r e m a r k a b l y 
r e m i n i s c e n t  o f  h o w  t h e  N H L B I  d e t e c t i o n 
a n d  t r e a t m e n t  o f  h i g h  c h o l e s t e r o l 
p r o g r a m  h a d  o p e r a t e d .  T h e i r  f i r s t  r e p o r t 
i s s u e d  i n  1 9 8 8  w a s  t i m e d  t o  c o i n c i d e  w i t h 
t h e  i n t r o d u c t i o n  o f  M e v a c o r ,  M e r c k ' s  n e w 
c h o l e s t e r o l  l o w e r i n g  d r u g .  I n  a n 
u n p r e c e d e n t e d  a c t i o n ,  i t  w a s  r e l e a s e d 
d i r e c t l y  t o  t h e  p u b l i c  w e e k s  b e f o r e 
d o c t o r s  c o u l d  r e a d  t h e  s c i e n t i f i c 
i n f o r m a t i o n  o n  w h i c h  i t  w a s  b a s e d .  T h e 
l a s t  2 0 0 1  r e c o m m e n d a t i o n s  t h a t  t r i p l e d 
t h e  n u m b e r  o f  A m e r i c a n s  a d v i s e d  t o  t a k e 
s t a t i n s  w e r e  a l s o  p u b l i s h e d  p r e m a t u r e l y  i n 
J A M A .  I n  v i o l a t i o n  o f  t h e  G o v e r n m e n t 
c o d e  t h e r e  w a s  n o  p u b l i c  n o t i c e  o f  a n y 
m e e t i n g s ,  m e e t i n g s  w e r e  n o t  o p e n  t o  t h e 
p u b l i c ,  p u b l i c  i n p u t  w a s  n o t  s o l i c i t e d , 
d e t a i l e d  r e c o r d s  a n d  t e s t i m o n y  o f 
c o m m i t t e e  m e e t i n g s  w e r e  n o t  k e p t  n o r 
w e r e  t h e y  p u b l i s h e d  i n  t h e  F e d e r a l 
R e g i s t e r  a s  r e q u i r e d . 

J H L :  T h e  p r o b l e m  w a s  t h a t  t h e  v e r y 
c o s t l y  A L L H A T  s t u d y  p r o v e d  n o t h i n g  a n d 
t h e  o n l y  t h i n g  N H L B I  s p i n  d o c t o r s  c o u l d 
c o m e  u p  w i t h  w a s  t h a t  u s i n g  d i u r e t i c s  a s 
t h e  f i r s t  c h o i c e  w o u l d  s a v e  A m e r i c a n s 
b i l l i o n s  o f  d o l l a r s  s i n c e  t h e  n e w e r  d r u g s 
w e r e  m u c h  m o r e  e x p e n s i v e  w i t h o u t  b e i n g 
a n y  m o r e  e f f e c t i v e  o r  s a f e r .  J N C - V I I 
o f f i c i a l s  h a v e  a l s o  r e p e a t e d l y  e m p h a s i z e d 
t h i s  i n  t h e i r  i n t e r v i e w s  a n d  p r e s s  r e l e a s e s . 

W h a t  t h e y  c o n v e n i e n t l y  f a i l e d  t o 
m e n t i o n  w a s  t h a t  i t  w a s  n o t  s i m p l y  a  c a s e 
o f  e i t h e r  t a k i n g  a  d i u r e t i c  o r  s o m e  o t h e r 
d r u g .  N o r  d i d  t h e y  e m p h a s i z e  t h e i r  q u i c k l y 
l a t e r  a d d e d  c o r r e c t i v e  c o n c l u s i o n  t h a t 
" M o s t  p a t i e n t s  w i t h  h y p e r t e n s i o n  w i l l 
r e q u i r e  t w o  o r  m o r e  a n t i h y p e r t e n s i v e 
m e d i c a t i o n s  t o  a c h i e v e  g o a l  p r e s s u r e " . 
T h i s  c r e a t e s  a n  u n p r e c e d e n t e d  p i c n i c  f o r 
a l l  d r u g  m a k e r s  i n c l u d i n g  t h e  g e n e r i c s  a n d 
i t  i s  n o w  " O p e n  S e s a m e "  f o r  t h e 
p h a r m a c e u t i c a l  i n d u s t r y .  S o ,  w h i l e  t h e 
p u b l i c  p e r c e p t i o n  w a s  t h a t  t h e  g o v e r n m e n t 
w a s  s a v i n g  t h e m  m o n e y  b y  r e j e c t i n g 
e x p e n s i v e  d r u g s  t h a t  o f f e r e d  n o 
a d v a n t a g e s ,  t h i s  i s  v e r y  f a r  f r o m  t h e  t r u t h . 
A s  y o u  h a v e  n o t e d ,  t h e i r  d i e t a r y  s a l t  a n d 
f a t  t a b o o s  f o r  e v e r y o n e  a r e  a l s o  f a l l a c i o u s . 

D o e s  R e n i n  C a u s e  C a r d i o v a s c u l a r  & 
K i d n e y  D i s e a s e  I n  N o n - h y p e r t e n s i v e 
P a t i e n t s  ? 
P J R :  A s  H a n s  S e l y e  w a s  f o n d  o f  a d v i s i n g 
m e ,  t h e o r i e s  a r e  n o t  i m p o r t a n t ,  o n l y  f a c t s 
a r e .  S o m e  t h e o r i e s  a r e  m e r i t o r i o u s  f o r 
t h e i r  h e u r i s t i c  v a l u e ,  i n  t h a t  t h e y 
e n c o u r a g e  o t h e r s  t o  d i s c o v e r  n e w  f a c t s 
t h a t  l e a d  t o  i m p r o v e d  t h e o r i e s .  I n  t h a t 
r e g a r d ,  t h e  e x i s t i n g  f a c t s  c o n f i r m  y o u r 
h y p o t h e s i s  a b o u t  t h e  r o l e  o f  r e n i n  i n 
e s s e n t i a l  h y p e r t e n s i o n .  S t u d i e s  n o w  s h o w 
t h a t  a n t i r e n i n  d r u g s  a r e  e f f e c t i v e  i n 
t r e a t i n g  o r  p r e v e n t i n g  c a r d i o v a s c u l a r  a n d 
k i d n e y  d i s e a s e  n o t  o n l y  i n  h y p e r t e n s i v e 
p a t i e n t s  b u t  o t h e r s  w i t h  n o r m a l  b l o o d 
p r e s s u r e .  D o e s n ' t  t h i s  i m p l y  a  m u c h  l a r g e r 
r o l e  f o r  r e n i n  i n  t h e s e  d i s o r d e r s  t h a n  i s 
c u r r e n t l y  r e c o g n i z e d ? 
J H L :  Y o u  a r e  a b s o l u t e l y  c o r r e c t .  T h e 
a n t i r e n i n  d r u g s  ( A C E  i n h i b i t o r s ,  A R B ' s  a n d 
b e t a  b l o c k e r s )  h a v e  b e e n  s h o w n  t o  h a v e 
s a l u t a r y  e f f e c t s  o n  p r o t e i n u r i a  d u e  t o 
k i d n e y  d i s e a s e  t h a t  a r e  n o t  a c h i e v e d  w i t h 
o t h e r  a n t i h y p e r t e n s i v e s  l i k e  t h i a z i d e s  a n d 
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c a l c i u m  c h a n n e l  b l o c k e r s .  T h u s ,  t h e 
a n g i o t e n s i n  I I  r e c e p t o r  b l o c k e r s  l o s a r t a n 
a n d  i r b e s a r t a n  w e r e  r e c e n t l y  a p p r o v e d  f o r 
t h e  t r e a t m e n t  o f  d i a b e t i c  n e p h r o p a t h y  i n 
h y p e r t e n s i v e s  w i t h  t y p e  2  d i a b e t e s .  I n 
a d d i t i o n  t o  d i a b e t e s ,  d i u r e t i c s  c a n  c a u s e 
a c u t e  i n t e r s t i t i a l  n e p h r i t i s ,  t h e i r  o v e r u s e  i s 
t h e  m o s t  c o m m o n  c a u s e  o f  d e h y d r a t i o n  i n 
p a t i e n t s  w i t h  d i a b e t i c  n e p h r o p a t h y  a n d 
t h e y  a r e  c o n t r a i n d i c a t e d  i n  c h r o n i c  r e n a l 
f a i l u r e .  Y e t ,  J N C - V I I  d o e s  n o t  c o n s i d e r 
d i a b e t e s  o r  i m p a i r e d  k i d n e y  f u n c t i o n  t o  b e 
a  c o n t r a i n d i c a t i o n  t o  t h i a z i d e  t h e r a p y  a n d 
n e v e r  m e n t i o n s  t h e  b e n e f i t s  o f  A C E 
i n h i b i t o r s  o r  A R B ' s  i n  t h i s  r e g a r d . 

A s  y o u  p o i n t e d  o u t ,  A C E  i n h i b i t o r s 
r e d u c e  a l b u m i n  e x c r e t i o n  i n  b o t h 
n o r m o t e n s i v e  a n d  h y p e r t e n s i v e  p a t i e n t s 
w i t h  t y p e  1  o r  t y p e  2  d i a b e t e s  a n d 
a n g i o t e n s i n  I I  r e c e p t o r  b l o c k e r s  h a v e  a l s o 
b e e n  s h o w n  t o  r e d u c e  a l b u m i n u r i a  i n  t y p e 
2  d i a b e t e s .  A  r e c e n t l y  p u b l i s h e d  d o u b l e - 
b l i n d ,  r a n d o m i z e d  c r o s s o v e r  t r i a l  r e p o r t e d 
t h a t  a d d i n g  t h e  A R B  c a n d e s a r t a n  t o 
t r e a t m e n t  w i t h  m a x i m a l  r e c o m m e n d e d 
d o s e s  o f  A C E  i n h i b i t o r s  p r o v i d e d  s u p e r i o r 
r e n o p r o t e c t i o n  i n  d i a b e t i c  n e p h r o p a t h y 
t h a t  w a s  c o m p l e t e l y  i n d e p e n d e n t  o f  b l o o d 
p r e s s u r e  c h a n g e s .  C a n d e s a r t a n  h a s  a l s o 
b e e n  s h o w n  t o  r e d u c e  c a r d i o v a s c u l a r 
m o r t a l i t y  a n d  h o s p i t a l  a d m i s s i o n s  f o r 

c o n g e s t i v e  h e a r t  f a i l u r e  i n  a  b r o a d 
s p ec t r u m  o f  pa t i e n t s  a lr e a d y r e c ei v i n g
" b es t  t r e a t m en t "  wi t h  o t h e r  d r u g s .  T h e
E U R O P A  s t u d y  j u s t  r e p o r t e d  th a t  th e  A C E 
i n h i b i t o r  p e r i n d o pr i l  r e d u c ed  t h e r i s k o f 
m y o c a r d ia l  i n f a r c ti o n  an d  d ea t h  in  p a ti e n t s 
w i th  s t ab l e  c o r o n ar y  a r t e r y  d i s e as e , 
i n c l u d i n g  t h o s e  w it h  a  h i s t o r y  o f a  p as t 
m y o c a r d ia l  i n f a r c ti o n  an d  a n g i n a  s o 
s i gn i f i c a n t l y t h a t i t  s h o u l d b e  c o n s i de r e d 
f o r  c h r o n i c  th e r a py  i n  a l l  pa t i e n t s  w it h 
c o r o n a r y d i s ea s e .  I t  s ee m s  qu i t e  p o s s ib l e 
t h at  w e  h a v e  o n l y  s c r a tc h e d  t h e  s u r f a c e 
w i th  r e s p e c t  t o  t h e  r o le  o f  r e n i n  i n  th e 
p a th o p h ys i o l o g y  o f v a s c u l o t o x i c  ev e n t s  i n 
n o r m o t e n s i v e  p a t i en t s  at  i n c r e a s ed  r i s k 
f r o m  d i ab e t e s ,  c a r d i o v as c u l ar  o r  r e n a l
d i s e a s e . G a i n i n g  in s i g h t  i n to  w h at  i n du c e s 
o v er a c t iv i t y  o f  t h e  r e n i n - a n g i o t en s i n - 
a l do s t e r o n e  c a s c a de  i n  a l l  th e s e  e v e n ts 
c o u l d  b e t h e  k e y  to  l e ar n i n g h o w  t o  p r e v e n t
o r  t r e a t e s s en t i a l h y p er t e n s i o n .  A t  p r e s e n t, 
b l o c k i n g o r  c o u n t er a c t in g  t h e s e  h a r m f u l 
r e s p o n s es  w i th  a n ti r e n in  d r u g s  i s  t h e  b e s t 
a p pr o a c h  b a s ed  o n  o u r  r e s e a r c h . 
P J R:  I  s u s p e c t  t h at  t h e p r i m a r y  s t i m u lu s 
w i ll  b e  f o u n d t o  o r i g i n a t e  in  t h e b r a in , 
p o s s i b l y  t h e  c e r e br a l  c o r t e x.  I f  t h i s  p r o v es 
t r u e ,  s tr e s s  c o u l d p l a y  a  c r u c i a l r o l e i n 
h y pe r t e n s i o n , a s  Ha n s  Se l y e  a l w a y s 
a l le g e d . —  S ta y  t u n e d ! 
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