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Abstract :  Fifty Rheumatoid arthritis (RA) patients between the age group
of 20 to 60 years were invest igated for  sympathetic  autonomic functions
using s tandard tes ts .  Al l  the  pat ients  l iable  to  develop dysautonomia or
having a treatment interfering with autonomic nervous system were excluded.
Previous studies to evalute sympathetic nervous system involvement used
only a single test  l ike sweating response,  orthostat ic  test .  In the present
study 3 tests of sympathetic nervous system evaluation have been used. The
evaluation was done by cardiovascular tests like orthostatic test,  sustained
hand grip and cold pressor test. A control series of 50 healthy subjects was
tested to  determine abnormal  threshold for  each one of  the 3 tests .  The
reference value of Ewing and Clark were used to interpret the results of the
tes ts .  Sympathet ic  dysfuct ion  was  found in  26% of  rheumatoid  ar thr i t i s
p a t i e n t s .
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INTRODUCTION

Rheumato id  a r th r i t i s  (RA)  i s  the  mos t
common inf lammatory  a r th r i t i s  a f fec t ing
about 0.8% (range 0.3 to 2.1%) of the general
population.  The inflammation in RA begins
and  cont inues in  joints  and there  is  l i t t le
exp lana t ion  of  why  ex t ra -a r t i cu la r
manifes ta t ions  develop in  some pat ients  of
RA.  These  inc lude  haemato log ic
abnormalities,  vasculitis,  pulmonary disease,
ca rd iac  compl ica t ions ,  to  name a  few.  In
general, the extra-articular features vary with
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the duration and severity of the disease (1-5).
The involvement of the nervous system in RA
pat ien t s  i s  we l l  known.  The  per iphera l
nervous system is the main target and central
nervous system (CNS) involvement  is  rare .
Among the  cases  o f  nervous  sys tem
involvement in RA, those of the peripheral
nervous  sys tem are  wel l  documented  and
especial ly RA neuri t is .  A few studies have
been done to study autonomic neuropathy in
rheumatoid ar thr i t is  (6-8) .  Previous s tudies
to  eva lua te  sympathe t ic  nervous  sys tem
involvement  used  on ly  a  s ing le  t es t  l ike
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swea t ing  response ,  o r thos ta t i c  t es t .  The
sweating tests are very difficult to reproduce
and to  quant i fy .  Bennet t  e t  a l  s tud ied  the
swea t ing  response  a f te r  an  in jec t ion  of
ace ty lcho l ine  in  a reas  o f  anh idros i s .  The
abnormal responses were found in most cases
of  RA wi th  neuropa thy ,  thus  ind ica t ing  a
relat ion between autonomic neuropathy and
per iphera l  neuropa thy  (6) .  La te r ,  in  1980 ,
there  were  s tudies  on dysautonomia in  RA
using cardiovascular tests which were much
more  re l i ab le  to  eva lua te .  Edmonds  e t  a l
s tud ied  27  pa t ien t s  wi th  RA wi th  these
cardiovascular tests (7). The study of ANS is
not easy and comprised cardiovascular tests
and investigation of specific organs such as
skin, pupils and bladder (9-12). Leden et al
repor ted  abnormal  responses  in  7  pa t ien t s
with  severe  RA (13) .  The systol ic  and the
diastolic blood pressures were higher in RA
patients as compared to controls.  Klocke R,
Cockcrof t  JR  e t  a l  (14)  inves t iga ted  the
augmentation index as a measure of arterial
s t i f fness .  They  conc luded  tha t ,  chron ic
inflammation in the form of vasculitis leads
to an  increased arterial stiffness and blood
pressure in RA patients. Similar findings were
also reported by Samoridova OS, Zharova EA
et al  (15).  Louthrenoo W, Ruttanaupawan P
et al performed the handgrip test in 34 RA
patients with clinical dysautonomic symptoms
(16) .  In  the  p resen t  s tudy  th ree  t es t s  o f
sympathetic nervous system evaluation have
been used. We aimed to examine the frequency
of sympathetic dysfunction in a cohort of fifty
p a t i e n t s .

MATERIALS  AND  METHODS

Fif ty  rheumato id  a r th r i t i s  pa t ien t s
d iagnosed  on  the  bas i s  o f  Amer ican

Rheumatism Association (ARA) criteria were
selected for this study along with fifty (50)
healthy age and sex matched controls.  Each
patient was subjected to a questionnaire on
rheumato id  a r th r i t i s  h i s to ry ,  cur ren t
treatment and autonomic symptoms (feel ing
of faintness in orthostatic change of posture,
sweating, gastrointestinal,  genital or urinary
disorders, neurologic signs). Any patients with
a  h i s to ry  of  dysau tonomia  or  fo l lowing  a
t rea tment  in te r fe r ing  wi th  the  au tonomic
nervous system were excluded. The exclusion
criteria used in the study are shown in Table
I. An informed consent was obtained from the
pa t ien t s  a f te r  exp la in ing  the  p rocedure  in
de ta i l .  The  procedures  were  in  accordance
with the ethical standards of the committee
of  the  ins t i tu te .  The  hear t  ra te  (HR)  was
recorded by an electrocardiographic t racing
( lead  I I )  and  b lood  pressure  (BP)  was
monitored.  BP and HR was recorded at  the
beginning and then after  continuous rest  in
supine position. The autonomic function tests
were  commenced  when  two consecu t ive
read ings  t aken  f ive  minutes  apar t  were
identical.  This meant that in all  probabili ty
they  had  reached  the i r  basa l  va lues .  The
following non-invasive tests were carried out
(19-22).

1 . Or thos ta t ic  t es t  :  The  pa t ien t  was
standing.  At  a  s ignal ,  he lay down and
then stood up again. He was instructed to
remain motionless for two minutes.  The
subjec t s  BP were  recorded  when  ly ing
down and again when the subject stands
up from supine position.

2 . Sus ta ined  handgr ip  t es t  :  The  sub jec t
pressed  the  handgr ip  dynamometer  fo r
f ive  minutes  a t  30% of  the  maximal
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voluntary effort. The BP was recorded in
contralateral arm and rise in diastolic BP
was  measured .

3 . Cold pressor : The subject was asked to
immerse one hand in iced water for one
minute and the BP measured in opposite
a r m .

Var ious  ind i rec t  au tonomic  parameters
ob ta ined  f rom pa t ien t s  and  cont ro l s  were
compared by Student 's unparied ' t '  test .

RESULTS  AND  DISCUSSION

Fifty RA patients and fifty controls in the
age group of  20 to  60 years  were s tudied.
Tables  I I  and  I I I  p resen t  the  da ta  o f  the
autonomic responses. Symptoms of autonomic
dysfunction related to cardiovascular system
were present in 10% related to gastrointestinal
system in 6% and related to skin in 2% of the
RA pa t ien t s .  Autonomic  dysfuc t ion  may
however  occur  even  in  asymptomat ic  RA
pat ien t s  and  symptoms sugges t ive  of
peripheral  neuropathy are commonest (30%)
(Table  IV) .  The  res t ing  HR and  BP were
s ign i f ican t ly  h igher  in  RA pa t ien t s  as

compared to controls. The comparative study,
between our series of patients and the controls,
us ing  S tudent ' s  t  t e s t  showed s ign i f ican t
difference between control  and pat ients  for
all the three sympathetic autonomic function
tests (Table V). Out of the 50 patients, 8% of
the  RA pat ients  had s ignif icant  or thosta t ic
hypotension with fall in BP by more than 30
mmHg on standing from supine position. The
BP response  to  sus ta ined  handgr ip  was
abnormal in 20% RA patients and cold pressor
test was found to be abnormal in 22% patients.
In  our  pa t ien t s  o f  RA,  au tonomic  tes t ing
ind ica tes  involvement  o f  the  sympathe t ic
pa thways .  Symptoms of  per iphera l
neuropa thy  were  p resen t  in  30% pa t ien t s .
This suggests that clinical sensory neuropathy
in RA is usually accompanied by an autonomic
neuropa thy  a l so .  ANS involvement  i s  no t
uncommon in  RA,  however  the  ac tua l
mechanism in not  clear .  The associat ion of
dysautonomia with RA and systemic diseases
could be an immunological mechanism (23). A
drug induced cause has also been suggested
and  go ld  t rea tment  can  induce  au tonomic
disturbances (24). Further studies to co-relate
etiological mechanisms involved in RA could
have therapeutic and prognostic significance.

TABLE  I :  Exclusion criteria.

H i s t o r y Treatment  in ter fer ing  wi th  ANS

Diabetes  mel l i tus ,  Adrenal  and thyroid Ant i - tubercu los i s  d rugs ,  Ni t rofuran to in ,

disorders ,  chronic alcoholism, Metronidazole ,  ch loramphenico l ,

Parkinson 's  d isease ,  Renal  fa i lure , Clof ibra te ,  Imipramine ,  Phenyto in ,

Mult iple  sclerosis ,  Anaemia,  Porphyria , Barbi tura tes ,  Beta  adrenergic  b locking

P o l y n e u r o p a t h y . d r u g s .
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TABLE II :  Distribution of symptomatology and autonomic responses in RA patients.

S . N o Age S e x C V S G I T G U T S k i n P N S H e a r t B a s a l B a s a l Or thos ta t i c Rise in Rise in
r a t e sys to l ic d ias to l i c fall  in d ias to l i c d ias to l i c

B P B P systolic BP BP (SHG) BP (CPT)

1 4 0 F N o N o N o N o N o 1 0 7 1 1 2 8 0 1 0 2 0 1 2
2 3 0 F N o N o N o N o N o 9 4 1 0 8 7 0 1 0 1 8 1 2
3 4 5 F N o N o N o N o Yes 8 8 1 2 4 8 0 8 1 6 1 4
4 4 8 F N o Yes N o N o Yes 7 8 1 2 0 8 0 1 2 8 6
5 2 5 F N o N o N o N o N o 1 0 5 1 2 4 7 4 6 1 4 1 4
6 3 5 F Yes N o N o N o Yes 9 4 1 1 2 8 0 3 2 8 6
7 3 1 F Yes N o N o N o N o 8 4 1 2 0 8 0 3 0 1 6 1 2
8 4 6 F N o N o N o N o Yes 8 8 1 1 0 8 0 1 0 1 6 1 4
9 5 0 F N o N o N o N o N o 1 0 0 1 1 2 8 4 4 2 0 1 2

1 0 4 2 F N o N o N o N o Yes 7 9 1 1 4 8 4 8 1 6 1 4
1 1 4 0 F N o N o N o N o N o 8 6 1 1 6 7 8 4 1 8 1 6
1 2 3 3 F N o N o N o N o Yes 8 8 1 0 8 8 4 6 1 6 1 2
1 3 5 2 F N o Yes N o N o Yes 1 0 2 1 1 8 8 0 6 6 8
1 4 5 4 F N o N o N o N o N o 9 0 1 1 0 8 4 8 1 0 1 0
1 5 3 4 F N o N o N o N o N o 7 8 1 1 0 8 0 1 0 1 6 1 2
1 6 4 7 F N o N o N o N o N o 9 4 1 1 6 7 0 1 0 1 6 1 4
1 7 5 0 F N o N o N o N o N o 8 8 1 2 0 7 8 6 2 0 1 8
1 8 4 0 F N o N o N o N o N o 8 4 1 2 4 8 0 8 2 2 1 4
1 9 2 2 F N o N o N o N o N o 9 0 1 2 4 8 4 4 1 6 1 6
2 0 2 7 F N o N o N o N o N o 9 6 1 1 4 8 2 1 6 1 0 1 0
2 1 3 5 F Yes N o N o N o Yes 1 0 6 1 2 0 9 0 1 6 8 6
2 2 2 8 F N o N o N o N o N o 1 0 2 1 1 2 8 4 1 0 1 8 1 2
2 3 3 8 F N o N o N o N o Yes 7 4 1 1 6 8 0 2 2 4 2 0
2 4 3 9 F N o N o N o N o N o 8 6 1 2 2 8 6 4 2 2 1 8
2 5 2 9 F N o N o N o N o N o 8 0 1 2 0 8 0 8 2 0 1 6
2 6 4 5 F N o N o N o N o Yes 8 2 1 1 4 8 4 1 0 8 4
2 7 4 2 F N o N o N o N o N o 9 8 1 2 0 8 6 1 0 1 6 1 2
2 8 3 5 F N o N o N o N o N o 1 0 5 1 1 2 8 4 6 1 8 1 4
2 9 3 1 F N o N o N o N o N o 8 8 1 2 0 7 0 8 2 2 2 0
3 0 4 1 F N o N o N o N o N o 9 4 1 1 2 7 6 2 2 0 1 6
3 1 6 0 F N o N o N o N o Yes 9 5 1 2 0 8 0 1 8 4 6
3 2 3 8 F N o N o N o N o N o 7 6 1 1 2 8 6 1 0 1 8 1 2
3 3 4 8 F N o N o N o N o N o 8 0 1 2 4 7 8 8 1 8 1 4
3 4 2 4 F N o N o N o N o N o 8 8 1 1 0 7 2 4 2 4 1 8
3 5 4 0 F N o N o N o N o N o 1 0 4 1 0 8 7 6 6 2 2 1 4
3 6 4 5 F N o Yes N o N o Yes 9 4 1 2 0 7 0 2 0 6 8
3 7 4 5 F N o N o N o N o N o 7 0 1 2 4 7 0 8 1 8 1 2
3 8 3 5 F N o N o N o N o N o 8 4 1 1 8 8 8 1 0 1 6 1 4
3 9 3 0 F Yes N o N o N o Yes 9 2 1 1 2 8 0 3 0 1 8 1 2
4 0 5 0 F N o N o N o N o N o 1 0 0 1 2 0 8 0 8 1 8 1 2
4 1 3 3 F N o N o N o N o N o 8 2 1 0 8 8 4 1 0 1 6 1 6
4 2 2 5 F N o N o N o N o N o 8 8 1 0 8 7 8 2 0 1 4 1 0
4 3 3 0 F N o N o Yes N o N o 1 0 2 1 2 0 9 0 8 1 8 1 4
4 4 4 5 F N o N o N o N o N o 8 6 1 0 8 8 0 4 2 2 1 2
4 5 5 0 F N o N o N o N o N o 9 0 1 2 0 7 0 6 2 4 1 8
4 6 2 9 F N o N o N o N o N o 7 2 1 1 0 8 2 2 2 0 1 6
4 7 3 5 M N o N o N o N o N o 9 4 1 2 0 7 0 4 2 0 1 2
4 8 2 5 M N o N o N o N o N o 7 8 1 1 2 7 8 6 2 0 1 4
4 9 5 0 M Yes N o N o N o Yes 8 4 1 2 0 8 4 3 0 1 0 8
5 0 4 2 M N o N o N o N o N o 9 0 1 2 4 7 6 1 0 1 6 1 4

*CVS :  Cardiovascular system ***GUT :  Genitourinary system *****SHG : sustained hand grip
**GIT :  Gastrointest inal  system ****PNS :  Peripheral  nervous system ******CPT : cold pressor test
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TABLE III :  Distribution of autonomic responses in control group.

S . N o Age S e x Heart  rate B a s a l B a s a l Or thos ta t i c Rise in Rise in
sys to l i c dias to l ic fall in dias to l ic dias to l ic

B P B P systolic BP BP (SHG) BP (CPT)

1 4 8 F 8 2 1 2 0 8 6 1 0 1 6 1 4
2 4 2 F 9 4 1 2 0 8 4 8 2 2 1 6
3 3 5 F 8 8 1 1 8 9 4 0 1 8 2 0
4 4 2 F 7 8 1 2 0 7 0 4 2 0 1 8
5 3 2 F 1 0 4 1 1 6 8 0 2 1 6 1 6
6 4 5 F 8 4 1 1 6 8 4 6 2 2 1 2
7 4 1 F 8 0 1 0 8 8 2 8 2 0 2 0
8 3 9 F 7 9 1 2 4 9 0 1 0 1 6 1 6
9 5 2 F 8 4 1 1 2 7 0 8 1 6 2 0

1 0 2 5 F 8 0 1 1 0 8 2 2 2 4 1 6
1 1 5 5 F 7 5 1 2 0 8 0 1 0 1 8 1 2
1 2 2 7 F 8 4 1 0 4 7 0 4 2 0 1 4
1 3 2 9 F 8 1 1 0 0 6 8 6 2 8 1 8
1 4 4 0 F 8 9 1 1 2 7 8 2 2 2 2 2
1 5 2 3 F 8 8 1 2 4 8 0 0 2 6 2 0
1 6 3 7 F 7 3 1 0 0 7 8 6 2 0 2 0
1 7 4 9 F 7 9 1 2 4 8 4 8 2 4 1 2
1 8 5 2 F 8 8 1 2 0 6 8 6 1 5 1 2
1 9 3 3 F 6 8 1 1 0 7 0 8 2 0 1 8
2 0 2 2 F 7 2 1 0 6 6 4 4 2 2 1 6
2 1 4 5 F 7 1 1 2 2 8 0 1 4 2 0 1 4
2 2 3 2 F 8 0 1 1 0 7 0 8 2 6 2 0
2 3 5 0 F 8 8 1 1 6 7 4 1 2 1 8 1 2
2 4 4 5 F 6 8 1 0 0 6 8 8 1 6 1 4
2 5 3 8 F 8 2 1 2 0 8 0 6 1 8 1 8
2 6 3 5 F 7 8 1 2 4 6 0 4 2 2 1 2
2 7 2 9 F 9 0 1 0 0 7 8 1 0 2 0 1 4
2 8 3 3 F 7 4 1 0 6 6 6 0 2 4 1 6
2 9 4 2 F 8 8 1 2 2 8 4 6 1 6 1 2
3 0 3 7 F 8 0 1 0 8 8 2 8 1 8 2 2
3 1 4 3 F 7 0 1 0 6 7 2 4 2 2 1 4
3 2 3 5 F 8 2 1 1 2 7 8 2 1 6 2 0
3 3 3 2 F 8 6 1 0 0 7 6 6 2 4 1 8
3 4 2 3 F 6 8 1 1 0 7 0 1 0 1 8 1 2
3 5 3 3 F 9 2 1 1 8 7 6 1 0 2 6 1 4
3 6 4 8 F 7 6 1 2 0 8 4 6 1 6 1 2
3 7 3 4 F 8 2 1 0 8 9 0 6 2 0 1 2
3 8 2 1 F 8 5 1 1 6 7 2 2 2 2 2 0
3 9 4 0 F 7 8 1 0 6 6 8 6 1 6 1 2
4 0 4 7 F 7 4 1 2 2 7 8 1 0 2 0 1 2
4 1 2 6 F 8 0 1 0 2 7 2 4 2 4 1 6
4 2 5 0 F 8 2 1 2 4 7 4 8 1 8 1 8
4 3 3 0 F 7 2 1 1 0 6 8 6 1 6 1 4
4 4 4 5 F 7 8 1 1 2 8 2 8 1 8 1 6
4 5 2 3 F 7 6 1 1 0 7 4 4 2 4 1 2
4 6 4 9 F 8 0 1 1 4 7 6 1 0 1 8 1 2
4 7 2 5 M 8 2 1 2 0 8 0 2 2 4 2 2
4 8 4 5 M 7 8 1 2 0 8 2 8 1 6 1 4
4 9 3 6 M 7 0 1 1 6 7 8 4 2 0 1 4
5 0 4 8 M 8 2 1 1 8 7 8 1 0 1 6 1 2

*SHG : sustained hand grip **CPT : cold pressor test
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TABLE  IV :  Distribution of symptomatology in rheumatoid arthrit is  patients.

S y m p t o m s N o . Percent

Cardiovascular  system (CVS) 5 1 0
Gast ro in tes t ina l  sys tem (GIT) 3 6
S k i n 1 2
Geni tour inary  sys tem (GUT) 0 0
Per iphera l  nervous  sys tem (PNS) 1 5 3 0

TABLE V :   Comparison of autonomic function tests in rheumatoid arthritis patients and controls.

Unpaired T-test  appl ied

T - v a l u e P-va lue S i g n i f i c a n t

Res t ing  hear t  ra te P a t i e n t s 89 .54 9 .38 5 .422 4 .24E-07 S ign i f i can t
C o n t r o l 80 .44 7 .27

Basal systolic BP P a t i e n t s 116 .12 5 .38 1 .988 0 .05 S ign i f i can t
C o n t r o l 113 .52 7 .52

Basal diastolic BP P a t i e n t s 79 .68 5 .35 2 .404 0 .018 S ign i f i can t
C o n t r o l 76 .64 7 .16

Or thos ta t i c  t e s t P a t i e n t s 10 .12 7 .33 3 .384 0 .001 S ign i f i can t
(Fall in systolic BP) C o n t r o l 6 .28 3 .26

Sus ta ined  handgr ip P a t i e n t s 16 .4 5 .05 -4 .115 8 .06E-05 S ign i f i can t
test (Rise in diastolic) C o n t r o l 19 .94 3 . 4

Cold pressor test P a t i e n t s 12 .8 3 .66 -4 .076 9.33-05 S ign i f i can t
(Rise in diastolic BP) C o n t r o l 15 .64 3 . 3
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