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LETTER TO  THE  EDITOR

DYSLIPIDEMIA ANTEDATES OCCURRENCE OF CLINICAL HYPERTENSION
IN NON-DIABETIC,  NON-OBESE MALE SUBJETCS

Sir,

( Rece ived  on  June  1 ,  2006 )

The seventh report of the Joint National
Commit tee  ( JNC 7)  fo r  p revent ion ,
detect ion,  evaluat ion and treatment  of  high
blood  pressure  has  inc luded  a  new
classif ication of blood pressure (BP) called
prehyper tens ion  (1) .  The  commit tee
mainta ins  that  i t  i s  not  a  disease  category
but  a  terminology that  has  been chosen to
draw at tent ion of  individuals  who are  a t  a
h igh  r i sk  of  developing  hyper tens ion  la te r
in  the i r  l i f e .  Th is  has  met  wi th  a  lo t  o f
cr i t ic ism,  as  a  la rge  number  of  apparent ly
normal people will  fall  in this category (2,
3 ) .  Ind iv idua ls  wi th  p rehyper tens ive  BP
have been found to have an increased r isk
of  deve lop ing  card iovascu la r  d i sease  as
compared to those with opt imal  levels  (4) .
The presence of one or more cardiovascular
r i sk  fac tors  l ike  h igher  l eve l s  o f  to ta l
cho les te ro l  (TC) ,  low dens i ty  l ipopro te in
choles te ro l  (LDL-C) ,  t r ig lycer ide  (TG) ,
glucose,  insulin,  body mass index (BMI),  a
decreased  h igh  dens i ty  l ipopro te in
choles te ro l  (HDL-C)  and  a  l ess  favorab le
body  fa t  d i s t r ibu t ion  have  been  found  to
increase the progression of  prehypertension
to  hyper tens ion  (5) .  P rehyper tens ion  has
a l so  been  found  to  be  assoc ia ted  wi th  an
increased r isk of  myocardial  infarct ion and
coronary ar tery  disease  (6) .   In  border l ine
hyper tens ive  pa t ien t s ,  the  occur rence  of
vascu la r  s t ruc tura l  changes  re la ted  to  age
and  HDL-C ra ther  than  BP leve l s  has
been  demons t ra ted  prev ious ly  (7 ) .  A
prospec t ive  s tudy  by  Halper in  e t  a l  has

found  tha t  dys l ip idemia  in  apparen t ly
healthy individuals can lead to hypertension
at a later  stage (8) .  Even though there are
many  s tud ies  on  prehyper tens ion  f rom
foreign countries ,  there is  scarci ty  of  data
on  the  re la t ionsh ip  be tween  fas t ing  b lood
glucose ,  l ip id  prof i le  and BP pr ior  to  the
onset of frank diabetes, obesity and clinical
hypertension in India.  In the present study,
we examined for  the  poss ib i l i ty  tha t  there
might be differences in fasting blood glucose
and  l ip id  p rof i l e  in  male  sub jec t s  wi th
prehyper tens ion  compared  to  normotens ive
controls. It  is well known that diabetes and
obes i ty  a re  assoc ia ted  wi th  hyper tens ion .
However, the purpose of excluding diabetics
and  obese  in  the  p resen t  s tudy  was  to
inves t iga te  whe ther  abnormal i t i es  in  l ip id
profi le  are associated with non-obese,  non-
d iabe t ic  male  p rehyper tens ives .

The subjects recruited included the non-
teach ing  s ta f f  o f  Jawahar la l  Ins t i tu te  o f
Pos tgradua te  Medica l  Educa t ion  and
Research ,  Pondicher ry ,  and  ou tpa t ien t s
who vis i ted our  laboratory for  a  BP check
(n = 102) .  Wri t t en  in formed consen t  was
taken from all the participants of the study.
The  Ins t i tu te  E th ics  Commit tee  approved
the study protocol.  Subjects were classified
as  normotens ive ,  p rehyper tens ive  and
hyper tens ive  as  per  the  Jo in t  Nat ional
Committee  report.  BP was measured in both
the arms using a mercury sphygmomanometer
(Diamond,  India)  af ter  f ive minutes rest  in
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the s i t t ing posi t ion.  The higher  of  the two
similar BP readings was taken for analysis.
Blood  pressure  measurement  was  repea ted
after one week to confirm the BP levels. If
the  sys to l ic  and  d ias to l ic  BP were  in
di f ferent  ca tegor ies ,  the  h igher  of  the  two
was used to classify.

Persons with BMI > 30 kg/m2 and fasting
blood  g lucose  (FBG) > 126 mg/d l  were
excluded. As mentioned earlier,  the purpose
of  exc lud ing  d iabe t ics  and  obese  sub jec t s
was to investigate whether abnormalit ies in
lipid profile associated with non-obese, non-
d iabe t ic  male  prehyper tens ives .  Newly
diagnosed  hyper tens ion  was  def ined  as
sustained elevat ion of  SBP (≥ 140 mm Hg)
and or DBP (≥ 90 mm Hg) during the course
of the study and had no previous history of
an t ihyper tens ive  medica t ion .

     Height and weight were measured and
BMI was calculated as weight in kg divided
by  he igh t  in  un i t s  o f  mete r  squared .  Al l
sub jec t s  were  reques ted  to  repor t  to  the
laboratory  a t  8 am after  an overnight  fast .
Five milliliters of venous blood was collected
in vials containing ethylenediaminetetraacetic
ac id  (1  mg/ml) .  P lasma was  separa ted  ou t

and used for analysis. Total cholesterol was
analyzed by cholesterol oxidase method (9),
TG by glycerol oxidase method and HDL-C
by phosphotungs ta te  magnes ium ace ta te
method  us ing  reagent  k i t  f rom Agappe
Diagnostics (Maharashtra,  India)  adapted to
550  express  p lus  random access  au to
analyzer (West pole,  Germany).  LDL-C was
calculated by Friedwald’s  formula (10) .

All data are presented in Table I. There
was  no  s ign i f i can t  d i f f erence  in  fas t ing
b lood  g lucose  leve l s  be tween  the  groups
(P>0.05) .  To ta l  cho les te ro l ,  t r ig lycer ides ,
LDL-cholesterol  and VLDL were highest  in
e i ther  s tage  I  o r  s tage  I I  hyper tens ives
as  compared  to  normotens ives .  In
prehypertensives, diastolic pressure correlated
bes t  wi th  fas t ing  b lood  g lucose  ( r = 0 .48) ,
triglyceride (r = 0.5), HDL-cholesterol (r = –0.4),
VLDL-choles te ro l  ( r = 0 .5) ,  P<0 .05  for
a l l  cor re la t ions  (Pearson’s  cor re la t ion
coef f ic ien t  ana lys i s .  Cor responding
cor re la t ions  were  no t  s ign i f ican t  in
hypertensives.  Total cholesterol and  LDL-
choles te ro l  were  found  to  be  s ign i f ican t ly
h igher  (P<0 .05)  in  p rehyper tens ives  as
compared to that  of  normotensive controls .

TABLE I : Age, baseline BP, fasting blood glucose, and lipid profile.  BMI: body mass index, FBG: fasting
blood glucose,  SBP: systolic pressure, DBP: diastolic pressure, PP: pulse pressure in various groups.

Hyper tens ives
Normo tens i ve s Prehyper tens ives

(n = 20) (n = 32) Stage 1 Stage 2
(n = 30) (n = 20)

Age in years 38± 8 40± 9 41± 12 43± 8.08
BMI (Kg/m2) 23.7± 3.2 25.3± 3.1 24.6± 3 23.9± 4.1
FBG (mg/dL) 88± 18 94± 19 94± 15 105± 10
SBP (mmHg) 113± 5 121± 8 139± 7 162± 20
DBP (mmHg) 71± 3.81 81.37± 3.67 91.48± 3.16 105± 10
Total  Cholesterol (mg/ dL) 166± 31 185± 30* 187± 36* 195± 35**
Triglycerides (mg/dL) 102± 41 125± 55 134± 63 149± 70*
HDL Cholesterol  (mg/dL) 51± 9 46± 9.8 41±9.1** 38± 8.9***#

LDL Cholesterol  (mg/dL) 97± 27.7 115±29* 121± 33* 127± 17**
VLDL Cholesterol  (mg/dL) 20± 7 25± 11 27± 12* 30± 14**

Data are the means ± SD. ANOVA with post-hoc test  revealed,  *P<0.05,  **P<0.01,  ***P<0.0001
compared to  normotensive controls ,  an  #P<0.001 compared to  prehyper tensives .
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The  major  new f ind ing  in  the  p resen t
study is the presence of higher levels of total
and LDL cholesterol  in prehypertensives as
compared  to  normotens ives .  In  a  recen t ly
published large population study, it has been
demons tra ted  tha t  dys l ip idemia  an teda tes
and  pred ic t s  the  r i sk  o f  ca rd iovascu la r
disease and hypertension (8) .  Al terat ion in
l ip id  metabol i sm inc lud ing  an  increase  in
to ta l  cho les te ro l ,  decrease  in  HDL–C and
increase in LDL-C can result  in endothelial
damage  and  t r igger  an  increase  in  BP.
Fur thermore ,  the  p resence  of  a  pos i t ive
corre la t ion  be tween dias to l ic  pressure  and
LDL choles te ro l  sugges t s  tha t  t rea tment
s t ra teg ies  in  prehyper tens ives  may inc lude
the issue of cholesterol lowering interventions.
These  f ind ings  sugges t  fo r  a  rou t ine
evaluation of cholesterol levels starting from

prehyper tens ive  s tage  to  check  the i r
p rogress ion  to  fu l l -b lown hyper tens ives .
In  conc lus ion ,  th i s  s tudy  ind ica tes
that  abnormal i t ies  in  l ip id  prof i le  antedate
the  occur rence  of  s tage  I  hyper tens ion .
Therefore, it is advisable to use lipid profile
in  add i t ion  to  BP in  eva lua t ing  the  r i sk
assoc ia ted  wi th  p rehyper tens ion .
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