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Seanetes mellitus (OM) has become a major
sroblem worldwide. In Pakistan, the prevalence
= meallitus is reported as high as 10% among
i There are two predominant forms of diabetes
which are type 1 and type 2 DM. Type 2 0M is
8 common form of the two. This disease if not
controlled can lead to a number of serious
s=tions. The most important of these complica-
wmciude Neuropathy, Retinopathy, Nephropathy,
heart disease, Stroke and Diabatic foot®

&mong neuropathic complications, Autonomic
pathy is an important complication of diabeles
£ It results from damage to autonomic nerve
The potential mechanisms of this damage in-
metabolic insult, neurovascular insufficiency, au-
ane damage and activation of the polyol path-
ging to accumulation of sorbitol®, Diabetic au-

3
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QUENCY OF CARDIAC AUTONOMIC NEUROPATHY IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

Anwar Ul Hag, Said Amin & Muhammad Noor

To determine the frequency of cardiac autonomic neuropathy in patients with type 2 diabetes mellitus.

gs: Medical-A unit, Department of Medicine, Hayatabad Medical Complex Peshawar.
Fation: The duration of this study was one year, carried oul from January, 2011 to December, 2011.

and Methods: The study was conducted afier approval from hospitals ethical and research committee. The
ciuded in the study through OPD and admitted to the Medical Department of the hospital for further evalu-
patients meeting the inclusion criteria with fasting blood glucose of > 126mg/dl with history of intake of
semic drugs and a duration of minimum 10 years were included in the study. The purpose and benefits of the
= explained 1o the patients and a written informed consent was obtained.

I & 1otal of 127 patients of type 2 diabetes mellitus with mean age of 53.08 =7.8 years, ranged from 35 to 68
: enrolled in this study. Gender distribution of total patients showed that 71(56%) patients were male while

\ patients were female, Among them 41.4% were male and 43.9% were female diabetic patients suffering from
The mean duration of diabetes mellitus was 13.83 = 3.48 years with minimum duration of 10 years and maxi-
ation of 25 years. The frequency of CAN in these patients of lype 2 diabetes mellitus was 42.5%. The highest
oy 76.9% of CAN was found among patients with duration of diabetes for =20 years.

on: Cardiac autonomic neuropathy is very comman in type 2 diabetes mellitus. It results in increased mor-
2 mortality. Thus every type 2 diabetic patient should be screened for cardiac automatic neuropathy.

tonomic neuropathy can affect different organ systems
including gastrointestinal tract, urogenital tract and
cardiovascular system®*,

Cardiac autonomic neuropathy (CAN) is the most
serious complication among diabetic autonomic neu-
ropathies. Cardiac autonomic neuropathy may be
present at the time of diagnosis of DM, however its
pravalence increases with age, duration of diabetes,
and poor glycemic control®, Due to these factors the
prevalence of cardiac autonomic neuropathy varies
widely among diabetic patients. However the preva-
lence in patients with long standing DM i.e. of more
than 10 years duration varies from 51% to 86%. In Pa-
kistan the prevalence of cardiac autonomic neurcpa-
thy in long standing type 2 DM is 30%". Cardiac auto-
nomic neuropathy in diabetic patients is associated
with significantly increased morbidity and mortality*,
This is mainly because of increased incidence of car-
diac arrhythmias, silent myocardial ischemia and sud-
den cardiac death’

Many patients with long standing type 2 DM have
sub clinical cardiac autonomic neurapathy. The earli-
est clinical sign of cardiac autonomic neuropathy is
reduced hearl rate variability (HRV). Laler on the pa-
tient develops resting tachycardia, exercise inlolerance
and orthostatic hypotension. There is increasing re-
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duction in HRV as cardiac autonomic neuropathy
progresses with time®, Thus tests of HRY are consid-
ered as standard scraening tests for the diagnosis of
CANE

The three standard tests include the Expiration
to inspiration (Efl) ratio, heart rate response (o pos-
ture change and 1o Valsalva maneuver®. Because. of
sarious consequences of cardiac autonomic neuropa-
thy in diabetes it Is important to prevent its develop-
ment as well as delay its progression if it has devel-
oped. This can be done through tight control of hyper-
giycernia, hypertension, hyperligidemia and freatment
of microalbuminuria®, Patienis with diabetic cardiac
autonomic neuropathy along with above measures
should aiso be started on reqular Angiotensin-convert-
ing enzyma inhibitors and beta-Blockers™,

As cardiac autonomic neuropathy is a very serl-
ous complication of diabetes mellitus and is respon-
sible for most of the atypical symptoms like silent myo-
cardial infarction; and very few studies have been done
in-Pakistan to find its prevalence in type 2 DM, | there-
fore decided to conduct this study to find out the fre-
quency of cardiac autonomie nauropathy in patients
with type 2 diabetes mellitus in our local population.
The resulls of this study will help in creating aware-
ness among the physicians towards this important and
serious but preveniable complication of diabetes and
if found In significant number of patients with OM we
will recommend the regular screening of patients with
lang standing DM which will help us to diagnose it at
its earliest stage and hinder its progression through
strict glycemic control and use of beta blockers and
Angiotensin converting enzyme inhibitors.

OBJECTIVE

To determine the frequency of cardiac autonomic
neurapathy in patients with type 2 diabetes mellitus.

MATERIAL AND METHODS

This Observational Study was performed in Medi-
cal-A Unit, Departiment of Medicine, Hayatabad Medi-
cal Complex, Peshawar from January 2011 to Decemn-
ber 2011, A total of 127 patients were enrolled in this
study as per inclusions criteria mentioned below,
SAMPLE SELECTION
Inclusion Criteria

1. AllPatients with Type 2 Diabetes mellitus of mare
than 10 years duration

2.  Between 35 —75 years of age and of both sexes
Exclusion Criteria

1, Mentaily il patients or patients unable to under-
take the fest.

2, Patients with any severe additional medical ¢
order like Liver cirrhiosis (past medical recoeg
heart failure (on Echocardiography), severs
faction {through histary and clinical examinates
or chronic renal failure (serom creatining=* 3

3. Patients with Atrial fibrillation diagnosed on B0

4, Patients recelving beta blockars and caloks
chanriet blocker drugs as detected by histe

OPERATIONAL DEFINITION

Type 2 Diabetes Mellitus: Patients with Fasting bioe
glucose of > 126ma/dl measurad in the laboratony w
history of intake of hypoglycemic drugs wera |abe

type 2 Diabetes Mellitus.

Cardiac Autonomic Neuropathy: It was diagnosss
on the basis of presence of any one of the folls
feature on Electrocardicgraphic examination:

1. Abnormal Expiration Inspiration (E/N) Ratio.

2. Abnormal Hearl Rate Response to Posts
Change of < 1.03.

3 Abnormal Valsalva Ralio = 1.2,
Dignosticeriteria for Cardiac Autonomic Neurop:

An abnormal responsge to any of the three 20
nomic funetion tests:

1) Abnormal Expiration to Inspiration (E/l) rate
Mean of longest R-R intervals on ECG during &
pirations divided by mean of shortest R-R inss
vals during inspirations over 1 minute, A w2l
less than age- refated referance value is abng
mal.

Lowes! normal value of E/l ratio: Age 2638
years(1.17); 25-29(1.15); 30-34(1.13); 35
39(1.12); 40-44(1.10); 45-40(1.08); 50-54(1.05%
55-50(1.08), 80-84(1.04); 65-69(1.03); and
75(1.02)

2} Abriormal Heart rate response o posius
changa:

Longest R-A interval during Deats 20-40 ==
standing divided by shortest R-R interval during bess
(ECG) 5-25 after standing. A value less than 1.028 3
abnormal.

3)  Abnormal Valsalva ratio:

Langest R-R interval divided by shortest R-8
terval within 45 seconds after forced exhalation &
the mouth piece of sphygmomanometer to 40 mm 58
for 15 seconds. A value less than 1.2 is abnormal.

DATA COLLECTION PROCEDURE

The study was conducted after approval from
hospitals ethical and research commitiee. The patiess
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‘Hiu 1: Diabetes duration age groups Cardiac autonomic neuropathy Crosstabulation

Cardiac autonomic |

neuropathy :
Yes No Total
10-15 years Count 36 85 101

% within Diabetes duration age groups | 35.6% | 64.4% | 100.0%

16-20 years Count

% within Diabetes duration age groups | 81.5% 38.5% 100.0%

8 3 i3

above 20 years: Count

% within Diabetes durationr age groups | 76.9% 23.1% 100.0%

10 3 i3

Count

% within Diabeles duration age groups | 42.5% 57.5% 100.0%

54 73 127

e in the study through OPD and were
b e Meadical-A Unit Hayatabad Medical
mnerevaluation: All patients meeting the

iz with fasling blood glucose of =

B Sstory of intake of hypoglycemic drugs
e duration of 10 years were included in
e purpose and benefits of the study were
S e patients and a written informed con-

s were worked up with detailed his-

wation and routine investigation. This

de conditions mentioned in the exclu-

2 contrel confounding variables and bias

=sults. All patients were subjected to stan-

. E{}Eand respective measurements were

o E/l ratio, heart rate response to posiural

B Vaisalva ratio to detect Cardiae Autonomic

B Al the diagnostic procedures were per-

=0 expert cardiologist with minimum of 5

' ce. All the above mantioned informa-

@ name, age, gender and address were
Fh'a predgesigned proforma.

NALYSIS

= was collected through specially designed
B =na were analyzed using SPSS version 10,
Bes. parcentages were calculated for categori-
Bies ke gender and Cardiac Autonomic Neu-
{M=an + SD was calculated for quantitative
§ Wk age and duration of diabetes, Cardiac
B= Neuropathy was stratified among age, gen-
Suration of diabetes to see the effect modifi-
W results were presented in form of tables and

B8=! of 127 patients of type 2 diabates mellitus
f2%ed in this study. CAN was present in 54
o= 2 DM patients, the rest 73 (57.5%) showed

narmal tests for cardiac autonomic neuropathy (Gragh
MNo.1}. Among these 36 (36.6%) were in 10-15 years
duration group, 8(61.5%) patients were amang those
wilh 16-20 yvears duration group. The highest (76.9%)
frequency of CAN was present in 10 patients having
diabetes for more than 20 years (Tabie Mo.1).

The mean age of the sample was 53.08 £ 7.85
years ranged from 35 lo 68 yvears. The maximum pa-
tignis 51(40.2%) were in 456-55 years followed by age
group 56-66 years (33.9%). younger patients 35-45
years constituted 20.5% while the oldest in the sample
were only 5.5% of the total type'2 DM patients
(Table 1), The mean duration of DM was 13.83 + 3.48
years. 101 (79.8 %) patients were 10-15 years dura-
tion group. 13 (10.2%) were 16-20 years while 13
(10.2%) were in-more than 20 years duration group
(Table 1). Gender stralification is.clear from (Graph
No.2). CAN was posmve in 70 (56. 1%) male and 57
(44.9%) female diabetic patients with male to female
ratio of 1.2:1 [ Table No.2).

Table 2: Gender Cardiac autonomic neuropathy
Crosstabulation
Cardiac
autonomic
neuropathy

Yes Mo Total

Gender Mala Count 29 41 70

%6 within| 41.4% | 58.6% | 100.0%
gend

Female  Count 25 32 57
% wilhin| 43.9% | 56,1% | 100.0%

gend

Total Count 54 T3 127
% within| 42.5% | 57.5% | 100.0%
gend
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Table 3: Age distribution among different diabetic
patients

Age of patient | Frequency | Percent| Cumulative
in years percent
35-45 26 205 20.5
46-55 51 40.2 B0.6
56-66 43 33.2 94.5
=66 7 5.5 100.0
Total | 127 100.0 |

Table 4: Diabetes duration age groups

Frequ- | Per- | Cumu-
ency | cent | lative %

Valid 1015 years 100 787 8.7

16-20 years 13 10.2 E5.0

above 20 years 14 110 100.0

Total 127 | 1000 |

'.II W
\ TEO5T6

Fig. 1: Cardiac autonomic neuropathy in type 2
diabetes meallitus

Female
570004495

Fig: 2: Gender distribulion

DISCUSSION

Diabetic autonomic neuropathy (CAN) &S
the least recognized and undarstood compies
diabetes despite its significant negative imgs
vival and guality of life In people with diztess
subtype of the periphieral polyneuropathies b 2
pany diabetes, DAN can involve the enline S8
narvous system (ANS), ANS vasomolarn ViSSes
and sensory fibers innervate every wgan ot
be either clinically evident or subclinical, ES
fested by dysfunction of one or more argan =
{e.g., cardipvascular, gastrointestinal [GI], 8 -
nary, sudomaotor, or ocular) . Many organs =
innervated, receiving finers from the parasymes
and sympathetic divisions of the ANS. DANS
occurs as a system-wide disorder affecting 2
the ANS. Indeed, because the vagus nerve i
est of the ANS nerves) accounts for 75% of &
sympathatic activity, and DAN manifests fus
nervas, even early effects of DAN are widesss

The frequency In our study is 42.5% =8
compatible with recent studies like Basu aﬂ.a ;
trequency of CAN was 54% inf there study,
of this higher frequency is due o very smﬂ
size of fifty patients.

Another study conducted in diabetic =8
showed CAN frequency of 0%, Here again &8
find the very small sample size of hundred 0
Aparl from ihisit also included type 1 along
2 diabetic patients for detecting the frequency 8
quency of this complication of OM is differest)
two types of DM, Itis less comman in'type'1 o
than type 2 as the later remains undiagnosed €
yearss,

A recent study conducted in Parisian B 5
30% of CAN in type 2 DM?, The setting of this:
a tertiary care hospital but the duration of the o
two monthe lesser than our study with-a Smasss
size of fitty type 2 DM patients. Apart from (neses
backs the exclusion and inclusion criteria Geee
oL study. Forinstance many patients in this shosy
suffering fram calaracts (poor vision), which &8
founding variabie and alfects the results of =
of study which needs the cooperation and &
sion of the patients. Another, Romanian sios
lished last year has shown the CAN prevas
B2 26% in type 2 DM. The studysample Was o ¢
local popuiation and was having more than s
oliese patients with high BMI over 30 kg/m®
lection of samiple in our study was betler than 1SS
Patients from the whole province and hoth 05 =
thin with variable BM| were included in the S8

The mean age of the study 53.08478
compatible with results of recent studies.
ange of our study differ slightly from a local stg®
it Is 53.62+8.30 years but with a sinall samass
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bEe of patients was 52.015.10 years in an-
compatible with our results because the
= was closer to our sample size as com-
f AK et a2 and Khoharo HK st al* where
pis size and very young patients of 21 years
S eciuded in the study as compared (o our
wiuded patients above thirty five years with
usation of 10 years of type 2 DM. It is well
B S=her age and longer duration of DM has
scation with CAN'®, The fact that CAN is
B Sigher age group has been found in marny
§ me=national studies™=%, The Romanian™
gt inciuded any patient above 60 years that
the duration of DM has not exceedad
fy==-s For a study to look into the preva-
52N in higher age group the range of age
B wide enpugh. The rationale such popula-
B small in number, is that DM is a chronic
ﬂﬁaaseﬁ“ involving almost every system
¢ Theiife expectancy of diabetic patient is
i _rmmal healthy population.®® The lack of
and health care facilities in the developing
i S=sistan make it further difficult ta control or
Sacetic complications like CAN and maintain
sxpectancy.

=2 not find any significant relation of CAN
== Male to female ratio was matching the
rlocal and international studies'* . The
ale ratio was 1:1 in local Pakistani study®
sle slze and duration of study are far less
peucy. Restof the studies'™? has shown slight
eocrminance for CAN as in our study.,

=N = common in long standing DM, at least
fs=tion of diabetes!" 222 |n gur study =20
==tion group patients have highest frequency

ared to 10-15 years and 16-20 years duration
§ & = compalible with the fact that longer thie
of DM greater would be the frequency of CAN
eesaces from group 16-20 years to above 20
o patignts in this study. The fraquency of
¢ Suration of DM varies in different studies™*",
gies the sample size was only fifty and hun-
Eents respectively with minimum age: of 21
o fype 2 DM in the former and no patient above
== curation group for DM in the later was in-
£ o be able to comment on longer duration of
BEW above 20 years and CAN agsociation.

= other [ocal and international studies™® =22
s study diagnosed CAN with standard reflex
- =aonomic dysfunction in diabetic patients, i.e
= E/ ratio, abnormal heart rate response 1o
# change of <1.03 and abnarmal vaisalva ratio
= 2 The prevalence of CAN in the community,
= =nd clinics based studies varies widely, The
= of CAN prevalence would be better esti-
g =nci analyzed in a large community population
study with more cheaper and more sensitive

sereening lests. As type 2 DM is increasing rapidly in
our part of the world dus to poor life style, lack of aware-
riess and late consultation for tha symptoms of DM,
this complication needs to be evaluated in avery type
2 diabretic patient in clinics and hospitals.

CONCLUSION

Cardiac autonomic neuropathy is very commaon
in type 2 diabetes mellitus. Its prevalence is commaon
in patients suffaring from DM for more than 10 years. It
results in increased marbidity and mortality, Thus ev-
ery type 2 diabetic patient shouid be screened far car-
diac automatic neurapathy
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