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Editorial
Dear all,
Journal of internal Medicine of India (JIMI) continues its
journey with well wishes of all its members. Constant
efforts are on to improve the standard and content of the
journal, which is only possible if the members contribute
whole heartedly with upgraded articles to match
international standards. In last 2 decades India has
witnessed a rapid rise in non-communicable diseases with
upliftment of the society coupled with large gap in doctorpatient ratio leading to overall inadequate healthcare of
citizens of India. Considering lack of adequate trained
manpower to deal with current situation, it becomes
imperative to train every doctor the basic aspects of noncommunicable diseases so that they can effectively
manage such ailments even at primary health centre level
and in the community.
With rapid advancement of the treatment modalities in
diabetes & cardiovascular diseases lot of newer drug have
been introduced. It is essential for us to know the
pharmacokinetics and pharmacodynamics of each drug.
Some of the agent may causes metabolic derangements in
the process of controlling hyperglycaemia. Having an
actual knowledge of various adverse effect of these may
help us in proper selection of patients therapy avoiding
those life threatening adverse situation.
Diabetic Ketoacidosis is a life threatening condition that
develops as a result of profound deﬁciency of insulin
action. It is characterized by marked hyperglycaemia and
resultant dehydration. It can occur either in a state of
moderate hyperglycaemia or in the setting of normal
glucose concentration. DKA was originally deﬁned with
blood glucose concentration of < 300 mg/dl. But now it is
recognized that DKA can develop with blood glucose
concentration of <200 mg/dl. This condition is known as
Euglycemic DKA (EU-DKA). It can develop both in type 1

© JIMI JAN - MAR 2018 VOL. 12

& type 2 diabetes individuals. EU-DKA is precipitated by
certain conditions such as partial treatment of DKA, food
restriction, alcohol intake & inhibition of gluconeogenesis.
EU-DKA can also develop in individual without diabetes
and in pregnant women as a result of ketogenic change in
metabolism. Alcoholic Ketoacidosis is a subtype of EUKetoacidosis that occurs in individuals without diabetes.
In this there is a decrease in insulin secretion in the setting
of increased counter-regulatory hormone secretion.
SGLT-2 inhibitor reduces glucose levels by increasing
urinary glucose excretion which in turn reduces insulin
secretion from pancreatic β-cell-. The decline in
circulating insulin levels results in lowering of antilipolytic activity of insulin and consequent stimulation of
production of free fatty acids which are converted to
ketone bodies by β-oxidation in the liver. SGLT-2
inhibitors also stimulate secretion of glucogon which
contributes overproduction of ketone bodies. Recently
US-FDA issued a drug safety communication that warns
of an increased risk of DKA with mild to moderate
hyperglycemia associated with the use of newer antihyperglycemic agents.
The SGLT-2 inhibitors appear to be associated with EUDKA as a consequence of their non-insulin dependent
glucose clearance, hyperglucagonemia and volume
depletion.
EU-DKA is an easily detectable condition in presence of
currently available tools to measure ketoneuria &
ketonemia. All patients taking SGLT-2 inhibitors should
be recommended to measure ketones whenever they feel
unwell regardless of ambient glucose levels. Patients
should temporarily stop SGLT-2 inhibitors and take
supplemental boluses of rapid acting insulin along with
liquids and carbohydrates.
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Conclusion: All patients with type 1 and type 2 DM who
are sick and experiencing nausea, vomiting , shortness of
breath, malaise in the presence of SGLT-2 inhibitor
therapy should be promptly evaluated for presence EUDKA even if glucose levels are normal or slightly raised.
The SGLT-2 inhibitor therapy should be withdrawn at
once till the metabolic derangement is fully corrected and
patient is clinically & metabolically normal.

References

Fig;1; Demonstration of the cascade of clinical events and
metabolic changes that contribute sequentially to
progressive clinical deterioration and development of
full-blown episodes of EU-DKA. BG, blood glucose; CHO,
carbohydrate; TGs, triglycerides.3
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Original Article

Dyslipidemia As A Predictor Of Clinically Signiﬁcant
Macular Edema In Type 2 Diabetes
Mellitus: A Cross Sectional Study
1

2

Abha Gupta , Charu Mithal , Kamlendra Verma
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Abstract
Aims And Objectives: To determine the association between lipid proﬁle and clinically signiﬁcant
macular edema (CSME) in Type 2 diabetes.
Methods : The study comprised a total of 70 patients of type 2 diabetes mellitus with diabetic retinopathy
(DR) and divided two groups i.e. Group 1 of 14 patients of diabetic retinopathy with CSME and Group 2 of
56 patients of diabetic retinopathy without CSME. Ophthalmoscopic and biomicroscopic examination of
ocular fundus was done. Grading of the severity of retinopathy was done according to the ETDRS
classiﬁcation along with the presence or absence of CSME. Laboratory investigations including fasting
serum lipid proﬁle and HbA1c estimation were done in both the groups.
Results : Serum triglyceride levels were found to be signiﬁcantly higher in DR with CSME group as
compared to DR without CSME (p=0.04). Other sub-fractions of lipid proﬁle i.e. total cholesterol, HDL and
LDL in both groups were not signiﬁcantly different.
Conclusion : Hypertriglyceridemia is a risk factor for the development of CSME in patients with type-2
diabetes.
Keywords: Diabetic retinopathy, (Dr.) CSME, lipid proﬁle

Introduction
Diabetes mellitus is estimated to affects about 4 percent of
the world's population and almost half of them have some
degree of diabetic retinopathy at any given time.1,2
Diabetic retinopathy (DR) is a very common long term
microvascular complication of both type 1 and type 2
diabetes and probably the leading cause of loss of vision in
the working age group in the current era.3,4 Diabetic
macular edema (DME) is one of the important causes of
vision loss in diabetes5. In type 2 diabetic patients, the
prevalence of DME is about 3% within 5 years of diagnosis
and almost 28% after 20 years duration of diabetes while
in type 1 diabetics, the prevalence is about 27% after 9
1. Professor, Department of Medicine, LLRM Medical
College, Meerut, Uttar Pradesh
2.Associate Professor, Department of
Ophthalmology, L.L.R.M. Medical College, Meerut,
Uttar Pradesh
3. Senior Resident, Department of Medicine,
L.L.R.M. Medical College, Meerut, Uttar Pradesh
6

years of diabetes.6,7 The term clinically signiﬁcant macular
edema (CSME), deﬁned by the early treatment of diabetic
retinopathy study (ETDRS) group 8 , is used as an
equivalent of DME to characterize the severity of macular
edema and for the treatment guidelines. It is a complex
disease of multifactorial origin. The most important
pathway resulting in DME is disruption of the blood
retinal barrier (BRB). While there are multiple risk factors
which have been associated with the development and
progression of diabetic retinopathy, the duration of the
disease and the age of the patient are said to be strongest
predictors. Poor glycemic control, dyslipidemia,
microalbuminuria, increased body mass index (BMI) and
smoking are some other factors supposed to be the
predictors for the development of diabetic
retinopathy9,10,11. The early treatment diabetic retinopathy
study (ETDRS) group8 and the Wisconsin Epidemiologic
study of diabetic retinopathy6 found a statistically
association between elevated serum total cholesterol and
Low-density Lipoprotein (LDL) cholesterol and the
severity of retinal hard exudation inpatients with diabetic
© JIMI JAN - MAR 2018 VOL. 12
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retinopathy. Early detection and identiﬁcation of the risk
for the development of diabetic complications are
important strategies to minimize the human suffering and
costs incurred from the disease.
The current study was undertaken to determine the
association of serum lipid proﬁle with Clinically
Signiﬁcant Macular Edema in type 2 diabetes mellitus
patients.

Materials and Methods
The study was carried out in the department of Medicine
and Ophthalmology, LLRM medical college, Meerut
(U.P.) from August 2016 to August 2017. Ethical clearance
was taken from LLRM medical College ethical committee.
A total number of 70 patients of type 2 diabetes mellitus
with diabetic retinopathy were included in the study. Out
of them, 14 patients (8 males and 6 females) having CSME
with diabetic retinopathy were taken as study group
while the other 56 patients (30 males and 26 females) of
diabetic retinopathy without CSME formed the control
group.
Accordingly, the patients were allocated to one of the
following two groups: Group 1(study group; n=14): Type
2 diabetic patients with diabetic retinopathy along with
CSME.
Group 2 (Control group; n=56): Type 2 diabetic patients
with diabetic retinopathy without CSME.
Inclusion Criteria
- Patients of Type 2 diabetes mellitus within the age
group of 30 to 80 years
- Duration of diabetes more than 6 months
- Fitness to undergo a dilated fundus examination
Exclusion criteria
1. Co-existing ocular disorders like uveitis, opaque or
hazy media, retinal vein/artery occlusion, retinitis
pigmentosa, Vitreoretinal degenerations and
dystrophies, high Myopia
2. Accelerated hypertension
3. Active infection
4. Patients on lipid lowering medications
6. Pupillary abnormalities which prevent adequate
dilatation for fundus visualization
7. Recent ocular surgeries (< 6 month)
8. Pregnancy
11. Co-morbid conditions like diabetic nephropathy
(grade 3 onwards), chronic Liver Disease or
collagen vascular disease etc.
12. Psychiatric illnesses and substance abuse
Sampling method and Statistical tool: Patients were
selected by Stratiﬁed random sampling after written
informed consent. Data was analyzed using SPSS
© JIMI JAN - MAR 2018 VOL. 12

(Statistical Presentation System Software) for windows
software (version 20.0). All group data was presented as
frequency distribution (proportion) and the average
values were presented as means ± SD for the normal
distribution data. p values of less than 0.05 were
considered as statistically signiﬁcant.
For the presence of clinically signiﬁcant macular edema:
Patients were assessed by using slit-lamp biomicroscopic
assessment with a 78D lens. The deﬁnition used for
diagnosing CSME was the presence of one or more of the
following as given by ETDRS8:
1. Retinal thickening at or within 500 micron of centre of
macula
2. Hard exudates at or within 500 micron of centre of the
macula if associated with adjacent retinal thickening.
3. Zone or zones of retinal thickening 1 disc area in size,
at least part of which is within one disc diameter of
centre of macula.
For the assessment of Best-corrected visual acuity
(BCVA): It was assessed using illuminated Snellen's
Chart. The BCVA of the worst eye was taken for analysis
converting it to decimal equivalent for the purposes of
statistical analysis. Detailed fundoscopy were done both
with indirect ophthalmoscope with 20D lens and slit lamp
biomicroscopy with 78D lens. Colour photograph centred
on the macula were obtained using Zeiss fundus camera
visucam lite.
For assessment of the severity of diabetic retinopathy
(DR): Severity of DR was assessed according to the
modiﬁed Early Treatment of Diabetic Retinopathy Study
(ETDRS) protocol 7 as mild, moderate, severe nonproliferative diabetic retinopathy (NPDR) and
proliferative diabetic retinopathy (PDR).
The patients were subjected to fallowing series of
laboratory investigations.
1. Complete Haemogram
2. Fasting pasma glucose and post prandial plasma
glucose proﬁle
3. HbAlc
4. Fasting Serum Lipid proﬁle:Serum Total Cholesterol
Serum High Density Lipoproteins (HDL)
Serum Low Density Lipoproteins (LDL)
Serum Very Low Density Lipoproteins (VLDL)
Serum Triglycerides
5. Liver function tests, Kidney function tests
including urine analysis for microalubuminuria
6. ECG
7. Other investigations as per requirement.
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Serum lipid proﬁle : It was done using fasting blood
samples to analyze total cholesterol, cholesterol
components -and triglycerides utilizing the Dade
Dimension Series using photometric enzymatic method.
For the purpose of analysis dyslipidemia were deﬁned as
serum total cholesterol >200mg/dl, triglyceride levels
>150mg/dl, LDL levels >100mg/dl and HDL<40 for men
and <50 for women mg/dl according to NCEP, ATP III
guidelines12.

Fig. 1: CSME association with Severity of Diabetic
Retinopathy

Observations & Results
Patients were divided into 2 groups as already described
i.e.
Group 1 (Study group): Diabetes with diabetic
retinopathy with CSME (n=14)
Group 2 (Control group): Diabetic retinopathy without
CSME (n=56)
Table 1: Age, Duration of diabetes and BMI Distribution
Variable
Age (Years)
Duration of
diabetes (Years)
BMI (kg/m2)

Group 1 (Study
group,n=14)
53.1±12.85

Group 2 (Control
group,n=56)
54.77±7.98

11.07±6.09

9.48±5.78

0.36

22.76±2.94

22.86±3.03

0.90

p-value
0.55

Fig. 1 shows association of CSME with various grades of
severity of diabetic retinopathy. As it can be seen from this
ﬁgure, 2 patients (6.25%) of CSME had mild NPDR, 6
patients (33.33%) had moderate NPDR , 5 patients
(41.66%) had severe NPDR and 1 patient (12.5%) had PDR.
On applying Chi- square test, this correlation of CSME
with severity of diabetic retinopathy was found to be
insigniﬁcant (p value=o.1826)
Table 3: Correlation of CSME with visual acuity

Table 1 shows that mean age in Group 1 and 2 was
53.14±12.85 and 54.77±7.98 years, respectively and the
difference was not statistically signiﬁcant (p=0.55). The
mean duration of diabetes in Group 1 and Group 2 was
11.07±6.09 and 9.48±5.78 years, respectively, which was
also signiﬁcantly not different from each other (p=0.36).
The mean BMI value in Group 1 and Group 2 was
22.76±2.94 and 22.86±3.034, respectively which was not
statistically signiﬁcantly from each other (p=0.90).

Group 1
n=14

Group 2
n=56

p-value

Total Serum
Cholesterol

190.92 ± 48.82

185.18 ± 43.01

0.665

SerumTriglyceride

178.50 ±54.08

147.66 ± 48.43

0.041

Serum HDL

41.97 ± 9.81

41.21 ± 8.61

0.777

Serum LDL

112.54 ± 41.71

114.46 ± 34.85

0.914

HbA1c

10.01 ± 2.37

10.50 ± 2.10

0.439

Table 2 shows that mean triglycerides concentration in
Group 1 and 2 was 178.50±54.08 and 147.66±48.43 mg/dl,
respectively i.e. serum triglyceride levels were
signiﬁcantly higher in the DR subjects with CSME as
compared to those without CSME (p=0.04). Other subfractions of lipid proﬁle i.e. total serum cholesterol, HDL
and LDL in both groups were not signiﬁcantly different
from each other. HbA1C levels were also not found to be
signiﬁcantly different in both the groups (p=0.43).
8

Group 1
(DR with
CSME, n = 14)

6/6

0(0%)

6/9 – 6/12

4(28.6%)

6/18 – 6/36

8 (57.1%)

6/60

2(14.3%)

P value

Table 2: Mean value of various serum lipid sub-fractions
and HbA1c in Group 1 and Group 2
Variable

Visual acuity

0.0186

Table 3 shows association of visual acuity in CSME group.
There was mild impairment of visual acuity (6/9 – 6/12) in
4 patients (28.6%), moderate (6/18 – 6/36) in 8 patients
(57.1%) and severe ( 6/60) in 2 patients(14.3%). This
association of diminution of visual acuity with CSME was
found to be statistically signiﬁcant with p value of 0.0186.
Table 4: Correlation of Severity of Diabetic Retinopathy
without CSME with Visual acuity (Group 2, n=56)
Visual acuity

6/6
6/9 – 6/12
6/18 – 6/36
6/60

Mild
NPDR
(n=30)
0
12(40%)
16(53.3%)
2(6.7%)

Mod. NPDR Sev. NPDR
(n=12)
(n=7)
0
3(25%)
7(58.3%)
2(16.7%)

0
2(28.3%)
4(57.1)
1(14.3%)

PDR
(n=7)
0
1(14.3%)
5(71.4%)
1(14.3%)

© JIMI JAN - MAR 2018 VOL. 12
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Table 4 shows the association of visual acuity with various
grades of severity of diabetic retinopathy in the group
having DR without CSME. As it can be seen from the table,
though impairment of visual acuity was present in all the
cases, the severity of impairment did not follow the linear
trend for the severity of diabetic retinopathy. It can be
because visual acuity depends on various other factors as
well like presence of cataract, refractive errors etc.

Discussion
Clinical Signiﬁcant Macular Edema (CSME) is the major
concern of visual loss in diabetic patients. In the present
study as well, all the patients of CSME were having some
or more degree of impairment of visual acuity. The
pathophysiology of macular edema is complex and
multifactorial. However, the common pathway that
results in CSME is disruption of blood- retinal barrier
leading to abnormal inow of uid into the neurosensory
retina that can exceed the outow and cause residual
accumulation of uid in the intraretinal layers of macula.
Numerous studies have shown an association of lipid
fractions with macrovascular complications of diabetes
but relatively less have looked at the association of serum
lipids with microvascular complications such as diabetic
retinopathy and probably further less have studied risk
factors for CSME in patients with diabetes.
In the present study, the mean age in study group
(Group1) and the control group (Group2) was not
signiﬁcantly different (p=0.55). The mean duration of
diabetes in group 1 and group 2 was 11.07±6.09 and
9.48±5.78 years, respectively but the difference was also
not statistically signiﬁcant. However, there may be some
bias in estimating the real duration of type-2 diabetes in
these patients, as the diagnosis of diabetes could have
been delayed due to lack of symptoms and the insidious
onset of type-2 diabetes. Various studies have
demonstrated age and duration of diabetes to be the
strong risk factors for diabetic retinopathy but we could
not ﬁnd such association for the risk of developing CSME
in type 2 diabetes.
In the present study, most of the subjects in both Group 1
and Group 2 were having poor glycemic control
suggested by raised HbA1c levels and the difference in the
mean values of HbAIc between the two groups was also
not statistically signiﬁcant. In contrast, glycemic control
was effective in substantially reducing the incidence and
progression of retinopathy in the diabetes control and
complication Trial (DCCT)13. The UKPDS (UK Prospective
Diabetes Study)14 also showed that intensive glucose
control reduced the risk of a two step change in
retinopathy by 21% at 12 years follow up.

© JIMI JAN - MAR 2018 VOL. 12

Disturbances in lipid metabolism have been implicated in
the pathogenesis of diabetic retinopathy. In the
EURODIAB Prospective Study, a multicenteric crosssectional study of diabetic complications and their risk
factors, after adjustment for age, duration of diabetes,
HbA1c and albumin excretion rate; elevated serum
triglyceride levels were found to be a signiﬁcant risk factor
for moderate-severe nonproliferative retinopathy and
proliferative retinopathy15. DCCT investigators had also
found that the severity of retinopathy was associated with
increasing triglycerides and inversely associated with
HDL levels13. The present study have shown statistically
signiﬁcant correlation between CSME and raised total
serum triglyceride levels (p=0.04) in type 2 diabetic
patients. The mean values of serum triglycerides in Group
1 and Group 2 were 178.50±54.08 mg/dl and 147.66±48.43
mg/dl, respectively. However, other sub-fractions of
serum lipid proﬁle i.e. total cholesterol, HDL and LDL in
both groups were not signiﬁcantly different from each
other, hence found to have no correlation with the
development of CSME. In contrast, Miljanovic et al16 gives
an insight into diabetes control and complications Trial
(DCCT) study in which serum lipids levels of 1441
participants were studied and was found that there was a
twofold increased risk of CSME with increased LDL
cholesterol and a fourfold increased risk of CSME with
increased total cholesterol to HDL ratio. Similarly, the risk
of hard exudates increased more than twofold for subjects
with total cholesterol, LDL cholesterol, or total to HDL
cholesterol ratio and more than threefold for subjects with
high triglycerides. Ucgun et al16-17 studied the importance
of serum lipids in Exudative Macular Edema and found
that total serum cholesterol and LDL levels were elevated
in patients with macular edema and high hard exudates
however serum triglyceride, HDL, VLDL levels were not
different between the two groups. In India, study done by
Rema et al17 in urban south Indians showed signiﬁcant
association of LDL cholesterol with DME (Diabetic
macular edema).
The elevated lipid levels may be an additional risk factor
for CSME, however, results have been inconsistent. Ozer
et al conducted a study to evaluate the correlation of lipid
proﬁle and clinical presentation of macular edema in
diabetes mellitus patient and found no correlation
between serum lipid levels and macular edema severity in
that study. Nonetheless, a relationship of lipids with
CSME and hard exudates is biologically possible because
elevated lipid levels are associated with endothelial
dysfunction, which appears to play an important role in
the pathogenesis of diabetic retinopathy, particularly in
relation to breakdown of blood-retinal barrier. Elevated
levels of LDL and triglycerides in diabetes mellitus have
been linked with higher levels of advanced glycation end
9

JOURNAL OF INTERNAL MEDICINE OF INDIA JAN - MAR 2018 VOL. 12 NO. 1 RNI No. 69152/98

products, which are known to play an important role in
the pathogenesis of diabetic complications. There may
also be incorporation of triglycerides into the cell
membrane leading to changes in membrane uidity and
leakage of plasma constituents into the retina. This results
in haemorrhage and edema in the retina. DCCT
investigators had also found that the severity of
retinopathy was associated with increasing triglycerides
and inversely associated with HDL levels13. Additionally,
in a prospective study to investigate the inuence of
serum lipids on the visual outcome of patients after central
laser photocoagulation, Kremser et al found that patients
with normal total cholesterol, LDL, HDL and triglyceride
levels tended to have better results than those with
abnormal lipid levels. They concluded that serum lipid
fractions inuence both the course of diabetic macular
edema as well as the success of laser photocoagulation15-17.

3.
4.

5.

6.

7.

8.

Conclusions
On the basis of present study, we conclude that there is a
signiﬁcant correlation between development of CSME in
diabetic retinopathy and patient's serum triglyceride
levels. Since CSME poses signiﬁcant risk of diminution of
vision and hence adversely affecting the quality of life of
diabetic patients, we recommend controlling
Hypertriglyceridemia via lifestyle modiﬁcation and/or
medical therapy to prevent the development and retard
the progression of CSME in patients with diabetic
retinopathy in type-2 diabetes.

9.

Further studies are required to establish the causal
relationship between serum lipid proﬁle and CSME in
diabetic retinopathy. If established, these data can lead to
an additional support to current treatment guidelines for
dislipidemia and diabetic retinopathy in diabetic patients.
Rigorous triglyceride control for its other known health
beneﬁts may also lessen ocular morbidity and associated
health care costs, thereby potentially improving quality of
life and vision among patients with type 2 diabetes.

12.

Limitations of the Study
Small sample size is the major drawback of this study.
Moreover, in the present study CSME was diagnosed by
Slit lamp biomicroscopy with 78D/ 90D lens. Because of
the non-availability, the more sensitive method of
assessing retinal thickening such as optical coherence
tomography was not used.
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Original Article

Study of Echocardiography In Normotensive Diabetic Patients:
A North India Based Observational Study
1

2

3

4

Shri Krishna Gautam , Brijesh Kumar , Daya Shankar , Gulab Jha

Abstract
Aim: To study the left ventricular systolic and diastolic dysfunction with 2D Echaocardiography , M
–mode, colour doppler in normotensive diabetic patients using . Also is there any correlation exist between
diabetic nephropathy and LV dysfunction.
Material and Methods : We studied 50 patients of diabetes mellitus with no arterial hypertension ,and 10
healthy control .All participants underwent echocardiography. With Echo- Doppler techniques, lateral E'
peak velocity, atrial velocity (A'), their ratio (E'/A') Isovolumic relaxation time (IVRT)(Normal 60-100
msec), Deceleration time of mitral 'E' curve (DT of E)(Normal 150-200msec)and systolic velocity (S') were
measured. Diastolic dysfunction was diagnosed by tissue Doppler imaging, and the following criterion
was met: E'/A' ratio <1.
Result and Discussion: Using 2D echo and colour doppler ,the majority of patients had Ejection fraction
between normal value 31 (62%) with mean age group 41 years whereas 19(38%) patients had systolic
dysfunction with mean age group 54 years . The mean Ejection fraction of patients was 57.56% with
standard deviation 8.25. Ejection fraction in control group between normal value 7(70%) with mean age 42
years and 3(30%) had systolic dysfunction with mean age 56 years. Mean of ejection fraction 57.8 and
standard deviation5.977 and P value of these group is 0.7694
The majority of patients had E/A ratio <1, 28(56%) accounting for diastolic dysfunction with mean age 56
years whereas 22(44%) had E/A ratio within normal limits with mean age 43 years ,1-2.E/A ratio being the
most speciﬁc and sensitive indicator of diastolic dysfunctions. The mean E/A of patients was 1.10 with
standard deviation 0.27. .28 (56%) patients had IVRT (msec) value >100 with mean age 46 years, denoting
signiﬁcant diastolic dysfunction, whereas 22(44%) of patients were within normal limits, 60-100. Only 20%
in control group had IVRT >100 msec with mean age 58 years . The mean of IVRT (msec) of patients was
96.7(msec) with standard deviation 9.88.The mean of IVRT in control group 84.6 and standard deviation
15.94.
Only 20% in control group had E/A ratio <1 with mean age 58 years .The mean E/A ratio of control group
was 1.357 and standard deviation was 0.3036.28(56%) patients had value of DT of E (msec) >200 with mean
age 47 years, denoting signiﬁcant diastolic dysfunction, whereas 22(44%) of patients within normal limits,
150 - 200. The mean of DT of E(msec) of patients was 200.42(msec) with standard deviation 18.64. . Only
20%in control group had DT of E >200 (msec) with mean age 58 years .The mean of DT in control group
189.8 and standard deviation 17.44,
No correlation between microalbuminuria and left ventricular dysfunction. that means microalbuminuria
not associated with left ventricular dysfunction( p> 0.05).
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Introduction
Diabetes mellitus is a disease known to mankind for the
past 2500 years.Diabetes mellitus has become a leading
cause of premature death, disability and high health care
costs. It is a silent killer disease. The World Health
Organisation estimates that the disease burden of diabetes
mellitus world over would be more than 500 million in
21st century. Indians are genetically more susceptible to
diabetes mellitus compared to other races .
A relationship between diabetes and heart failure has
been discussed for many years.Subclinical abnormalities
of left ventricular function are recognized in both Type 1
and Type 2 diabetes mellitus. Studies using doppler
echocardiography have conﬁrmed the ﬁndings of
abnormal diastolic function as an early indicator of
cardiac involvement in asymptomatic patients with Type
1 or Type 2 diabetes mellitus.Diabetic subjects have been
reported to develop congestive heart failure in the absence
of coronary heart disease, hypertension or any known
structural heart disease. The term 'diabetic cardiomyopathy' has been introduced for this condition. It has been
suggested that microangiopathic lesions of the
myocardium, altered composition and ﬁbrosis of
myocardial interstitium and accumulation of lipids in
myocardial cells are involved in pathogenesis of diabetic
cardiomyopathy.
This study was carried to study the left ventricular systolic
and diastolic dysfunction in normotensive diabetic
patients. Also is there any correlation exist between
diabetic nephropathy and LV dysfunction.
1. Associate Professor of Medicine GSVM Medical
College Kanpur UP
2. Associate Professor of Medicine GSVM Medical
College Kanpur UP
3. Senior Resident Medicine GSVM Medical College
Kanpur UP
4. Junior Resident Medicine GSVM Medical College
Kanpur UP

Materials and Methods
This cross-sectional study was conducted in the
department of medicine GSVM Medical college, Kanpur,
among the normotensive diabetic patients who attended
the medical OPD of LLRH hospital, during the study
period of January 2011 to January 2012.
The study included ﬁfty patients of diabetes mellitus with
no arterial hypertensonwho were selected according to
the following inclusion and exclusion criteria:

12

Inclusion criteria:
1. Age more than 21year, both males and females.
2. Normotensive asymptomatic diabetic
patients (diagnosed as per ADA guidelines 2010)
a. HbA1C greater or equal to 6.5%.
b. Fasting plasma glucose >126mg/dl.Fasting is
deﬁne as no caloric intake for at least 8hrs.
c. 2-hr plasma glucose>200mg/dl during OGTT.
d. In a patient with classic symptoms of
hyperglycemia or hyperglycemic crisis ,a random
plasma glucose>200mg/dl.

1.
2.
3.
4.
5.
6.

7.
8.

Exclusion criteria:
Age less than 21year, both males and females
Hypertensive patients.
Patient with symptoms of CHF and CAD.
Patients with CKD.
Patients with history suggestive of thyroid disorders.
Patients on drug therapy with drugs known to cause
cardiomyopathy (eg. Donorubicin, bleomycin,
adriamycin, etc.)
Patients of Autonomic Neuropathy.
Patients associated with any comorbid conditions
( CLD, Malignancy, any steroid therapy).

A comprehensive history and examination (including
fundus examination) was conducted and the following
investigations performed and systematically
documented:
1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .
10.
11.
12.
13.
14.
15.

Complete blood count.
Urine- routine and microscopy
Urine sugar and ketones.
Kidney function test.
Fasting blood sugar
Post prandial blood sugar.
Glycated hemoglobin.
Chest X ray.
ECG
Microalbuminurea.
TMT (wherever indicated )
Thyroid proﬁle (wherever indicated).
Lipid proﬁle (wherever indicated).
Echocardiography
Fundus examination
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Statistical Analysis:
Data was compiled using Microsoft Excel and analysed
using SPSS 20.0. Categorical variables were analysed
using percentages and Chi square test. Two-tailed p value
less than 0.05 was considered signiﬁcant.
Echocardiography:
2D echocardiography, M-mode and colour doppler
examination were done by Agilent Image Point machine
with 2.5 to 5 mHz probes. All recordings were done with
patients in supine and left lateral position. The transducer
was placed in the left parasternal, apical and subcostal
areas of chest and the parasternal long axis and short axis
were taken to record various dimensions and
measurements.

Echocardiographic Measurements:
For the systolic and diastolic function of the left ventricle
following measurements were done (in four chamber
view).
A. Systolic Function: In the present study following
parameters were used to assess left ventricular systolic
function.
1. Fractional shortening (FS)
2. Ejection fraction (EF)
(a) Fractional shortening (FS): It is the percent change in
left ventricular cavity dimensions and is derived from the
following equation as:
FS =LVIDd – LVIDs x 100
LVIDd
Where
LVIDd= Left ventricular internal diameter at end diastole
LVIDs = Left ventricular internal diameter at end systole
Normal values of FS: 28 to 42%
In the present study FS < 25% was taken as signiﬁcant
systolic dysfunction.
Figure 3: Showing stages of diastolic dysfunction
(b) Ejection fraction: It represents ratio of stroke value to
end-diastolic volume. It is computed as follows.
EF = LVEDV – LVESV x 100%
EDV

Figure 1: Showing grading of diastolic dysfunction

Where
LVEDV = End diastolic volume
LVESV = End systolic volume
Normal values : 62-85%
In the present study, EF < 50% was taken as signiﬁcant.
(B) Diastolic Function
Diastolic function of left ventricle is best assessed by
evaluating the mitral inow velocity curves (MIVC) by
Echo-Doppler techniques. In this study the following
parameters were used to assess LV diastolic dysfunction.
1.
2.
3.
4.

Figure 2: Showing normal parameters of diastolic
function

© JIMI JAN - MAR 2018 VOL. 12

Mitral 'E' velocity (Peak velocity of early mitral ow)
Mitral 'A' velocity (Peak velocity of late (atrial) mitral
ow)
Mitral E/A ratio (Normal 1-2)
Isovolumic relaxation time (IVRT) (Normal 60-100
msec)
5. Deceleration time of mitral 'E' curve (DT of E)
(Normal 150-200 msec). Mitral ow velocities were
measured by pulsed wave doppler with sample
volume placed between the leaet tips. It is
important to keep it between the leaet tips as
doppler parameters are dependent on the sample
volume location.
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5.

Deceleration time of mitral 'E' curve (DT of E)
(Normal 150-200 msec). Mitral ow velocities were
measured by pulsed wave doppler with sample
volume placed between the leaet tips. It is
important to keep it between the leaet tips as
doppler parameters are dependent on the sample
volume location.

Results
Fifty patients who are normotensive asymptomatic Type 2
diabetes were selected for the present study, during the
study period of January 2011 to January 2012. 10 Age and
sex match control group were also studied for valid
comparison. All the patients were evaluated for left
ventricular systolic and diastolic dysfunction.
A. Age distribution in present study.
Table 1: Showing age distribution in present study
( years)
AGE(YEARS)

20 – 30
31 -40
41 -50
>50
Total

Patients
(number and percentage)

Control
(number and percentage)

6 (12%)
8 (16%)
16 (32%)
21 (42%)
50(100%)

1(10%)
2(20%)
3(30%)
4(40%)
10(100%)

The following observations can be made for the above
table.
The majority of patients were of age > 51 years of age of life
21(42%), whereas 16(32%) of patients were 41 -50 years.
The mean age of patients was 48.8yrs.The mean age of
control group were 47.4.
B. Sex distribution of patients

C. Duration of Diabetes:
Table 3: Showing duration of diabetes in present study.
duration of diabetes in (year)
<3
3-6
7 -9
>10

15(30%)

The majority of the patients are belonged to duration of
diabetes between 3 -6 years. The mean duration of
diabetes of patients was .8.12yrs with standard deviation
4.54.
Table 4 : Level of microalbuminuria in patient of
present study
Microalbuminuria (mg/dl per 24 hrs)
<30
30 -60
60-100
100-300

Sex

Patients

Control

(number and percentage)

(number and percentage)

Male

28(56%)

6(60%)

Female

22(44%)

4(40%)

Total

50(100%)

10(100%)

Males were 28 (56%) as compared to females 22 (44%) in
case group while in control group 6 (60%) were male and
4(40%) were female .
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Patients (number and percentage)
19 (38%)
14(28%)
10(20)
7(14%)

The following observations can be made for the above
table. In the majority of patients, microalbuminuria was
found. The mean of micro albuminuria was 209.16 and
standard deviation 32.83.
Showing micro albuminuria in patient of present study.
Table 5: Fundus changes in patients of present study
Retinopathy
Yes
No

Patients (number and percentage)
16(32%)
34(68%)

In majority of patients, fundus changes were not found.
Table 6: Showing retinopathy
Nonproliferative retinopathy
Very mild
Mild
Moderate
Severe
Very severe
Proliferative retinopathy

Table 2: Showing sex distribution of patients in present
study.

Patients
(number and percentage)
2 (4%)
19(38%)
14(28%)

NVD (NEOVASCULARISATION AT THE
OPTIC DISC)
NVE(NEOVASCULARISATION AT
ELSEWHERE)

Patients (number and percentage)
6(12%)
4(8%)
1(2%)
1(2%)
0
Patients
(number and percentage)
2(4%)
2(4%)

G. Echocardiographic measurements in present study.
(i) Systolic parameters
1. Ejection Fraction (%)
Table 7: Ejection Fraction (%)
Ejection
fraction (%)

Patients
(number and percentage)

<30
30 -44
45 -54
>55
Total

0
2(4%)
17(34%)
31(62%)
50(100%)

Mean
age in
years

Control
(number
percentage)

57
54
41

0
0
3(30%)
7(70%)
10(100%)

Mean
and age

56
42
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P-value =0.7694, which is statistically not signiﬁcant.
The following observations can be made for the above
table. The majority of patients had Ejection fraction
between normal value 31 (62%) with mean age group 41
years whereas 19(38%) patients had systolic dysfunction
with mean age group 54 years . The mean Ejection fraction
of patients was 57.56% with standard deviation 8.25.
Ejection fraction in control group between normal value
7(70%) with mean age 42 years and 3(30%) had systolic
dysfunction with mean age 56 years. Mean of ejection
fraction 57.8 and standard deviation5.977 and P value of
these group is 0.7694
years and 3(30%) had systolic dysfunction with mean age
56 years. Mean of ejection fraction 57.8 and standard
deviation5.977 and P value of these group is 0.7694
2. Fractional shortening (%)
Table 8: Fractional shortening (%)
Fractional
shortening(%)

Patients
(number and percentage)

Mean age
(in years)

Control
(number and percentage)

<25
25-45
>45
Total

3(6%)
46(92%)
1(2%)
50(100%)

57
48
32

0
10(100%)
0
10(100%)

Mean age
(in
years)
47

(ii) Diastolic parameters
Table 9: Diastolic parameters
E/A ratio

Patients
(number and
percentage)

Mean age (in Control
years)
(number and
percentage)

Mean age
(in years)

<1
1-2
>2
Total

28(56%)
22(44%)
0
50(100%)

56
43

58
42

P-value =0.0377, which is statistically signiﬁcant.
The following observations can be made for the above
table. The majority of patients had E/A ratio <1, 28(56%)
accounting for diastolic dysfunction with mean age56
years. whereas 22(44%) had E/A ratio within normal
limits with mean age 43 years ,1-2.E/A ratio being the
most speciﬁc and sensitive indicator of diastolic
dysfunctions. The mean E/A of patients was 1.10 with
standard deviation 0.27.
© JIMI JAN - MAR 2018 VOL. 12

Table 10: Isovolumetric Relaxation Time (IVRT)
IVRT(msec)

Patients
(number and
percentage)
0
22(44%)
28(56%)
50(100%)

<60
60-100
>100
Total

Mean age
(in years)

41
46

Control
(number and
percentage)
0
8(80%)
2(20%)
10(100%)

Mean age (in
years)

42
58

P-value =0.03693, which is statistically signiﬁcant.
The following observations can be made for the above
table.28 (56%) patients had IVRT (msec) value >100 with
mean age 46 years, denoting signiﬁcant diastolic
dysfunction, whereas 22(44%) of patients were within
normal limits, 60-100. Only 20% in control group had
IVRT >100 msec with mean age 58 years . The mean of
IVRTmsec) of patients was 96.7(msec) with standard
deviation 9.88.The mean of IVRT in control group 84.6
and standard deviation 15.94.
Table 11 : Deceleration Time of E (DT of E)

P-value =0.6514, which is statistically not signiﬁcant.
The following observations can be made for the above
table. The majority of patients had Fractional shortening
value between normal limits 46(92%) with mean age 48
years
Where as 3(6%) patients had fractional shortening <25,
means systolic dysfunction with mean age 57 years. The
mean fraction shortening of patients were 36.26 with
standard deviation 5.34. In control group all had fractional
shortening with in normal limit with mean age 47 years
.The mean ejection fraction of control group was 33.6 and
standard deviation was 4.477. and P value of these group
was 0.6514.

2(20%)
8(80%)
0
10(100%)

Only 20% in control group had E/A ratio <1 with mean
age 58 years .The mean E/A ratio of control group was
1.357 and standard deviation was 0.3036

DT of E (msec)

<150
150-200
>200
Total

Patients
(number and
percentage)
0
22(44%)

Mean age
(in years)

28(56%)
50(100%)

47

43

Control
(number and
percentage)
0
8(80%)

Mean age (in
years)

2(20%)
10(100%)

58

42

P-value =0.03647, which is statistically signiﬁcant.
The following observations can be made for the above
table. 28(56%) patients had value of DT of E (msec) >200
with mean age 47 years, denoting signiﬁcant diastolic
dysfunction, whereas 22(44%) of patients within normal
limits, 150 - 200. The mean of DT of E(msec) of patients was
200.42(msec) with standard deviation 18.64. . Only 20%in
control group had DT of E >200 (msec) with mean age 58
years .The mean of DT in control group 189.8 and standard
deviation 17.44,
Table;12: Duration of diabetes in present study with
correlation of left ventricular dysfunction.
duration of diabetes in
(year)

Patients
(number and percentage)

<3
3-6
7 -9

2 (4%)
19(38%)
14(28%)

Left ventricular
dysfunction found in
patients
0
5(26.3%)
6(42.8%)

>10

15(30%)

12(80%)

r value is 0.66 and P VALUE is<0.050, which is positive
correlation between duration diabetes and left ventricular
dysfunction, that means when duration of diabetes
increases, left ventricular dysfunction also increases
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Table13: Correlation of microalbuminuria with left
ventricular dysfunction
Microalbuminuria (mg/dl per 24 hrs)
<30
30 -60

(number and
percentage)
19(38%)
14(28%)

Left ventricular dysfunction found in
patients
14(73%)
10(71%)

60-100

10(20%)

8(80%)

100-300

7(14%)

4(28.5%)

P value >0.05
No correlation between microalbuminuria and left
ventricular dysfunction. that means microalbuminuria
not associated with left ventricular dysfunction

Discussion
Epidemiological data indicate a greater risk of
cardiovascular morbidity and mortality particularly heart
failure, in diabetic patients compared to non-diabetic
patients. Diabetic cardiomyopathy has been proposed as
an independent cardiovascular disease and left
ventricular diastolic dysfunction may represent the ﬁrst
stage of diabetic cardiomyopathy. Several studies have
shown the evidence of left ventricular diastolic
dysfunction in asymptomatic, normotensive, Type 2
diabetic patients. However, the exact causes and
mechanisms remains unclear. Sanderson et al. and
Shapiro et al. suggest that impairment of diastolic
function of left ventricle, i.e. its ﬁlling abnormalities are far
more common than systolic dysfunction. In the present
study an attempt has been made to evaluate left
ventricular function by m-mode, 2-D echo and colour
doppler studies in type 2 diabetes patients was done.
Fifty patients who are normotensive asymptomatic Type 2
diabetes were selected for the present study. 10 people
age and sex match control group were also studied
forvalid comparison, during the study period of January
2011 to January 2012. All patients were evaluated for the
left ventricular systolic and diastolic dysfunction.

3. Duration of diabetes: In present study, the majority of
patients had diabetes for duration of <10 years of life
35(70% which is positive correlation between duration
diabetes and left ventricular dysfunction. That means
when duration of diabetes increases, left ventricular
dysfunction also increases) (J Am SocEchocardiogr2001 ).
). An inverse correlation was found between the duration
of diabetes and both the ejection fraction (r = −0.53, P<
0.05) and E/A ratio (r = −0.4, P<.05)
4. Microalbuminuria: In the present study majority of
patients were havingpoteinuria of different range
31(62%) while 19 (38%) patient not having
proteinuia.There is a no correlation of proteinuria with
left ventricular dysfunction. MehtapCakir et al 2003
microalbuminuria is an independent marker for
cardiovascular morbidity and mortality however its
relation with diastolic dysfunction in normotensive, wellcontrolled type 2 diabetic patients is not clearly
documented.J Am CollCardiol. 2003 stated that
Albuminuria is independently associated with LV systolic
and diastolic dysfunction in Type 2DM;
5. Fundus changes: Majority of patient were not having
retinopathy 34(68%). 16(32%) of patients having
retinopathy in which 12(24%) patients were having
nonproliferative type retinopathy. 4 (8%) patient were
developed proliferative type of retinopathy.

Echocardiographic Measurements
1. Assessment of Systolic Function: In the present study,
LV systolic function was assessed by using ejection
fraction and fractional shortening as important
parameters through m-mode and 2D echocardiography,
left ventricular ejection fraction and fractional shortening
has been calculated and analysed.

1. Age of the patients: In the present study age of the
patients ranged from 30 to 60 years of life mean age was
48.8±12.4 years. The majority of patients belonged to mid
fourties and beyond. In all previous studies, national and
international, the relation of diabetes with cardiac
abnormalties had grown stronger with passage of time i.e.
years of life.In Rajesh Rajput et al 2002.study mean age
was 50.12±7.75.

A - Ejection fraction: In the present study, majority of
patients 31(62%), were within normal limit i.e>55%,
whereas 1 9(38%), patients showed systolic dysfunction, i.
e <55%. 17 (34%),having EF 45 -54 and 2(4%) patients with
Ejection fraction 30 -44.In control group 3(30%) had
ejection fraction <55 which showed systolic dysfunction
.In both case and control group EF decreases with
increasing age. This systolic dysfunction was due to
ageing effect not due to diabetes. In this study P value
=0.7694 which is statistically not signiﬁcant.

2. Sex Incidence: From the present study, it can be
observed from the demographic data collected, male
patients 28(56%) were more as compared to female
patients 22(44%).
In Rajesh Rajput et al.2002 study 54% were male and 46%
were female

B - Fractional shortening (%): In the present study,
majority of patients 46(92%), had Fractional shortening
value within in normal range, i. e 25-45%, whereas 3(6%),
patients had signiﬁcant reduction in Fractional
shortening, thus, denoting systolic dysfunction and only
1(2%) of patients with value >45% of fractional
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shortening. In this study P value =0.6514 which is
statistically not signiﬁcant.
Abdul Khaliq M.H.Annonu 2001
Patients with NIDDM and no symptoms of
cardiovascular disease have a reduced LV systolic
function as compared with healthy subjects
Rajesh rajput et al 2002 functions of systolic LV were
within normal range

Conclusion
Fifty patients who are normotensive asymptomatic type 2
diabetes were selected for the present study. 10 people
Age and sex match control group were also studied for
valid comparison. All the patients were evaluated for left
ventricular systolic and diastolic dysfunction.
Following conclusions are drawn from the present studyOut of 50 cases 28 were male and 22 were female.
While in control group 6 were male and 4 were
female.
The mean age in case group was 48.8year and in
control group was 47.4 year.
The mean duration of diabetes of patients in the
study 8.12 years.
Majority of cases were having microalbuminuria
with mean 209.16 mg/dl/24hr.
In majority of cases no retinopathy were found.
LV diastolic dysfunction is commonly seen in
asymptomatic normotensive Type 2 DM patients
L V systolic dysfunction was also seen in a small
number of asymptomatic normotensive Type 2 DM
which was also present in control group.
Systolic dysfunction was increases with increasing
age.
Left ventricular dysfunction increases as the duration
of diabetes increases.
Left ventricular dysfunction had no correlation with
microalbumiuria.

2. Assessment of Diastolic parameters
A. E/A ratio: In the present study, majority of patients
28(56%), had value of E/A <1, thus denoting diastolic
dysfunction and 22(44%) of patients had value between
1-2. 28 patients had E/A ratio of < 1 constituting 56% of
study group. 22 patients had E/A ratio >1. E/A < 1 is very
sensitive and speciﬁc indicator of LV diastolic
dysfunction. In the present study more than half of the
patients had LV diastolic abnormalities inspite of
relatively normal LV systolic function . In this study P
value =0.0369 which is statistically signiﬁcant (J Am
SocEchocardiogr 2001.)An inverse correlation was found
between the duration of diabetes and both the ejection
fraction (r = −0.53, P< .05) and E/A ratio (r = −0.4, P< .005).
B.Isovolumetric Relaxation Time (IVRT):The
prolongation of IVRT more than 100 msec is a signiﬁcant
indicator of early LV diastolic dysfunction. In the present
study, 28(56%), patients had IVRT of > 100. All these
patients also had E/A ratio of < 1. IVRT was within normal
range, i. e 60-100, in 22(44%), of patient. In this study P
value =0.03693 which is statistically signiﬁcant.
C. Deceleration time of E (DT of E): In the present study,
DT of E was >200 m sec in 28(56%) patients. All these
patients had E/A < 1 and IVRT > 100 msec suggestive of
early diastolic dysfunction. 22 patients (44%) had DT of E
between 150 m sec to 200 msec. In this study P value
=0.03647 which is statistically signiﬁcant.
In the present study 28(56%) patient had diastolic
dysfunction out of 50 patients.
KhurshidA Khan et al was noted that in 30(60%) patient
had diastolic dysfunction out of 50 patient.
So therefore from the present study we here with
conclude that in patients of diabetes mellitus without
hypertension, echocardiography reveal diastolic
dysfunction in 56% of patients. This is also correlated with
longer duration of diabetes.
We could not ﬁnd any correlation with other stigmata of
diabetes like microalbuminuria and retinopathy. Probable
cause of diastolic dysfunction may be due to accelerated
atherosclerosis and ageing in these patient

© JIMI JAN - MAR 2018 VOL. 12
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Original Article

Predictive Value of ECG Patterns In Acute MI
Chetan Chaturvedi1, Smita Gupta2 and Sharat Johri3

Abstract
Objectives: To investigate the accuracy and predictive value of the patterns of 12-lead ECG in acute
myocardial infarction.
Methods: We reviewed abnormal ECGs obtained during myocardial infarction with angiographically
documented single vessel disease. All the leads except aVR were evaluated individually according to a
modiﬁcation of the Minnesota code.
Results: A total of 70 patients with patients having documented CAD on angiography. The presence of Q
waves, ST-segment elevation and T-wave inversion in leads I, aVL and V1-V4 were all highly correlated
with the presence of left anterior descending coronary artery disease (p < 0.001), and the same ECG
ﬁndings in leads II, III and aVF were associated with right (RCA) or circumex coronary artery (LCx)
narrowings (p < 0.001). In contrast, ST depression alone was not useful in predicting the site of coronary
artery narrowing. Q waves correctly predicted the location of the coronary disease in 93% of cases, ST
elevation in 87%, T-wave inversion in 86%, and ST depression in 60%.
Conclusions: Our data show that these ﬁndings should lead to a better understanding of the value and
limitations of the 12-lead ECG in localizing coronary artery disease. The ECG location of ST depression is
not very useful in predicting the location of coronary artery disease. No electrocardiographic criteria
distinguished RCA from LCx disease, even in patients with a right-dominant circulation.
KEY WORDS- Electrocardiogram patterns, coronary artery disease, predictive value, single vessel disease

Introduction
The increased use of coronary angiography and the
progress made in various diagnostic imaging techniques
for the diagnosis of ischemic heart disease (IHD) currently
allows highly accurate diagnosis and treatment during the
early phase of myocardial infarction (MI). However, the
standard 12-lead electrocardiogram (ECG) is still the most
common, basic examination method in daily clinical
practice. Because of the small number of lead
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points and the absence of points on the right chest and the
back, the location of the coronary artery lesions in IHD is
roughly divided into the anterior wall and inferoposterior
wall regions,1–3 and a more detailed diagnosis of the
location is often more difﬁcult.4 In addition, for anterior
wall infarction, when the lesion is located more proximal
than distal to the left anterior descending coronary artery
(LAD), the infarct area extends further. In general,
inferoposterior wall infarction related to the left
circumex coronary artery (LCX) or right coronary artery
(RCA) is viewed as having favourable prognosis,5 but an
infarction of the proximal region of the RCA frequently
involves the right ventricle and often the prognosis is
poor.5,6 Therefore, bearing reperfusion therapy in mind, a
more detailed diagnosis of the coronary artery lesions
responsible for the MI is required.7,8
Unfortunately, there is only limited documentation for
these correlations between the location of coronary artery
narrowings or occlusions and the ﬁndings of Q waves
during myocardial infarction. 9,10 There is even less
19
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documentation of the accuracy of electrocardiographic
ST-segment or T-wave changes in identifying the site of
injury or ischemia during infarction. Studies are often
confounded by the inclusion of patients with multivessel
coronary artery disease, which makes it difﬁcult to
determine in which vascular distribution ischemia
occurred. Nonetheless, patients who develop ST
depression in leads II, III and aVF during angina are
commonly referred to as having "inferior wall ischemia"
and are often presumed to have RCA disease; similar
associations are often drawn between ST depression in
anterior precordial leads and LAD disease, and between
ST depression in so-called lateral leads I and aVL and LCx
disease.11

Aims and Objectives of Study
Correlation between the ECG leads and anatomic location
of infarction has been repeatedly conﬁrmed. We
undertook the present study to evaluate the predictive
value of various ECG changes in acute myocardial
infarction in localising the site of coronary artery disease.

Methods
Patient Selection: The study was retrospective, controlled
trial in which patients of acute Myocardial Infarction were
selected who had given informed consent for the
procedure. The onset of a MI is diagnosed from typical
chest pain with characteristic ECG ﬁndings and elevation
of the cardiac enzymes in the serum. The present study
enrolled 70 patients with a ﬁrst episode of MI (49 anterior
wall, 21 inferoposterior wall) who underwent
revascularization of the coronary artery in the ﬁrst 12 h by
percutaneous transluminal coronary angioplasty (PTCA)
in Department of Medicine, Sri Ram Murti Smarak
Institute of Medical Sciences, Bareilly, Uttar Pradesh.
Patients were considered to have one-vessel disease only
if 70% or greater diameter narrowing in one of the three
major coronary arteries (LAD, RCA or LCx) and without
narrowing (> 40%) in the other two coronary arteries or
their branches. No patient with signiﬁcant narrowing in
the left main coronary artery was included.
Inclusion Criteria: The study population consisted of all
70 patients of any age group who met the following
criteria: one-vessel coronary disease as deﬁned above
with no signiﬁcant valvular or congenital heart disease; no
bundle branch block or left ventricular hypertrophy on
resting ECG; and an abnormal 12-lead ECG recorded
during myocardial infarction documented by cardiac
enzyme elevations.

20

Electrocardiogram: All ECGs were reviewed
independently only changes graded as abnormal by both
were included. Serial ECGs recorded during the course of
myocardial infarction were analyzed, and 11 leads (all
except aVR) were evaluated individually according to a
modiﬁcation of the Minnesota code.12 Q waves were
considered signiﬁcant when their duration was at least
0.04 second in any lead or at least 0.03 second in
association with a Q/R ratio greater than 1:3 in leads I, II
and V2-V6. ST-segment elevation was considered
signiﬁcant if the J point was elevated more than 1 mm and
the ST segment remained elevated more than 1 mm and
0.08 second beyond the J point. Similarly, ST-segment
depression was considered signiﬁcant if the J point was
depressed by more than 1 mm and the ST segment was
horizontal or down sloping and remained 1 mm below the
baseline and 0.08 second beyond the J point. T-wave
inversions were considered signiﬁcant in leads I, II and
V2-V6 when the net amplitude was negative; in leads III,
aVF, and aVL, when the QRS was isoelectric or mainly
upright and the net T wave amplitude was negative; and
in lead aVL when the net amplitude was negative and
represented a change from a previous tracing.
Statistical Evaluation : Data were tabulated comparing
the prevalence of Q waves, ST elevation, ST depression
and T-wave inversion in each electrocardiographic lead in
patients with one-vessel disease involving the LAD, RCA
and LCx. To examine the importance of "reciprocal" ST
changes, additional tables were prepared showing the
prevalence of ST depression in tracings with and without
concomitant ST elevation in any lead. The prevalence of
each ECG change was compared between patients with
LAD and non-LAD (RCA or LCx) disease, lead by lead,
with the chi-square test and, where appropriate, by
Fisher's exact test.

Results
Patient Population: The study group consisted of 52 men
and 18 women, ages 27-73 years (mean + SD 48 ± 9 years).
Of the total 70 patients 40 had isolated LAD disease,24
patients had one-vessel RCA disease and 6 patients had
disease limited to the LCx. Four patients with LCx disease
had a right-dominant circulation and two had a leftdominant circulation.
Myocardial Infarction: During the course of myocardial
infarction, the location Of Q waves was highly predictive
of the location of the obstructed coronary artery (table 1).
Fifteen patients with LAD disease developed signiﬁcant Q
waves in one or more of leads I, aVL and V1-V4; with one
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exception, Q waves did not develop in these leads in
patients with RCA or LCx disease (p < 0.001 for each lead).
In contrast, Q waves in leads II, III and aVF reected
infarction in the RCA or LCx territory and occurred in
Myocardial Infarction: During the course of myocardial
infarction, the location Of Q waves was highly predictive
of the location of the obstructed coronary artery (table 1).
Fifteen patients with LAD disease developed signiﬁcant Q
waves in one or more of leads I, aVL and V1-V4; with one
exception, Q waves did not develop in these leads in
patients with RCA or LCx disease (p < 0.001 for each lead).
In contrast, Q waves in leads II, III and aVF reected
infarction in the RCA or LCx territory and occurred in
only one patient with LAD disease (p < 0.001). Q waves
were found in leads V5 and V6 in patients with both LAD
and non-LAD disease. Four of the six patients with LCx
disease and Q waves during infarction had a rightdominant circulation; two had a left-dominant
circulation. All six of these patients showed signiﬁcant Q
waves in at least two of the "inferior" leads (II, III and aVF),
and none developed Q waves in lead I or aVL. ECG criteria
did not distinguish between patients with infarction due
to RCA disease and those with infarction due to LCx
disease.
The associations between the location of ST-segment
elevation during myocardial infarction and the location of
the obstructed coronary artery were also quite strong, but
exceptions were found more frequently than with Q
waves (table 2). ST-segment elevation in leads I, aVL and
V1-V5 during myocardial infarction correlated with the
presence of LAD disease (p < 0.005 for each lead); STsegment elevation in leads II, III and aVF was associated
with RCA or LCx disease (p < 0.005). All patients with LCx
disease and ST elevation during myocardial infarction
had elevation in at least two of the inferior leads (II, III and
aVF).
T-wave inversion in leads I, aVL and V2-V6 during
myocardial infarction was strongly associated with LAD
disease (p < 0.005 in each case) (table 3), and T-wave
inversion in leads II, III and aVF occurred predominantly
in patients with RCA or LCx disease (p < 0.005). All three
patients with LCx disease and T wave inversions during
infarction had inversion in at least two of the inferior
leads. The exceptions to the electrocardiographicangiographic associations were more frequent with Twave inversion than with Q waves or ST-segment
elevation, but the association was still strong.
T-wave inversion in leads I, aVL and V2-V6 during
myocardial infarction was strongly associated with LAD
disease (p < 0.005 in each case) (table 3), and T-wave
inversion in leads II, III and aVF occurred predominantly
in patients with RCA or LCx disease (p < 0.005). All three
© JIMI JAN - MAR 2018 VOL. 12

patients with LCx disease and T wave inversions during
infarction had inversion in at least two of the inferior
leads. The exceptions to the electrocardiographicangiographic associations were more frequent with Twave inversion than with Q waves or ST-segment
elevation, but the association was still strong.
ST-segment depression during myocardial infarction
followed a different pattern. Depression in leads I and aVL
was associated with RCA or LCx disease, and depression
in leads III and aVF was associated with LAD disease (all p
< 0.001) (table 4). These ST depressions probably represent
"reciprocal" changes. Of the 51 patients with ST
depression during myocardial infarction, 44 also had
simultaneous ST elevation in other leads. Patients with ST
elevation in leads I, aVL and V1-V5 tended to have ST
depression in leads II,III and aVF, whereas patients with
ST elevation in leads II, III and aVF tended to have ST
depression in leads I and aVL.
When ECGs recorded during infarction, ST depression in
leads I and aVL was associated with RCA or LCx disease
(p < 0.001) (table 4), and ST depression in leads III and aVF
with LAD disease (p < 0.001). These ﬁndings are opposite
to those found with Q waves, ST elevation and T-wave
inversion and are probably due to a high prevalence of
"reciprocal" ST segment depression. If tracings with ST
depression alone are examined (excluding tracings with
ST elevation in some leads and depression in others), these
signiﬁcant associations disappear.
Of the 51 patients in whom ST depression was recorded
during the course of myocardial infarction, 44 had ST
elevations in other leads on the same tracing. These
"reciprocal" changes were seen less often in patients with
infarctions due to LAD occlusion than in patients with
LCx or RCA disease. In patients with reciprocal changes,
ST depression was noted in lead II, III or aVF in every case
of LAD disease, and in lead I or aVL in every case of RCA
disease. ST depression in the precordial leads was seen in
six of 20 patients with RCA disease. In the ﬁve cases of
reciprocal change due to LCx infarction, ST depression
was found in at least three precordial leads in all ﬁve
patients and in lead I or aVL in four of the ﬁve.
Predictive Value: Table 6 illustrates the usefulness of
electrocardiographic location of Q waves and ST-T
changes in localizing coronary artery disease in this
selected patient population. The presence of a Q wave in
two or more of leads I, aVL and V,-V4 during myocardial
infarction was 93% predictive of LAD disease; ST
elevation in two or more of these leads during infarction
was 87% predictive; and T-wave inversion in two or more
of these leads during infarction was 83% predictive.
Similarly, the ﬁnding of Q waves in two or more of leads II,
III and aVF during infarction was 94% predictive of RCA
21
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or LCx disease; ST elevation in two or more of these leads
during infarction was 93% predictive; and T-wave
inversion in two or more of these leads during infarction
was 86% predictive. Excluding patients who had
simultaneous ST elevation and depression, ST depression
in two or more of leads I, aVL and V1-V4 during infarction
was 60% predictive of LAD disease; ST depression in two
or more of leads II, III and aVF was 50% predictive of RCA
or LCx disease. By these criteria, the ECG location of Q
waves, ST elevation and T-wave inversion were highly
predictive of the anatomic location of coronary disease (p
< 0.001 in each case), but ST depression was not predictive
(p > 0.25).

Discussion
Although coronary angiography is the gold standard for
determining the infarct-related artery in acute myocardial
infarction, the ECG can be a clinically valuable tool in
identifying the culprit artery.13 The early and accurate
identiﬁcation of the infarct-related artery on the ECG can
help predict the amount of myocardium at risk and guide
decisions regarding the urgency of revascularization.
Accurate localization of infarct-related artery from
surface electrocardiogram is crucial in formulation of
management and need for early thrombolysis or primary
percutaneous coronary intervention. The recent ﬁndings
of masoudi et al. suggest that the failure to identify highrisk ECG patterns in patients with acute myocardial
infarction (AMI) results in lower quality care in the
emergency room and highlights the importance of system
changes to enhance the accuracy of ECG interpretation.14
The present study shows that (1) the development of Q
waves, ST elevation or T-wave inversion in lead I, aVL or
V1-V4 is highly predictive of LAD disease; (2) the
development of Q waves, ST elevation or T-wave
inversion in lead II, III or aVF is highly predictive of the
presence of RCA or LCx disease, regardless of whether a
right, left or balanced distribution is present; (3) RCA
disease cannot be distinguished from LCx disease by ECG
criteria; (4) "reciprocal" ST depression frequently
develops during infarction; and (5) the ECG location of ST
depression is not very useful in predicting the location of
coronary artery disease.
These conclusions are based on a study of patients with
one-vessel coronary disease in which many tracings were
recorded during myocardial infarction. Although this
study did not include a large number of patients with
angina at rest and stress testing, the patterns of STsegment and T-wave changes in this group paralleled
those recorded during infarction. Investigation of patients
with one-vessel coronary disease is important, because
only in such patients can one be reasonably certain in
which vascular distribution ischemia or infarction is
occurring.
22

The correlation between the leads in which pathologic Q
waves occur and the anatomic location of the infarction
was noted as long ago as 193515 and has been repeatedly
conﬁrmed.16-20 With the advent of coronary angiography,
these correlations were extended to include coronary
artery anatomy.9,10 Early studies were limited, however, by
the frequent occurrence of multivessel disease;
furthermore, ECGs were not examined lead by lead, and
leads I and aVL were not evaluated in many cases. Our
data from a more homogeneous patient
population show that infarctions termed anterior,
anteroseptal, anterolateral and lateral are all caused by
LAD occlusion, whereas inferior or diaphragmatic
infarctions are due to RCA or LCx disease. Contrary to
some suggestions,21 "lateral" infarctions with changes in
leads I and aVL did not occur in patients with LCx
occlusions. Q waves in these leads may reect infarction of
the LAD diagonal territory.
Experimental studies have shown that ST-segment
elevation on the surface ECG develops during epicardial
or transmural myocardial injury.22-27 ST-segment mapping
studies during myocardial infarction28 and analyses of
electrocardiographic-angiographic correlations during
coronary spasm29-31 have generally supported the belief
that ST elevation in precordial leads indicates transmural
ischemia or injury in the LAD distribution, and ST
elevation in the "inferior" leads (II, III and aVF) indicates
transmural ischemia or injury in the RCA or LCx
distribution. In the present study, we conﬁrmed these
ﬁndings and further analyzed the correlations lead by
lead.
Although T-wave changes have long been recognized as a
marker for myocardial ischemia and infarction,21-23 few
data are available as to their usefulness in locating the
anatomic site of the perfusion deﬁcit. The present study
shows that the location of new T-wave inversions on the
resting ECG during myocardial infarction is useful in
predicting the site of coronary artery disease;
Our ﬁnding of the non-speciﬁcity of the site of ST
depression during stress testing for localizing the likely
region of myocardial ischemia (i.e., the region perfused by
the vessel with signiﬁcant stenosis) is in accord with some
studies32-37 but at variance with others.38-40 We believe that
the nonspeciﬁcity of ST-segment depression in localizing
the site of is chemia or infarction is due to the multiple
ways in which ST depression can be produced. Animal
experiments have shown that subendocardial ischemia or
injury can produce ST depression in leads overlying the
area of damage, and transmural ischemia or injury can
produce ST depression in distant "reciprocal" leads.24-26,41,42
Thus, ST depression in lead II, III or aVF might be due to
subendocardial ischemia in the
© JIMI JAN - MAR 2018 VOL. 12
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distribution of the LCx or RCA or to transmural ischemia
in the distribution of the LAD. There is no clear means of
differentiating the two possibilities based on the ECG
alone. Studies involving ST-segment mapping28,43 and
vectorcardiography34,35 in patients conﬁrm these ﬁndings
and emphasize the variability in translation of epicardial
leads into body surface precordial and limb leads.44 An
alternative explanation, while unlikely, is that ischemia
may actually develop in a region supplied through a
nonstenotic coronary artery (e.g., due to coronary spasm
or abnormal wall stress).
In patients with acute transmural myocardial infarction,
several authors have attempted to predict the presence of
a second jeopardized vascular territory by the presence of
ST depression in "opposite" electrocardiographic leads,
often with disparate results. For example, anterior
precordial ST-segment depression in the setting of acute
inferior myocardial infarction has been variously
attributed to concomitant anterior (LAD) disease45,46 or to
extensive posterolateral (RCA or LCx) infarction.47,48
However, the high prevalence of "reciprocal" ST
depression in patients with one vessel disease suggests
that localization of additional regions at risk for ischemia
or infarction may not be possible by examining STsegment depression alone. This is particularly important
in populations with a high prevalence of multivessel
disease, such as patients with myocardial infarction. Our
data suggest that the presence of ischemia or infarction in
more than one vascular territory may only be reliably
identiﬁed when Q waves, ST elevation or T-wave
inversion are present in both anterior and inferior leads.
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Vitamin D Deﬁciency: Symptomatology
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Abstract
The present study was undertaken to ﬁnd out the symptoms of isolated 25 (OH) vitamin D deﬁciency.The
data were collected on 46 patients who had non osteomalacic symptoms along with isolated 25(OH)
vitamin Ddeﬁciency. All these patients were subjected to detailed investigations. Those patients who were
detected to be havingsome other associated diseases were excluded from this study. The study included 31
(67%) female and 15 (33%) malepatients of all age groups. Thirtythree (72% ) patients complained of joint
pain, 27 (59%) patients had backache, 18(39%) patients had proximal muscle weakness, 13 (28%) patients
had pain in legs and thighs, 9 (19%) patients hadnumbness over different part of body, 9 (19%) had
muscular twitchings, 2 (4%) patients had tetany. Many patients hadcombination of more than one
symptoms. The signiﬁcance of isolated 25 (OH) vitamin D deﬁciency in non speciﬁcmusculoskeletal and
some other symptoms has been established in this study. A large scale future study can beundertaken for
further strengthening this study. Imrovement in Vitamin D level in human being can lead to good healthfor
all.

Introduction
Till now we know that vitamin D deﬁciency cancause
rickets in children and osteomalacia in adults.Previously
it was thought that vitamin D deﬁciency iscommon in
children only. Recently more frequentmeasurement of
vitamin D in adults, has shown thatvitamin D deﬁciency is
much more common withoutthe typical features of
osteomalacia. The lack of sunexposure1,2 being the most
prominent cause of vitaminD deﬁciency there also exists
other causes likemalabsorption and inadequate dietary
intake. The general population and the medicalpractitioners in particular are not well aware of vitaminD
deﬁciency. There are so many patients takinganalgesic
drugs for their bodily pain without any relief.Mere
supplementation of vitamin D give them relief oftheir
symptoms. There are minimal literature on signsand
symptoms of isolated vitamin D deﬁciency. Thepresent
study is designed to know the signs andsymptoms of
isolated Hypovitaminosis D.
1. Assistant Professor, Department of Medicine,
Government Institute of Medical Sciences, Greater
Noida.
2. Associate Professor, Department of Orthopedics,
Government Institute of Medical Sciences, Greater
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Background
Several studies has shown varying prevalence rateof
vitamin D deﬁciency. Forrest et al3 has studiesvitamin
deﬁciency in US adults and has found 41.6%overall
prevalence rate. They found obesity, illiteracy,low HDL
cholesterol, poor health and “no daily milkconsumption”
were all associated with hypovitaminosisD. Choi EY4 has
studied 25(OH) vitamin D status anddemographic and
life style determinants of 25(OH)vitamin D among Korean
adults and has found lowvalues in spring, young urban
residents, sedentaryworkers and non-alcoholics.
Tolppanen et al5 hasstudied the vitamin D concentration
in children andfound 29% prevalence and correlate
lowsocioeconomic position, female gender, less time
spent outdoors, older age and winter season with low
vitaminD level. Catherine et al6 in their study found 42%
of the307 normal healthy adolescents had vitamin
Ddeﬁciency.

Materials and Methods
The study involves analysis of 46 patients seenfrom
December 2016 to March 2018 in the district ofGautam
Budha Nagar. Patients with low level ofvitamin D and
normal level of serum calcium wereincluded in this study.
Patients with associated illnesseslike diabetes mellitus,
hypothyroidism, COPD etc andthose with evidence of
osteomalacia were excludedfrom this study. A chart was
prepared with details ofpatients complaints, age, sex,
dietary habits,occupation, mobile number, weight,
25
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height, associatedillness, sun exposure, history of drug
intake especiallyINH, Rifampicin, Phenobarbitone,
Ketoconazole, placeof living-urban/rural and detailed
investigations to ruleout any associated illnesses. They
were asked for theircomplaints like 1) Back pain, 2)
Proximal muscleweakness, 3) Lower limb pain, 4)
Muscular twitchings,5) Tetanic spasm 6) Fatigue, 7)
Numbness, 8)Generalized bodyache. The signs were
elicited in theform of sternal or rib tenderness. The serum
level of 25(OH) vitamin D and Calcium were measured
pre andpost vitamin D therapy. Initially total of 53
patient’sdata were collected. After detailed analysis of the
data,9 patients were excluded from the study as
thesepatients had associated diseases or calcium
deﬁciency.Thus the data of 46 patients were analysed.
The25(OH) vitamin D level of <20 ng/ml is considered
asVitamin D deﬁciency and level between 20 to 29.9
ng/ml is taken as vitamin D insufﬁciency. The 25
(OH)vitamin D level of 30 to 100 ng/ml is considered
asnormal. In this study all those patients who had lessthan
20.0 ng/ml of 25 (OH) vitamin D are included.

Table 2: Sex Distribution (n=46)
Sex

Male

15

33

Female

31

67

Table 3: Presenting Symptoms and Signs (n=46)**

The demographic analysis of these patientsshowed 14
(30%) patients were of the age group 21-30years and 13
patients (28%) of age group 41-50 years.There were 5
patients (%) each in the age gruop 51-60and 61-70 years
age group and one patients each in agegroup 71-80 and
less than 20 years.
Table 1: Age Distribution (n=46)
Number of Patients

Percentage

The presenting symptoms and signs are depictedin table
3. Many patients had more than one symptomsand signs.
The joint pain was the most prominent symptom.A total of
33 (77%) patients had joint pains. Backachewere
presented in 27 (59%) patients. The proximalmuscle
weakness was present in 18 (39%) patients. Atotal of 15
(33%) patients had bone tenderness in theform of sternal
or rib tenderness. Thirteen (28%) ofpatients had pain legs
or thighs, 9 (19%) patients hadnumbness over different
part of body. A similarnumber (9 patients ) complained of
fatigue. Fourpatients reported muscular twitchings. Two
patients (4%) had Tetany. Two patients (4%), both
male,complained of decreased sexual activity in the form
oferectile dysfunction and this was their single complaint.

Results

Age Group

Number of Patients

Percentage

(years)

Symptoms and Signs

Number of patients

Percentage

Sr
No

Proximal
Muscle Weakness

1

18

39

2

Pain joints

33

72

3

Backache

27

59

4

Pain legs

13

28

Numbness

9

19

4

9

<20

1

2.5

5

21-30

14

30

6

31-40

7

15

41-50

13

28

51-60

5

11

61-70

5

11

71-80

1

2.5

>80

0

0

Muscular
Twitchings

7

Tetany

2

4

8

Fatigue

9

20

9

Decreased
sexual activity

2

4

10

Bone
Tenderness

15

33

**

Patients had one or more than one symptoms.

There were 31 (67%) female patients as comparedto 15
(33%) male patients.
26

© JIMI JAN - MAR 2018 VOL. 12

JOURNAL OF INTERNAL MEDICINE OF INDIA JAN - MAR 2018 VOL. 12 NO. 1 RNI No. 69152/98

Discussion
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Role of HbA1c In Diagnosis of
Gestational Diabetes Mellitus
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Abstract
Introduction: Gestational Diabetes Mellitus (GDM) is deﬁned as 'carbohydrate intolerance with
recognition or onset during pregnancy', irrespective of the treatment with diet or insulin. HbA1C has been
used as a marker for diagnosing Type 2 Diabetes Mellitus, but in Gestational Diabetes Mellitus it is not used
as diagnosing marker. The aim of this study was to evaluate the role in diagnosing GDM, based on OGTT as
reference diagnosing test.
Materials and Methods: The study population was derived by screening pregnant females attending for
their routine antenatal check-up from 24 to 28 weeks of gestation. The diagnosis of GDM was made on the
basis of OGTT cut off given by IADPSG and DIPSI criteria.
Those who were diagnosed by IADPSG criteria, HbA1C levels were measured in them.
Results: On comparing the HbA1C in GDM and non-GDM cases diagnosed by IADPSG criteria values
were found to be higher among GDM as compared to non-GDM and differences were found to be
statistically signiﬁcant for HbA1c, but the mean values were very low that the diagnostic cut-off.
Conclusion: HbA1C can't be used as the criteria for diagnosis as its value is much lower in pregnancy and
lowering the cut-off to that level would have many false positives, so it better to use the gold standard
criteria for the diagnosis of GDM.

Introduction
Gestational Diabetes Mellitus (GDM) is deﬁned as
'carbohydrate intolerance with recognition or onset
during pregnancy', irrespective of the treatment with diet
or insulin. HbA1C has been used as a marker for
diagnosing Type 2 Diabetes Mellitus, but in Gestational
Diabetes Mellitus it is not used as diagnosing marker.
Traditionally, the OGTT has been the test of choice for this
condition. It can be preceded by a screening strategy such
as fasting glycemia (FG) or a glucose load test. However,
there are still divergences as to the OGTT cut-offs which
should be used for the diagnosis of GDM and also a recent
review concluded that the evidence is insufﬁcient to
1. Professor Department of medicine, KGMU
2. Junior resident 3, Medicine, KGMU
3. Junior resident 3, Medicine, KGMU
4. Associate Professor and Head of Department of
Endocrinology, KGMU
5. MBBS Final professional student, KGMU
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permit assessment of which strategy is best to diagnose
GDM 1, 2. In 2010, the American Diabetes Association
(ADA) included the HbA1c test as a diagnostic criterion
for diabetes (DM) in the general population. The cut-off of
HbA1c _48 mmol/mol (6.5%) was established for the
diagnosis and was endorsed by the World Health
Organization (WHO) in 2011 3, 4. This cut-off has high
speciﬁcity in diagnosing DM 5,6,7. However, HbA1c and
glucose tests show very weak agreement, and it seems that
these two tests may identify different populations of
patients 5. Although OGTT is accepted as the diagnostic
test for GDM by international organizations, it requires at
least 8h fasting, extensive patient preparation, lacks
reproducibility, it is time-consuming and unpalatable.
Unlike, HbA1c may be measured any time of the day, has
less biological variation, higher reproducibility, and
better analytical stability as compared to glucose
measurements 8. Additionally, HbA1c test does not need
fasting and would be more comfortable for pregnant
women than the OGTT. Nevertheless, its use for the
© JIMI JAN - MAR 2018 VOL. 12

JOURNAL OF INTERNAL MEDICINE OF INDIA JAN - MAR 2018 VOL. 12 NO. 1 RNI No. 69152/98

diagnosis of GDM has not yet been recommended by any
current guidelines.
The aim of this study was to evaluate the role in
diagnosing GDM, based on OGTT as reference diagnosing
test.

Materials and Methods
This was a cross-sectional observational study, conducted
at King George's Medical University, Lucknow, Uttar
Pradesh between Aug 2016 and Sept 2017. The
participants were recruited from the Outpatient
departments of Department of Endocrinology, Medicine
and Obstetrics & Gynaecology. Pregnant women between
24 to 28 weeks of gestation fulﬁlling the inclusion and
exclusion criteria were included in the study after
obtaining a written informed consent.
The study population was derived by screening pregnant
females attending for their routine antenatal check-up
from 24 to 28 weeks of gestation. The diagnosis of GDM
was made on the basis of OGTT cut off given by IADPSG
and DIPSI criteria.
Those who were diagnosed by IADPSG criteria, HbA1C
levels were measured in them.

Results
A total of 36 patients were diagnosed as GDM on the basis
of IADPSG criteria and 21 patients were diagnosed on the
basis of DIPSI and in both these groups, HbA1C levels
were measured.
TABLE1: Association HbA1Cwith GDM (IADPSG
Criteria)

HbA1c

GDM (n=36)

Non GDM (n=123)

'p' value

4.90

4.66

<0.001

0.47

0.43

TABLE 2: Association of HbA1C with GDM (DIPSI
Criteria)

HbA1c

GDM (n=21)

Non GDM (n=138)

'p' value

4.87

4.70

0.034

0.52

0.44

TABLE 3: Association of HbA1C with GDM (Any
Criteria)

HbA1c

GDM (n=45)

Non GDM (n=114)

'p' value

4.84

4.67

<0.001

0.49

0.43

On comparing the HbA1C in GDM and non-GDM cases
diagnosed by IADPSG criteria values were found to be
higher among GDM as compared to non-GDM and
differences were found to be statistically signiﬁcant
HbA1c (4.84±0.49 vs. 4.67±0.43%; p<0.001).
© JIMI JAN - MAR 2018 VOL. 12

In GDM cases diagnosed by DIPSI criteria, the difference
is also found to be statistically signiﬁcant HbA1c
(4.87±0.52 vs. 4.70±0.44; p=0.034).
Also in GDM cases diagnosed by any of the above criteria,
the difference is found to be Signiﬁcant HbA1c (4.84±0.49
vs. 4.67±0.43%; p<0.001).
The mean value HbA1C for diagnosing GDM was found
to be 4.84 ( IADPSG), 4.87 (DIPSI) and 4.84 ( any criteria ).

Discussion
We evaluated the role of HbA1C in diagnosing the GDM.
We found that the correlation in HbA1C was signiﬁcant in
GDM and non-GDM cases. BUT the mean value for the
diagnosing the GDM was lower i.e., 4.84±0.49, which is
much lower than the value used for diagnosing the Type 2
Diabetes Mellitus. The presence of anemia can cause a
reduction in HbA1c values, and some studies suggest that
this may be one of the reasons for the lower HbA1c levels
observed during pregnancya. but anemia alone cannot
explain the low levels of HbA1C as they were also lower in
the non-GDMcases, so there have to other physiologic
processes that need to be studied further. So in case of
HbA1C, if we lower the cut-off of HbA1C to 5.0, we would
be able to diagnose GDM, but the levels in non-GDM cases
were also much lower, so we can't lower the cutoff to this
level. It implies that not feasible to use HbA1C over OGTT
for diagnosing of GDM. Studies done to evaluate the role
HbA1C in GDM are
A study done by Paula Breitenbach Renz et al 9 suggested
that combined HbA1c and OGTT measurements may be
useful in diagnosing GDM, and not HbA1C alone is
helpful in the diagnosis of GDM. Alhossain Khalafallah et
al 10 suggested that pregnant women with an HbA1c of
5.4% (36 mmol/mol) should proceed with an OGTT. This
may result in a signiﬁcant reduction in the burden of
testing on both patients and testing facility staff and
resources. Further investigations are required to integrate
and optimize the HbA1c as a single, non-fasting,
screening tool for GDM. LENE R. NIELSEN et al 11
suggested that HbA1c was lower early in pregnancy and
further decreased in late pregnancy compared with agematched non-pregnant women using a DCCT-aligned
method.

Conclusion
HbA1C can't be used as the criteria for diagnosis as its
value is much lower in pregnancy and lowering the cut-off
to that level would have many false positives, so it better
to use the gold standard criteria for the diagnosis of GDM.
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Review Article

Armor Regime For Management Of Rheumatic Fever &
Rheumatic Heart Disease Easy And Painless
Arati Dave Lalchandani

Abstract
ARMOR ie Arati's Regime for Management Of Rheumatic fever. The ARMOR regime basically consists of
diagnosis and management of rheumatic fever/ rheumatic heart disease in today's context and in a very
easy and simpliﬁed way. For eradication of RF/RHD we must have a simpliﬁed diagnosis, treatment must
be painless, easily available and safe, and prophylaxis must be painless, safe, easily available, readily
administered, weekly oral single dose. The seven-and-odd-decades-old Jones criteria for diagnosis and
management of rheumatic fever should only form a skeletonbase for today's way of diagnosis and
management of rheumatic heart disease and not copied ad verbatim. We have seen that out of all the major,
minor and essential criteria for diagnosis of Rheumatic Feverand Rheumatic Heart Disease the most
common, frequent, and sufﬁcient criteria are arthralgia or arthritis,carditis or organic heart valvular disease
and any evidence of streptococcal infection especially history of sore throat, along with the most essential
and irrefutable evidence by echocardiography Doppler study.

Introduction
ARMOR criteria :So actuallyarthritis,carditis and
echocardiographic evidence of rheumatic heart valve
involvement is quite sufﬁcient to diagnose Rheumatic
Fever and Rheumatic Heart Disease with high speciﬁcity
and sensitivity.
As regards treatment for rheumatic fever and Rheumatic
Heart Disease we need a drug which is highly efﬁcacious
against Group A Beta Hemolytic Streptococcus (GABHS)
which is the causative agent for Rheumatic Fever and
Rheumatic Heart Disease for primary prevention,
treatment and secondary prophylaxis.
The best drug discovered till date for GABHS is
AZITHROMYCIN.
In ARMOR Azithromycin must be given in a dose of 500
mg one tablet daily for 5 days followed by 1 tablet once a
week for one year for primary prevention, treatment and
secondary prophylaxis of RF / RHD.
ARMOR for arthritis :Further in ARMOR, Aspirin, the
drug used for Rheumatic arthritis in high doses is replaced
by Aceclofenac 200mg twice a day or even Nimesulide
200mg twice a day for 5 days only or more according to
physician's discretion.
The detailed explanation and work-up with evidencein
support of each and every aspect of ARMOR is mentioned
and substantiated in detail in the following text.
ARMOR FOR DIAGNOSIS OF RF RHD : In a study by
Ravisha MS et al of Rheumatic fever and rheumatic heart
Ex Director Professor & Head PG Institute of Medical
GSVM Medical Collage, Kanpur
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disease clinical proﬁle of 550 cases in India,arthritis and
carditiswas found in in 169 (67.6%) and 105 cases (42%),
respectively and chorea in 47 cases (18.8%) and erythema
marginatum in four only. The Jones criteria is too
complicated therefore to simplify the diagnosis of
rheumatic fever it was suggested by Lalchandani etal to
include patients with arthralgia or arthritis,carditis/
cardiac involvement suggestive of rheumatic heart
disease and echocardiographic evidence of rheumatic
heart disease.
If the diagnosis of RF and RHD was simpliﬁed and only
migratory arthritis, endocarditis with history of sore
throat, were given sufﬁcient importance to start early
prophylaxis more cases would be cured before serious
organic heart disease could occur.
Jones criteria make sense only when applied along with a
strong clinical suspicion and judgement.
In India it is always better to overdiagnose RF rather than
underdiagnoseby strict adherence to the Jones criteria.
In a study of 200 patients of RF by Lalchandani et al it was
shown that out of all the Jones criteria only arthritis and
arthralgia and carditis was present in the patients.
No patient had chorea and erythema marginatum or
subcutaneous nodules all of which are major Jones
criteria.
This is the pattern from most cases of rheumatic fever.
Echocardiography in rheumatic fever: Diagnosis of
carditis with valvular regurgitation increases with the use
of echo in patients of a RF. Echo is an extremely useful tool
for detection of rheumatic heart disease.
In Echo-based screening of school children Carapetis et al
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found that echocardiography woulduncover 10
subclinical rheumatic heart disease cases for every clinical
case.
In a Cambodian study published in 2007 and reported by
Hardwire it was suggested that all cases of RF even on
suspicion must be screened by echocardiography
compulsorily.
ARMORFOR RHEUMATIC ARTHRITIS: Aceclofenac
200mg twice a day or even Nimesulide 200mg twice a day
for 5 days only or more according to physician's discretion
must be the drug regime of choice.
The age-old treatment with aspirin should be discouraged
as it is a very toxic drug causing peptic ulcer,
hematemesis,haemorrhage, rhinitis, bronchial asthma,
Reye's syndrome and even death. Moreover, aspirin has to
be given for 6 weeks to 6 months and then tapered over a
few weeks. It has to be given in very high doses of 8–12
g/day due to which the compliance is very poor especially
in children.
Aceclofenac is a very effective and safe drug with good
antiarthritic, anti-inammatory and analgesic properties.
It can be stopped suddenly and does not need to be
tapered. It is largely free of side effects and is easily
available and affordable. It is more cost effective.
ARMOR FOR TREATMENT AND PROPHYLAXIS: The
standard and age-old treatment of RF/ RHDie GABHS is a
single injection of Benzathine Penicillin G given
intramuscular after sensitivity test in a dose of 1.2 million
units. For secondary prophylaxis, this is followed by
Injection Benzathine Penicillin given intramuscular, each
time after sensitivity test, after every 21 days (3weeks), in
the same dose of 1.2 million units.
The treatment and prophylaxis of RF/ RHD has never
seriously been reviewed in the light of newer drugs
discovered for GAS (Group A Streptococcus) after
Penicillin. All the other drugs mentioned above are oral
forms which could never be an alternative to Benzathine
Penicillin due to the daily dose required, except for
Azithromycin which has a long half-life and several other
pharmacological properties which make it an ideal drug
for treatment and prophylaxis of RF/ RHD. Benzathine
Penicillin G is in use for past 60 years due to convenience
of dosing, its undoubted efﬁcacy in eradication of the
GABHS, and the low cost. But the scene is changed now.
We must replace the use of Penicillin with a suitable drug,
and never look back, for reasons detailed below.
Acute Rheumatic Fever (ARF) usually affects children
aged 5 to 15 years, but recurrences of attacks with
rheumatic activity or ongoing inammation and intervals
of rapid progression of valvular disease continue up to age
40 and even beyond. Rarely may it be detected for the ﬁrst
time even at the age of 50 years and beyond.
ARF begins with a respiratory tract infection usually a
sore throat caused by Group A Beta Haemolytic
Streptococci (GABHS).
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As there is no speciﬁc or deﬁnitive test for ARF, diagnosis
is made by a combination of clinical features and to great
extent the physician's discretion. For Rheumatic Heart
Disease (RHD), the single most conﬁrmatory evidence is
the Echo Doppler Study.
For prevention of Rheumatic Fever (RF) there is no
treatment of ARF that has been proven to alter the
likelihood of developing, or lessened the severity of RHD.
In a study by an International RF Study Group of 1790
patients from 11 countries, RF recurred in 8 (.45%) in those
who received Benzathine Penicillin prophylaxis
compared with 11 of 96 (11.5%) who did not comply. This
shows that recurrence may occur even with best
prophylaxis and that compliance is very important.
So at best, our attempt should be to eradicate the GABHS
infection at the outset and give maximum symptomatic
relief possible to the patient.
The non-drug prevention of RF / RHD, like improving
socio economic Conditions, housing, sanitation,
overcrowding has not been possible in developing nations
where RF /RHD is a major health problem. So the
mainstay of primary prevention is timely and appropriate
drug treatment.
The drug of choice for the past 60 odd years has been
Penicillin in different forms namely: Phenoxymethyl
Penicillin 500mg oral twice daily or Amoxycillin 1g daily
divided in 3 doses, Injection Procaine Penicillin IM twice a
day, or Benzathine Penicillin G single dose IM 1.2 million
units. Alternative to above drugs are
ErythromycinjCephalosporins like Cefadroxil,
Cephalexin, Cefuroxime axetil, Cefpodoxime
proxetil, Cefdinir, and Tetracyclines, Sulphisoxazole,
Sulphadiazine, macrolides and Azalides etc. All above
drugs have a big list of disadvantages of using in RF /
RHD.
Best drug for the GABHS to date is AZITHROMYCIN
which if started within 9 days of onset of sore throat
almost all cases of ARF will be prevented.
Hence the best drug for RF RHD is AZITHROMYCIN for
primary prevention and also to treat recurrent attacks of
ARF as well as for the secondary prevention in terms of
safety, availability, compliance, efﬁcacy, affordability and
tolerability. In fact he only drug with all these properties is
Azithromycin. Ordinarily, sore throat whether viral or
Streptococcal (GAS - Group A Streptococcus), resolves in 3
to 5 days but if we have to prevent RF/ RHD, then all cases
of sore throat even if cured or relieved of symptoms must
be given the full course of Azithromycin 500mg
(12mg/Kg) once daily for 5 days. Secondary Prevention of
RF: Long term secondary prophylaxis is advocated in
RF/RHD, as a known patient of RF is at higher risk for
recurrent attacks of RF and progression of valvular heart
disease than the general population. The best known
antibiotic up till now has been Benzathine Penicillin G 1.2
million units given at interval of 3 to 4 weeks (with more
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data to support 3-weekly intervals). The treatment and
prophylaxis of RF/ RHD has never seriously been
reviewed in the light of newer drugs discovered for GAS
(Group A Streptococcus) after Penicillin. All the other
drugs mentioned above are oral forms which could never
be an alternative to Benzathine Penicillin G is in use for
past 60 years due to convenience of dosing, its undoubted
efﬁcacy in eradication of the GABHS, and the low cost. But
the scene is changed now.
We must replacethe use of Penicillin with a suitable drug,
and never look back, for the following reasons:
Patients of RF/RHDare usually from the villages
who ﬁrst go to their family doctor or CHC for
treatment. For the past two decades, with the
gradually increasing distrust of the patients for the
doctors and with the Consumer Protection Law for
medical practice, the doctors, paramedics and the
nurses have become very fearful of giving injections
of Penicillin due tothe severe fatal reactions which
occur in more than 1 in 10,000 patients, which is not a
small number by any means considering that there
may be more than 20 million people affected by RF/
RHD in the world today (AHA Scientiﬁc Statement
Circulation March 24, 2009).
Also, this drugBenzathine penicillin has become very
difﬁcult to procure and the patients have many a
times to buy it in the black paying many times the cost
of the drug.
They have to travel long distances in search of some
person who will be ready to give them the injection,
knowing the hazards. Even big hospitals, district
hospitals and medical college hospitals refuse to give
these injections due to the sudden severe reaction
causing death of the patient or, they do so only after
getting signed consents of the relative saying that
they, are well aware and are prepared for the fact that
their child (relation) may well drop down dead after
the prick (even after-proper sensitivity test each time
that the injection is administered).
We have come a long way from those days when
there was no option apart from penicillin oral or
injectable and it was a 'take or die' situation. Today
when the patient's parents askDoctor, is there any
other option? - then one can't say - no, that's the only
drug if you wantto save your child.
After an injection of Benzathine Penicillin, invariably
the patient, usually asmall child suffers from aches
and pains all over and especially at the site of
injection; fever, which does not recover any sooner
than it's time for next injection.
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The injection itself is oily and painful and more than 2
ml in quantity. It has to be given deep intramuscular
whereas the patients of RHD are usually from poor
socioeconomic strata, very cachectic and
malnourished with poor muscle mass.
There are frequent cases of patients showing
transientvalvulitis of mitral and aortic valve after
injection of Benzathine Penicillin. So ironically this
becomes a cause for continuing the injection for say
another 5 years and then the patient ends up with the
injection being prescribed lifelong. [May be this is the
reason that there are recommendations for giving it
lifelong]!
Some drugs which interact with penicillin include
warfarin, aspirin, tetracycline, diuretics etc. These are
commonly coprescribed drugs in patients of RF /
RHD.
Benzathine penicillin is not for IV use at all.
Inadvertent IV injection can cause cardiorespiratory
arrestanddeath.
Hypersensitivityand allergic reactions, immediate
and delayed are common.
It should not be injected near a nerve, artery orvein.
Pseudomembranous colitis is common with
penicillin.
Clostridium difﬁcile associated diarrhoea (COAD)
occurs which can increase the morbidity and
mortality.
There is enoughevidence and experience with
Benzathine Penicillin to show that it itself causes all
features of ARF like fever, arthritis and even
valvulitis, not to mention the well known fatal
anaphylaxis risk.
There is ample scientiﬁc supporting literature for all of the
above. A l l t h e a b o v e p r o b l e m s r e s u l t i n t o t a l
noncompliance leading to the progression of valve
destruction anddeath of the patient. Any amount of
counselingalso does not help as the patients and
attendants are more terriﬁed of the injection and its
consequences compared to the pains and agony of the
disease itself, which they realize will progress relentlessly
sometimes irrespective of years of painful prophylaxis.
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The solutionis to give tablet Azithromycin 500 mg once
daily for 5 days consecutively as initial treatment,
andthen 1 tablet of Azithromycin 500 mg only once a
weeki.e. say every Sunday morning for,1 year only.
In our institution this antibiotic with more or less similar
regime has been in use for over 9 years and found to be
nearly 100% effective in terms of almost no relapse,
recurrence or new cases of RF and RHD, nearly 100%
compliance and freedom from side effects. It may be given
for more than 1 year if at all there is sore throat or relapse of
the disease i.e. any of the symptoms of disease or any
suspicion thereof, for an extended period according to the
discretion of the treating doctor.
This regime has been worked out with the following facts
for backup andrationalization:
The basis of giving Azithromycin only once a week is
the long half-life of the drug which is sufﬁcient to
eradicate GAS,and suppress any autoimmune
inammatory process in the heart which may start
mid-week, when the drug is given at weekend.
Azithromycin is acid-stable and so can be taken
orally without damage from gastric acids. It is readily
absorbed, but its absorption is greater on an empty
stomach. Azithromycin can be taken with or without
food.
Time to peak concentration is 2.1 to 3.2 hours for oral
dosage, and 1-2 hours for IV forms.
Due to high concentration in phagocytes
Azithromycin is actively transported to site of
infection. During active phagocytosis large
concentration of Azithromycin is released.
The concentration of Azithromycin can be 50 times
higher in the tissues than in plasma. This is due to iontrapping and high lipid solubility of the drug.
Concentrations in target tissues such as lungs and
tonsils exceed the MIC 90 after a single dose of 500
mg. The single daily dose administration is a big
advantage.
Azithromycin is the ﬁrst of a class of antibiotics
designated chemically as azalides. The chemical
name of Azithromycin is 9-deoxy9-za9-a-methyl-9ahomoerythromycin.
The molecularweight is 749.0.
The mode of action of Azithromycin is inhibition of
proteinsynthesis in bacteria by binding to 50s
ribosomal subunit and preventing translocation of
peptides
Azithromycin's long half-life allows a large single
dose to be administered and yet maintain
bacteriostatic levels in the infected tissue for several
days.
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Following a single 500mg dose, plasma concentration
of Azithromycin declines in a polyphasic pattern
with a mean apparent plasma clearance of 630
mL/min and a terminal elimination half-life of 68
hours. The prolonged terminal half-life is thought to
be due to extensive uptake and subsequent release of
drug from tissues.
The drug persists in the tissues for 6 days if started
with continuous 5-days treatment.
Hence Azithromycin needs to be given only once a
week as it has a long life of 6 days if given after
loading dose for 5 days. Thereafter it can be given in a
dose of 1 tablet weekly only. All other antibiotics
need to be given daily, therefore Azithromycin is the
best choice.
Each time, the drug must be started with 1 tablet of
500mg continuously for 5 days even when switching
over from other antibiotics.
Azithromycin also has immune-suppressant
properties.
Azithromycin is freely available, safe in children and
adults alike, cost effective, and has excellent antistreptococcal activity.
It is effective in complete eradication of streptococci
from oropharynx and subsequent prevention of RF
RHD. Caution-should be exercised when
administered to patients with renal failure.
It can be safely given even in moderate hepatic
impairment. In children it can be given as a single
dose of 10 mg/kg or 20mg/kg for 3 days only, with
good efﬁcacy. A daily dose of 500 mg may be given to
any child more than 5 years of age.
During pregnancy no evidence of harm to the fetus
due to Azithromycin was found.
Azithromycin was discovered in 1991 and is in
constant use for GAS since then with excellent
results. In a systematic review of 21 randomized
controlled trials Azithromycin 20 mg/kg/day (3day) achieved bacteriological eradication in 95%
cases in acute streptococcal tonsillopharyngitis.
In a study downloaded from http:\circ.ahajournals.org/
dec16, 2011,730 patients were given Azithromycin for
ARF in dose of 500 mg once a day for 5 days then 500 mg on
2 consecutive days of the week i.e. only 2 days in a week.
No patients showed relapse or rebound rheumatic activity
or reinfection with streptococci, there was no worsening of
cardiac valve disease either. Compliance was 100%.
Patients who had no new problem attributable to
RF/RHD were given Azithromycin prophylaxis for one
year only. Thus it was shown thatAzithromycin is very
effective in treatment and prevention of RF/ RHD due to
efﬁcacy of treatment and high compliance.
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In a communication to Prof A Lalchandani, Dr Stephen
Marko of World Heart Federation, University of
Connecticut has mentioned that there is great concern
over the use of Benzathine Penicillin G due to signiﬁcant
issueswith quality and quantity of the drug with reports of
shortages and poor quality penicillin. He echoes the
sentiments that the treatment guidelines should be less
stringent and according to the needs of the community.
(Stephen.Marko@worldheart.org -Dec6,2011-survey
based study on BPG).
According to an article in Paediatric Cardiology, 2010
August, from the Division of Cardiology, Department of
Paediatrics of University of Virginia, a retrospective
review of patients of ARF <21 years was performed. 144
patients of RF/RHD showed n recurrence rate of 38%,
mean level of compliance with Benzathine penicillin was
59% in patients without recurrence of ARF, and 57% in
patients with recurrence of ARF. This suggests that
improved methods of primary and secondary antibiotic
prophylaxis for ARF must be researched.
The recurrence rate for RF in various studies is 3% to 8%
over 5-6 yearsbut rate of recurrence of RF in studies with
Azithromycin was less than 3% consistently. A serum
penicillin concentration of more than 0.02 μgm/ml is
required to prevent recurrence8 but since Azithromycin
persists in tissues in high concentrations therefore its
efﬁcacy is greater in preventing recurrences.
There is no rationale for giving RF /RHD prophylaxis for
more than 1 year after an episode of sore throat,
recurrence, relapse of evidence of progression of disease.
If Azitrhomycin is started within 9 days of sore throat, it
will prevent all cases of RF/RHD. Various studies have
proved that it takes at least two weeks after a streptococcal
infection /sore throat for autoimmune destruction
leading to RF /RHD.
Even in post streptococcal reactive arthritis valvular heart
disease is seen only several months after the streptococcal
infection in a small proportion of patients. These patients
should receive secondary prophylaxis for up to 1 year
after symptoms (Class llb, LOE C - AHAScientiﬁc
Statement).
The duration of prophylaxis according to American Heart
Association Recommendations is from 5 years after last
attack to lifelong prophylaxis in patients with persistent
valvulardisease, with a footer that the recommendations
be modiﬁed by individual circumstances as warranted.
It is very obvious from the footer that the duration of
treatment recommended has been arbitrarily decided and
not after serious deliberations over the strep infection, a
possible time-interval for causing an autoimmune
damage, its time gap for presenting as carditis or organic
heart valve destruction, its persistence and disappearance
from the blood stream, its susceptibility to the drug and
comparison with other drugs.
© JIMI JAN - MAR 2018 VOL. 12

Canany beneﬁt be attributed to a drug which has to be
taken lifelong and can it truly be called 'prophylaxis'. An
ethical prescription should be based on the principle of
'greater beneﬁt of thedrug than the risk from its use' and
what greater risk than death!as can occur with injection
Benzathine Penicillin; and what greater beneﬁt than 95%
eradication of causative organism!
What are we waiting for? There cannot bea better, more
effective drug for GAS than Azithromycin (CIassl, LOEC). Should we not all shift to Azithromycin for
prophylaxis?
Can therebe better proof than over 9 years of consistent
and exclusive use of this drug for treatment and
prophylaxis of RF and RHD in our GSVM Medical College
and associated hospitals catering to a huge urban and
rural population in and around Kanpur districts where
mostof the patients are from lower socioeconomic strata
and the incidence of RF/RHD is not less than 4
perthousand, still signiﬁcantly high.
As we strongly considered the use of
Benzathine·Penicillin injections unethical, dangerous, less
effective and even harmful, with probability of fatal
reactions, a direct comparison of Benzathine Penicillin
and Azithromycin could not be done but in vitro
comparison result show Azithromycin to be a superior
drug for GABHS, the causative organism of RF/ RHD.
ARMOR: Azithromycin must be given in a dose of 500
mg one tablet daily for 5 days followed by 1 tablet once a
week for one year for primary prevention, treatment and
secondary prophylaxis of RF / RHD.
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Review Article

Pollution of 21st Century : The Noise
1

2

3

Bhupendra Chaudhary , Aarati Pokale , Ansh Chaudhary

Abstract
Noise is an unwanted and disharmonic sound pollutant which has a direct and indirect effect on human
health. It is an environmental pollutant but does not affect the air, soil or water environment. With
increasing industrialization and modernization over the last decade, the health hazard of this measurable
pollutant has increased to label it a "Silent Killer" with lots of health related issues. According to WHO,
around 63 million people i.e. around 6.3% of total population is affected by hearing loss in India due to
noise pollution. Despite our ability to precisely measure noise, its effects on health have been largely
neglected until recently in most countries and unfortunately this neglect continues in most developing
countries, including India. Worldwide it is estimated that hundreds of millions of people suffer a range of
health effects due to noise pollution but there is no national plan in India to reduce environmental noise
pollution.
Keywords : Noise, Pollution, Environment, Health Problems, Hearing loss.

Introduction
Noise is deﬁned as any unpleasant or loud undesired
sound interfering with one's hearing and concentration.
Acoustic signals producing a pleasant sensation are
referred to as 'sound' whereas the unpleasant sounds are
referred to as 'noise'. World Health Organisation regards
Noise as an underestimated threat that can cause a
number of short and long term health problems such as
stress, sleep disruption, cardiovascular effects, poorer
work and school performance, hearing impairment,
endocrine effects and increased incidence of diabetes. In
21st Century, the noise has emerged as a modern day
pollutant and an environmental stressor. Source can be
both indoors (audio and video devices, musical toys,
games, electrical gadgets, kitchen appliances, classroom
noises etc.) or outdoors (vehicular trafﬁc ranging from
aircrafts to road trafﬁc, factory sirens, loud speakers,
environmental noises in play grounds etc.). Increasing
pollution and industrialization has contributed to the
menace1.
Noise affects all vital organs adversely. Central nervous
system, Cardiovascular, Endocrine and Immune systems
are the most vulnerable & all life style diseases are
aggravated by exposure to loud sounds.

Noise : A Health Hazard for All Ages
1. Impact of Noise on Foetal Life: Harmful effects of noise
may start even from the intrauterine period and children

© JIMI JAN - MAR 2018 VOL. 12

are passive consumers of harmful noise, and are more
susceptible to its damaging effects. A functional
vestibular system develops by 28-29 weeks of gestation.
That fetus is able to hear, is indicated by observations of
blink-startle responses to vibro-acoustic stimulation
during antenatal ultrasonography around 24 weeks of
gestation. Fetus can respond to auditory stimulus
originating both inside and outside the womb. Sources of
sound in the materno-fetal unit include heartbeat of
mother, placental ow, mother's voice, and vibroacoustic
stimulations from antenatal ultrasonography.
Intrauterine exposure to excessive sound can have longlasting effects. Studies have documented high frequency
hearing loss in children who were exposed to noise in the
range of 85 to 95 decibels (dB) during intrauterine period.
In utero exposure to loud noise can also cause cochlear
damage. Besides auditory damage, intrauterine exposure
to noise may contribute to prematurity and birth defects2.
1.Director and Head, Deptt. of Neurosciences,
Jaswant Rai Speciality Hospital, Meerut (U.P.)
2. Deptt. of Community Medicine
Bharati Vidhyapeeth University, Medical College
Pune Satara Road, PUNE-43 (Maharashtra)
3.Deptt. of Community Medicine
Bharati Vidhyapeeth University, Medical College
Maharashtra
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2. Impact of Noise on Neonatal & Infantile Period: In
neonatal period high intensity sounds may cause damage
to the cochlear cilia leading to hearing loss. Repeated
arousal of the baby as a result of the sounds produced by
equipment may lead to fatigue and irritability. Preterm
infants are more vulnerable to adverse physiological
effects of noise. New born exposed to sound above 45
decibels may experience increase in blood pressure, heart
rate, respiratory rate, and decreased oxygen saturation,
increase in caloric consumption. Neonatal intensive care
unit (NICU) environment is characterized by continuous
sounds from monitors, ventilators, alarms, infusion
pumps, incubators, and conversations between doctors,
staff and family. The American Academy of Pediatrics
(AAP) Committee on Environmental Health has
recommended that sounds levels should be at or below 45
dB in neonatal intensive care units (NICU)3-4.
2. Impact of Noise on Neonatal & Infantile Period: In
neonatal period high intensity sounds may cause damage
to the cochlear cilia leading to hearing loss. Repeated
arousal of the baby as a result of the sounds produced by
equipment may lead to fatigue and irritability. Preterm
infants are more vulnerable to adverse physiological
effects of noise. New born exposed to sound above 45
decibels may experience increase in blood pressure, heart
rate, respiratory rate, and decreased oxygen saturation,
increase in caloric consumption. Neonatal intensive care
unit (NICU) environment is characterized by continuous
sounds from monitors, ventilators, alarms, infusion
pumps, incubators, and conversations between doctors,
staff and family. The American Academy of Pediatrics
(AAP) Committee on Environmental Health has
recommended that sounds levels should be at or below 45
dB in neonatal intensive care units (NICU).
3. Impact of Noise on Childhood Period: School children
spend most of their time in classroom and playground.
Noise in schools is multipronged originating from the
poor acoustics of the room, slamming of doors, noisy
corridors, ventilation systems and computers. In addition
there is external noise from road trafﬁc particularly from
schools built on highways or near congested roads.
Background noise is found to be higher in classrooms with
natural ventilation as compared to those with mechanical
ventilation. Children in noisy environments have poor
school performance, which leads to stress and
misbehavior. They also have decreased learning, lower
reading comprehension, and concentration deﬁcits5.
There is signiﬁcant drop in children's reading
performance when background noise interfered with
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speech. Teenagers & young people frequently visit
discotheques and concerts where a very high sound
pressure level is generated; this increases the chances of
hearing loss. Youths also turn up the volume of their car
stereo while driving, which is damaging not only for ears
it further increases the chances of trafﬁc accidents.
The source of noise in children can be both indoors and
outdoors. Rural homes are less burdened with sound
exposure compared to urban homes. Machines used in
agriculture are less distressing compared to trafﬁc noise.
Due to lack of proper planning and lack of space in urban
areas, particularly the metropolitan cities, residential
colonies and schools are placed close to busy roads,
airports, railway stations and even factories. Sources of
noise inside the houses include air conditioners, coolers,
washing machine, televisions, music systems, vacuum
cleaners, video and computer games. Noise from social,
cultural and recreational activities is another nuisance,
particularly in densely populated cities. Many toys
produce noise and children love to play with them.
Preschool children who spend quite a good amount of
time in day care institutions are also exposed to noise
originating from toys, overcrowding, and air
conditioners.
The body response to noise is in terms of ﬁght or ight,
thus resulting in adverse nervous, hormonal and vascular
changes. Exposure to noise during sleep increases the
adrenaline, noradrenaline and Cortisol excretion which
are associated with insulin resistance, hypertension, stress
ulcers and cardiovascular diseases. Another side effect of
noise is enhanced pain sensation, which may increase the
requirement of dose of analgesics.
Noise-induced hearing loss is particularly more
pronounced in children with learning disabilities,
attention difﬁculties and children on ototoxic
medications. Noise-induced hearing impairment is
usually accompanied with loudness recruitment,
paracussis and tinnitus. These changes may be temporary
or permanent. Noise-induced sleep deprivation
suppresses the rapid eye movement (REM) sleep pattern.
4. Impact of Noise on Adult Health: Hearing impairment
as a result of noise exposure presents a serious public
health problem; it is estimated that, worldwide, 1.3 billion
people suffer from this condition and the World Health
Organisation (WHO) estimates that 10% of the global
population is currently exposed to noise levels that could
lead to hearing impairment. It has been estimated that 50%
of the population in the USA had an annual exposure to
trafﬁc noise that were high enough to be harmful to health.
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1. Stress: Environmental noise is not only a health risk to
people who report being annoyed by noise, but these
individuals are also at risk for additional health effects.
The effects of noise on conscious subjects are insidious and
result at least in part from increased psychosocial stress.
Annoyance from continuous sound appears to vary
substantially by individual, and there are a number of
factors that may inuence annoyance and subsequent
stress. Annoyance increases sympathetic tone, especially
in noise-sensitive individuals, and may be the non-sleep
mediated pathway that is present in individuals with high
occupational noise exposures who subsequently develop
heart disease.
2. Cardiovascular Diseases & Sleep Disturbance: Those
who live in surrounding of noisy environments
experience a subjective habituation to it, but their
cardiovascular system does not habituate with the time
and they still experience activations of the adrenergic
nervous system and changes from deep sleep to a lighter
stage of sleep in response to noise. The body's initial startle
response to noise is due to activation of the sympathetic
nervous system. Although blood pressure normally drops
during sleep, people experiencing sleep fragmentation
from noise have difﬁculty achieving a nadir for any length
of time because blood pressure rises with noise transients
and heart rate increases with increase in noise levels.
Decreased quality and quantity of sleep elevates
cardiovascular strain, which manifests as increased blood
pressure and disruptions in cardiovascular circadian
rhythms alongwith increased levels of stress hormones.
Microarousals appear to be associated with increased
lipids and Cortisol levels. Increased blood lipid, heart rate,
blood pressure, and stress levels from noise lead to
atherosclerosis, which is causally related to heart disease.
The priming of the neuroendocrinal stress response in
some individuals make them vulnerable to depression,
distraction and masking effects6.
3. Noise induced Hearing Loss: Noise induced hearing
loss is a function of sound level and duration of exposure.
Noise Induced Hearing Loss (NIHL) can be caused by a
onetime exposure to an intense impulse sound (such as
explosives) or more commonly by a steady long-term
sustained exposure with sound pressure levels in excess
of 80-85dBHL. Long-term exposures to noise levels > 75
dBA can cause metabolic changes in sensory hair cells
within the cochlea, eventually leading to their loss and
increasing inability to perceive sound (e.g., NIHL).
Neuronal destruction may also occur; in such cases, the
ability to perceive sound may remain undiminished, but
the ability to understand the meaning of sound
deteriorates.
The characteristic pathology of NIHL is the loss of
auditory sensory cells (hair cells) in the Organ of Corti in
the cochlea. Since mammals have lost the ability to
© JIMI JAN - MAR 2018 VOL. 12

regenerate, NIHL is irreversible. Inammatory and
immune responses are central mechanisms in cochlear
defensive response to noise but if unregulated, they
contribute to inner ear damage and hearing loss. Extreme
exposures can cause direct mechanical damage (acoustic
trauma) to cochlear hair cells. Noise exposure is also
associated with tinnitus (ringing in the ears) and
hyperacusis. NIHL has traditionally been associated with
occupational noise, but there is increasing evidence that
music may play an important role as well.
The auditory effects of noise probably represent a
complex interplay of genetic and environmental factors
which leads to oxidative stress at a molecular level. The
identiﬁcation of NOX-3 and CDH-23 gene are identiﬁed as
key genes for susceptibility to NIHL7.
Environment Noise : The Legal Issues
A National Ambient Noise Monitoring Network on the
pattern of existing Air and Water Networks was created in
the country. The network will result in creation of base line
data and facilitate its analysis for policy makers and
implementing agencies to take appropriate actions for
noise control at regional and national level. The Supreme
Court of India gave a signiﬁcant verdict on noise pollution
in 2005. Unnecessary honking of vehicles makes for a high
decibel level of noise in cities. The use of loudspeakers for
political purposes and for sermons by temples and
mosques makes noise pollution in residential areas worse.
In January 2010, Government of India published norms of
permissible noise levels in urban and rural areas.

Facts & Strategies to Prevent Noise Pollution
Facts :
1. Noise is a health hazard and zero dB is the quietest
audible sound a healthy hearing person can hear in
absolute noise free environment and each 10 dB increment
will double the sound intensity.
2. Never expose a child to a sound above 120 decibels.
3. Safe limit for short time exposure is 75 dB. Exposure to
less loud sounds for longer times is also harmful for our
health. The damage may develop at a later period &
slowly.
4. A whisper is 30 dB, conversational speech is 60 dB, and
someone shouting at you from an arm's length away is 85
dB.
5. Exposure to noise greater than 120-125 dB can cause
hearing loss or pain in the ears.
6. The permissible work limit for noise is 8 hours for 90 dB,
4 hours for 95 dB and 2 hours for 100 dB.
7. Silence zone are areas up to 100 metres around
hospitals, educational institutions and courts.
8. Permissible noise : Industrial area 75 dB in day time and
70 dB in night time; Commercial area 65 dB in day time
and 55 dB in night time; Residential area 55 dB in day time
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and 45 dB in night time and silence zone 50 dB in day time
and 40 dB in night time.
9. Noise-induced hearing loss usually happens slowly,
with no pain and it is also the commonest cause of
preventable permanent deafness.
10. One can complain to the authorities if the noise levels
exceed more than 10 dB than the allowable limit.

Avoid continues use of mobile phones. Those who
have to use mobile phones continuously, may use
speaker phones whenever possible.
Mp3 players including iPods can be turned up to a
maximum of around 103 dB using standard iPod
earphones.
Use personal sound protection devices (ear plugs
and mufer) when exposed to loud sounds above 8085 dB.

Measures to Minimise Noise Pollution :
Outdoor Measures :
Encourage safe driving and avoid honking. By
honking you are disturbing and damaging not only
fellow citizen's health but yours also. Honking is to
be used only to avoid an accident.
If intended to use – Use soundless ﬁre crackers.

Indoor Measures :
Home noise is also dangerous. Even use of fan at very
high speed produce 60 dB sounds. Reduce the fan
speed to minimum needed.TV and Radio volume
should be kept at minimum.
Pregnant ladies and children should not be permitted
to sit near TV and Radio. Loud sound is more
dangerous to foetus and young children.
Discard or exchange high noisy home appliances for
more modern silent equipments even though they
may be little more costly. The damage to your health
is much more costlier.

If only we remember "Your Joy Can Be Someone's Noise"
the noise pollution can be checked8.
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Review Article

Endoscopic Ultrasound: A Paradigm shift in management
Kunal Das1, Anando Sangupta2, S K Sharma3, Vibhu Mittal4, P Kar5

Abstract
Endoscopic Ultrasound (EUS) is a new age tool combining the powers of endoscopy and Ultrasound. EUS,
ﬁrst conceived and developed as a research tool in the early 1980'sis today an essential tool to visualize
difﬁcult to reach anatomical regions, and also, because of its interventional role in modern Gastrointestinal (GI) practice. Echoendoscopes can be broadly divided into two types:-(i) Radial scope produces
an ultrasound image which extends outwards in a plane that transects the axis of the scope and is preferred
for diagnostic imaging (ii) Linear scope produces an ultrasound image in a plane that lies along the axis of
the scope and is used for ﬁne needle aspiration (FNA), ﬁne needle biopsy (FNB) or EUS guided
interventions. Diagnostic indication for EUS are recurrent acute pancreatitis, pancreatic divisum, chronic
pancreatitis, benign & neoplastic pancreatic cysts, pancreatic adenocarcinoma, pancreatic neuroendocrine
tumors, bile duct stones, biliary microlithiasis, bile duct tumors, and sphincter of oddi dysfunction.EUS is
an ideal technique for the investigation of submucosal lesions like lipoma, GIST, stromal tumors,
leiomyomas etc. EUS is the most accurate method for the T and N staging of upper GI malignancies and has
signiﬁcant impact on its diagnosis and management. EUS is also useful in mediastinal lymph nodes for
diagnosis conﬁrmation by EUS-FNA / FNB. The major focus and success in the last decade has been the
EUS guided interventions. EUS guided Pancreatic Pseudocyst drainage, Celiac Plexus Neurolysis, Biliary
drainage – either by rendezvous or Duodeno-choledochostomy or Hepatico-gastrostomy techniques.
Some of the other upcoming techniques are EUS guided angiotherapy like injection of glue along with coils
in gastric varices or pancreatic pseudoaneurysms, EUS guided Fine Needle Injection using RadioFrequency ablation (RFA) probes, cryothermal probes, and photodynamic therapy. EUS-guided ﬁducial
placement to facilitate image-guided radiotherapy has been used, most commonly for pancreatic cancer.
EUS guided gastro-enterostomy and EUS guided gall bladder drainage are very promising techniques
which are set to revolutionize the future of EUS guided interventions. Thus, Endoscopic Ultrasound has
now no more a research tool but is changing managements due to its practical diagnostic and therapeutic
applications.

Introduction
Endoscopic Ultrasound (EUS) is a combination of the two
most powerful image acquisition instruments of the 20th
Century, the endoscopy and Ultrasound. EUS was ﬁrst
conceived and developed in the early 1980's by
1
DiMagnoetal . Slowly and steadily from the research
laboratory in the 1990's, it has now become indispensable
of any modern gastro-intestinal services unit. EUS is
anessential tool as it not only provides superior
visualization of a difﬁcult to reach anatomical regions, but
also because of its valuable role as a problem-solving tool
and ever-improving ability in an interventional capacity''
2
. In addition, the ever-increasing application of EUS has
improved the diagnosis of other gastrointestinal and non1. Principal Consultant, department of gastroenterology,
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Max super speciality hospital, Vaishali
5. Director and Head, department of gastroenterology,
Max super speciality hospital, Vaishali
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gastrointestinal diseases and provided a delivery system
for therapies. EUS was shown to outperform endoscopic
retrograde cholangiopancreatography (ERCP), computed
tomography (CT), catheter angiography, and
3
transabdominal ultrasound .
Echoendoscopes can be broadly divided into two types.
The radial type produces an ultrasound image which
extends outwards in a plane that transects the axis of the
scope. This type of device was the ﬁrst to be developed
and is still generally the preferred type for diagnostic
imaging. In contrast, the linear conﬁguration produces an
ultrasound image in a plane that lies along the axis of the
scope. Linear echoendoscopes are used when image
guided ﬁne needle aspiration (FNA), core biopsy or
intervention is required. (ﬁg 1)
EUS has an important role in the evaluation of Barrett's
esophagus, cancer of the esophagus, stomach, and rectum,
gastric lymphoma, submucosal lesions, fecal
incontinence, perianal disease, lymph nodes, mediastinal
adenopathy, and heart and vascular structures 4 .
Therapeutic EUS is increasingly used to treat pancreatic
diseases, including intratumoral chemotherapy drug
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delivery 5,6, EUSguided endoscopic cystogastrostomy 7,
EUS-guided celiac plexus blockade 8, or neurolysis 9. The
usage for EUS can be divided into 2 major Indications:
Diagnostic and Therapeutic Indications

Diagnostic Indications
EUS was initially invented to assess the difﬁcult of image
organs like pancreas, distal CBD and mediastinum. EUS is
presently indicated both as an primary (ie, initial imaging
modality) as well as secondary diagnostic imaging
investigation (ie, in the assessment of abnormalities
identiﬁed with other imaging modalities). It has an
important role in staging of a many cancers of the
gastrointestinal and respiratory tracts, particularly in
those patients being considered for surgery and
chemotherapy. Indications of diagnostic EUS includes:

Acute Pancreatitis
The major role of EUS in acute pancreatitis is evaluation of
etiology of recurrent acute pancreatitis and noninvasively assess CBD for stones before subjecting the
patient to ERCP (Endoscopic Retrograde CholangioPancreatography). More than 80% patients of acute
pancreatitis are caused by gall bladder stones or alcohol
which can be assessed by routine Transabdominal
Ultrasound and LFT (Liver Function Test). In the rest 20%,
EUS can help detect bile duct stones, pancreatic divisum,
early chronic pancreatitis, Biliary microlithiasis, bile duct
tumors, and sphincter of oddi dysfunction.
Microlithiasisis deﬁned as presence of calculi < 3mm in
diameter. The proximity of the EUS probe to the Gall
Bladder and biliary tree provides a better spatial
resolution and higher sensitivity and thus small calculi
can be detected 10. Incase of small CBD stones, EUS has an
edge over MRCP in diagnosis. In relation to ERCP, EUS is
non-invasive and does not cause post-procedure
pancreatitis and other complications. Overall, EUS can
diagnose positive etiology in 2/3rds cases of Idiopathic
acute pancreatitis 11.

Chronic Pancreatitis
EUS has been shown to be sensitive and speciﬁc in the
diagnosis of non-calciﬁc chronic pancreatitis (calciﬁc
chronic pancreatitis is easily diagnosed at CT) 12. EUS can
look at both the parenchymal changes like hyper echoic
dots and strands, lobulations etc and pancreatic ductal
changes like dilatation, irregularity, stricture, stones etc.
EUS criteria have recently been established for the
diagnosis of chronic pancreatitis 13.

Submucosal Lesions
EUS is an ideal technique for the investigation of
submucosal lesions identiﬁed during conventional
endoscopy. EUS can identify the bowel wall into ﬁve
layers with alternating black and white layers: Mucosa
43

(White), Muscularis mucosa (Black), Submucosa (White),
Muscularis propria (Black), and Adventitia or
surrounding tissues (White). This also helps in
identiﬁcation of the probable cause of origin of the
submucosal lesions. For eg: GIST or stromal tumors arise
from the second hypoechoic layer while leiomyomas arise
from the 4th hypoechoic layers. Also the echogenicity of
the lesion is sometimes critical 14. Also EUS-FNA / FNB
can be used to acquire tissue and examination of the same
by conventional strains and immune-histochemistry
helps to plan treatment.

Pancreatic Cystic Lesions
EUS is the diagnostic procedure of choice in the evaluation
of the cystic pancreatic lesion 15. After identiﬁcation of a
pancreatic cystic lesion with other imaging modalities viz
USG, CT or MRI, EUS not only helps in detailed image
based analysis due to the higher spatial resolution of
theimages but also can be used to guide aspiration of the
cyst contents. Cytological and biochemical analysis of the
uid (for carcinoembryonic antigen and amylase) aids the
differentiation of benign entities from malignant or
premalignant lesions.

Pancreatic Adenocarcinoma and Pancreatic
Neuro-Endocrine Tumors (NET)
EUS is useful in both diagnosis and planning of treatment
for Pancreatic Adenocarcinoma. EUS is the most sensitive
modality to diagnose small < 2 cm pancreatic SOL's 16. EUS
can further help in determining resectibility for Whipple's
surgery and also help start chemotherapy after
establishing diagnosis by EUS-FNA. EUS elastography
and EUS contrast Ultrasound (EUS-CEUS) are other 2 EUS
based tests that help in distinguishing chronic pancreatitis
related head SOL's from pancreatic adenocarcinoma
related SOL 17.
Pancreatic neuroendocrine tumors can be localized by
EUS, and conﬁrmed by EUS-FNA. Also EUS-CEUS helps
in diagnosis as these are hyper vascular after injection of
ultrasound contrast agents (USCA) while pancreatic
adenocarcinoma is hypo vascular 18.

EUS for Staging
EUS is the most accurate method for the T and N staging of
upper GI malignancies 19. It has been shown to have a
signiﬁcant impact on diagnosis and management 20. EUSFNA is cost effective in establishing the accurate
pretreatment staging of upper GI malignancies 21.
Patients undergoing resection of upper GI tumours will
often require a preoperative EUS for the reasons described
above. Tumours where EUS has a role include
oesophageal, pancreatic and ampullary, biliary and
gastric lesions. EUS alone is not sufﬁcient for M staging.
Despite this, EUS-FNA can be used to identify and obtain
tissue from metastases in certain locations, particularly
the left adrenal gland, liver, spleen, and non-regional
lymph nodes. It is also a very sensitive method for
© JIMI JAN - MAR 2018 VOL. 12
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detecting small volumes of pleural uid and ascites,
which can have signiﬁcant prognostic implications.
Lower GI malignancies can be staged using EUS to assess
depth of wall invasion and to look for malignant lymph
nodes (ie, T and N staging). EUS is best reserved for local
staging of rectal cancer in those patients where MRI is
contraindicated 22.
In the preoperative staging of lung cancer, positron
emissiontomography-computed tomography (PET-CT) is
the initial investigation of choice. After PET-CT suggests
mediastinal node involvementthen this must be
conﬁrmed by tissue sampling which is easiest by EUS /
EBUS-FNA as compared to the traditional invasive
surgical mediastinoscopy. In this concept of 'medical'
mediastinoscopy a combined approachusing both EUS
and endobronchial ultrasound (EBUS) 23.

erapeutic Indications
Pancreatic Pseudoscyst Drainage
EUS guided pseudoscyst drainage has become the
therapeutic procedure of choice for drainage of
pseudocyst pancreas 24. This is due the several safety and
therapeutic advantages of this procedure. The advantages
include: detection and puncturing the cyst in the
avascular plane as detected with EUS-Doppler guidance.
The tail and body cysts or those cysts with no compression
defect can be detected with EUS and punctured under its
guidance. The cyst cavity shrinks and collapses after
puncture which can be monitored real time by use of EUS.
Also there are newer single stage lumen opposing metallic
stents (LAMS) which can be used under EUS guidance for
pseudocyst drainage. Its is very useful to detect the
amount of walled off necrosis (WON) in the pancreatic
pseudocyst as its great relevance in prognosis and future
management of pancreatic WON.

Celiac Plexus Neurolysis
Coeliac plexus neurolysis (CPN) has been used for the
treatment of abdominal pain in pancreatic cancer and
chronic pancreatitis since the 1970s. EUS-CPN has a low
rate of complications in comparison to other image guided
CPN techniques. EUS-CPN has been shown in a small
study to be superior to CT-CPN in terms of initial and
medium term reduction in analgesia requirements 25. EUSCPN entails the delivery of either alcohol (for the
palliation of pancreatic carcinoma) or corticosteroid (for
the treatment of chronic pancreatitis) to the coeliac plexus
via an echoendoscope.

EUS guided Biliary Drainage
EUS-directed pancreaticobiliary access and drainage
procedures primarily represent potential alternatives to
percutaneous or surgical interventions after failed ERCP.
EUS-guided pancreaticobiliary interventions broadly fall
into the following 3 categories: (1) wire rendezvous
procedures to facilitate retrograde pancreatic or biliary
© JIMI JAN - MAR 2018 VOL. 12

access, (2) antegrade introduction of a balloon or stent
through a pancreaticobiliary-enteric ﬁstula with
subsequent dilation or antegrade stent deployment across
a native or surgically created pancreatic or biliary oriﬁce,
and (3) creation and stenting of a transluminal
pancreaticobiliary- or cholecystoentericﬁstula26.

EUS guided angiotherapy
Bleeding gastric varices are the most commonly reported
indication for EUS-guided angiotherapy 27. Varices are
visualized sonographically, and blood ow before,
during, and after treatments is monitored with a duplex
Doppler mode. Most commonly use of 19G or 22G FNA
needles for delivery of therapeutic agent(s) into the
variceal lumen, and targeting of the afferent feeding vein
into a varix has also been described. One or more
embolization coils, cyanoacrylate glue, or both coil(s) and
glue, are injected to induce variceal thrombosis. EUSguided angiotherapy has also been used for esophageal
varices and a variety of ectopic varices including rectal
duodenal, choledochal, and parastomal 28 EUS-guided
angiotherapy has also been used in the treatment of
nonvariceal GI bleeding from arterial pseudo-aneurysms,
bleeding tumors, Dieulafoy lesions, and refractory
bleeding ulcers 28.

EUS guided Fine Needle Injection (FNI) (26)
EUS-FNI of an antitumor agent (allogeneic mixed
lymphocyte culture) into pancreatic adenocarcinoma was
ﬁrst described in2000.EUS-guided ethanol injection of
pancreatic endocrine tumors has been described. EUSguided ablation of solid pancreatic malignancies has been
described using radiofrequency ablation probes,
cryothermal probes (capable of both radiofrequency
ablation and cryogenic cooling), and photodynamic
therapy. Brachytherapy to treat advanced pancreatic
adenocarcinoma using iodine-125 (125I) seeds delivered
using EUS has been reported in small trials, with and
without adjuvant chemotherapy. EUS-guided
interventions on nonpancreatic malignancies, including
esophageal and hepatocellular carcinoma and metastatic
lymph nodes, have also been reported. All EUS-guided
treatment of neoplasia remains investigational, and best
indications and techniques have not been fully
established.
EUS-guided ﬁducial placement to facilitate image-guided
radiotherapy has been used, most commonly for
pancreatic cancer. A 19G or 22G FNA needle is preloaded
with 1 or more appropriate-caliber ﬁducial(s) by
retracting the needle stylet several centimeters and backloading the ﬁducial(s) into the needle tip. The needle tip
may be sealed with sterile bone wax to prevent ﬁducial
loss during needle advancement through the
echoendoscope.
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Summary
In the current scenario, endoscopic Ultrasound has now
no more a research tool but is changing managements due
to its practical diagnostic and therapeutic applications.
Diagnostic applications include evaluation of recuurent
acute pancreatitis and diagnosing CBD stones and GB
microlithiasis in those patients. It is also useful in
diagnosing early chronic pancreatitis and in evaluation of
other pancreatic disorders like distinguishing benign
pancreatic cysts and from cystic neoplasms of pancreas.
EUS-FNA is useful for conﬁrming of the diagnosis of
pancreatic adenocarcinoma before chemotherapy and
also in Pancreatic Neuroendocrine tumors (P-NET). Also
diagnostic EUS is useful in suspected sub-mucosal lesions
of the stomach.
The real surprise is the addition of the therapeutic role of
the EUS in management of various cases like EUS guided
Pancreatic Cyst drainage, EUS guided biliary drainage,
EUS guided angiotherapy, EUS guided gastroenterostomies, and even EUS guided Gall bladder
drainage. The future is bright for many new indications
for EUS guided diagnostic and therapeutic applications.

Anastomosis creation and other emerging
interventions.
EUS-guided creation of gastroenterostomies has been

reported for the management of gastric outletobstruction
and afferent loop syndrome 29. Small series describe
advancing a balloon device over a previously placed orojejunal guidewire to a point beyond the obstruction. After
small bowel puncture with a 19G needle or cystotome, a
long .035-inch wire is coiled in the bowel lumen, and tract
dilation is performed to accommodate placement of a
lumen-apposing SEMS. Both the original AXIOS and HOT
AXIOS stent systems have been used for this indication.
EUS-guided puncture into the excluded stomach of
patients who have undergone Roux-en-Y gastric bypass
has been reported to facilitate subsequent ERCP.
Placement of a lumen apposing SEMS across an EUScreated gastrogastric or jejunogastric ﬁstula to facilitate
transﬁstula ERCP in Roux-en-Y gastric bypass patients
has also been reported 30.

EUS guided Gall Bladder Drainage
EUS-guided gallbladder drainage (EUS-GBD) has been
reported using both transantral and transduodenal
approaches, with drainage attained using nasobiliary
drains, double-pigtail plastic stents, covered SEMSs, and
lumen-apposing SEMSs. The indication for the vast
majority of EUS-GBD procedures is acute cholecystitis in
patients unsuitable for surgery 31.

Fig 1
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Review Article

Diagnosis And Treatment Of Multi Drug Resistant And
Rifampicin Resistant Tuberculosis
Rajendra Prasad1, Nikhil Gupta2, Amitabh Banka3

Abstract
Multidrug resistant tuberculosis (MDR-TB) and Rifampicin resistant Tuberculosis (RR-TB) has been area
of growing concern and has become a major threat to control of tuberculosis (TB) worldwide and in India.
Early suspicion, diagnosis and treatment of MDR-TB and RR-TB are essential to prevent the morbidity,
mortality and transmission of MDR-TB and RR-TB. Treatment of MDR-TB and RR-TB is difﬁcult,
complicated, much costlier and challenging. For treatment of MDR-TB, standardised, empirical and
individualized approaches have been laid down. For standardised treatment approach, conventional and
shorter regimens are available. The outcome of treatment of MDR-TB is not very favourable and varied
from 50-80% in different studies. Identiﬁcation and treatment of MDR TB are the top priorities for the
proper control of MDR TB. Sound infection control measures to avoid further transmission of MDR TB and
research towards development of new diagnostics, drugs and vaccines should be promoted for prevention
and control of MDR-TB and RR-TB,
Key words: Multidrug resistant tuberculosis (MDR-TB), Rifampicin resistant tuberculosis (RR-TB),
conventional regimen, shorter regimen, diagnosis, treatment.

Introduction
Multidrug Resistant Tuberculosis (MDR-TB) is deﬁned as
disease due to M.Tuberculosis that is resistant to Isoniazid
(H) and Rifampicin (R) with or without resistance to other
drugs. Rifampicin resistant TB (RR-TB) deﬁned as
resistance to rifampicin detected using genotypic or
phenotypic methods with or without resistance to other
ﬁrst line anti TB drugsMDR-TB has been an area of
growing concern to human health worldwide and posing
a threat to the control of tuberculosis. The Global
Tuberculosis Report 2017 estimated that 4.1% of newly
diagnosed and 19% of previously treated Tuberculosis
cases had MDR-TB. It has been estimated that 490,000 new
cases of MDR-TB and additional 110,000 cases of
rifampicin resistant tuberculosis (RR-TB) emerged
causing death to 240,000 people globally in 2016. Out of
estimated 600,000 MDR-TB cases, only 153119(25.5%)
were detected and even fewer 129,689(22%) started
treatment and only 54% of them were treated successfully.
1. Department of Pulmonary Medicine Era's Lucknow
Medical college and Hospital, Lucknow
2. Department of Medicine Dr. Ram Manohar Lohia
Institute of Medical Sciences, Lucknow
3. Department of Pulmonary Medicine Era’s Lucknow
Medical college and Hospital
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In India, it is estimated that the prevalence of MDR-TB
among new and previously treated patients was 2.8% and
12% respectively. It is estimated that 147,000 cases of
MDR-TB emerge every year of which 84,000 were among
notiﬁed cases of TB in 2016. Out of 84000 MDR –TB cases,
only 37,258(44%) were diagnosed, 32,914(39%) were
started on treatment and treatment success rate was only
46%1. The present write up aims to give an overview of
diagnosis and treatment of multi drug resistant and
rifampicin resistant tuberculosis

Diagnosis of MDR-TB/RR-TB
A presumptive case of MDR-TB is deﬁned as a TB patient
who fails new treatment regimen and retreatment
regimens with ﬁrst-line Anti-TB drugs who is sputum
smear positive at the end of the fourth month of treatment
or later and Close contacts of drug-resistant TB cases.2,
Diagnosis of MDR TB is based on clinical, radiological and
bacteriological evidences.Clinical evidence comprises of
the symptoms and signs suggestive of TB and past history
of anti -tubercular treatment. History of prior treatment
with antitubercular drugs (ATD) is most important. The
main predictor of resistance to a particular drug is the
demonstration of its prior use in monotherapy for more
than one month. To obtain evidence of possible
inadvertent or direct monotherapy, it
© JIMI JAN - MAR 2018 VOL. 12
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is essential to be meticulous in obtaining the historyof
anti-tuberculosis treatment in all patients suspected of
MDR-TB.There should be a detailed evaluation into the
drugs used, the drug dosages if previous drug
prescriptions are available, whether the drugs were ﬁxed
dose combinations or separate drugs, their reliability in
terms of WHO approved bioavailability, whether the
patients were compliant to these drugs, supervised or
unsupervised treatment and any drug intolerance that
included partial or complete drug defaulting. Any real
masked monotherapy previously received by the patient
can be identiﬁed with reasonably good accuracy and one
can accurately predict resistance to speciﬁc drugs and
prevent their inclusion in the retreatment plan3. The other
important aspects of history include contacts with known
case of resistant tuberculosis and patient's place of
residence which may have a high prevalence of drug
resistance. Though radiological worsening is not a very
reliable indicator for predicting drug resistance, it serves
to compliment the clinical and bacteriological evidence of
the patient. Change in size of cavities and increase in size
of existing lesions and appearance of new lesions are signs
of disease progression and activity.
The bacteriological evidence serves as the gold standard
in the detection of MDR-TB. This is based on sputum
smear microscopy and culture of M. tuberculosis anddrug
susceptibility testing (DST).Sputum smear microscopy,
after starting standard chemotherapy can show a positive,
negative or suboptimal response. While positive response
is characterized by sputum conversion at 2 to 3 months of
chemotherapy, a negative response could mean persistent
smear positivity at the end of 3 months of adequate
chemotherapy and a suboptimal response by an initial fall
in the sputum grade followed by a gradual rise - the so
called 'fall & rise' phenomenon while the patient is on antitubercular therapy. The last two patterns increase the
probability of drug resistant tuberculosis. Diagnosis is
conﬁrmed by DST from reliable and reputed laboratories
under constant quality control. However, one has to keep
in mind the limitation of highly speciﬁc DST because the
technique is complex, difﬁcult to perform accurately even
when skilled personnel are available and laboratory
facilities are of high standard 4. Further one should realize
that laboratories vary in reliability; errors do occur in labs,
different DST reports are obtained from the same patient
from different labs. Susceptibility testing for isoniazid,
rifampicin, ouroquinolones and the injectables is very
reliable. For other drugs, it is less reliable and
individualized treatments based on DST for these
drugsshould beused with great caution. The Effectiveness
or ineffectiveness of a drug cannot be predicted by DST
with 100% certainty5.Furthermore, the DST to second line
drugs (SLD'S) is very variable. Keeping above facts in
mind it is pertinent that DST should not be accepted
© JIMI JAN - MAR 2018 VOL. 12

uncriticallyand quality assured labs performing DST is
needed.
Molecular diagnostictechniques have been used for
identiﬁcation of resistance associated mutation. WHO
with stop TB partnership endorsed line probe Assays in
low resource countries in 2008which can do rapid
screening of patients with MDR-TB risk within 2 days 6.
The Xpert MTB RIF assay endorsed by WHO in 2010
enables simultaneous detection of mycobacterium
tuberculosis and rifampicin resistance (reliable proxy for
MDR –TB) directly from sputum and other extra
pulmonary specimen except blood in less than 2 hours7.
The assay is robust enough to be performed outside of
conventional laboratories at district and sub district level
of health system but requires uninterrupted power
supply. It provides accurate results and can allow rapid
initiation of MDR –TB treatment pending results from
conventional culture and DST8.WHO recently
recommended 2nd Line probe assay (2nd LPA), a rapid
diagnostic test MTBDRsL that identiﬁes genetic mutation
in MDR strains that detect resistance to ouroquinolones
and injectable second line anti-TB drugs9.

Treatment of MDR-TB/RR-TB
For treatment of MDR-TB, standardised, empirical and
individualizedapproaches have been laid down 1 0 .
Individualized treatment based on individual DST and
prior treatment history is costly and needs skilled
professionals and quality assured bacteriological and
molecular diagnostic labs whereasstandardized
treatment is simple, less costly and same treatment is
given to all patients. Treatment of MDR-TB is very
difﬁcult in the hands of many physicians with restricted
knowledge who dare to treat these patients and create
worsening problems. Therefore individualized treatment
needs specialized physicians experienced in dealing with
such cases since these treatments represent the patient's
last chance of a cure.
There can be two types of treatment regimen conventional or shorter regimen according to recent
update from WHO in which they have also reclassiﬁed
ATD for MDR-TB11. Drugs and doses according to new
classiﬁcation is given in TABLE-1. In patients with MDRTB/RR-TB, a conventional regimen of least ﬁve effective
Anti-TB drugs during the intensive phase is
recommended, including pyrazinamide and four core
second-line ATD - one chosen from group
A(ouroquinolones: levooxacin, moxioxacin and
gatioxacin ), one from group B(Second line injectable
drugs : Kanamycin, Amikacin, Capreomycin), and at least
two from group C(Other core second-line drugs:
ethionamide/prothionamide, cycloserine/terizidone,
Linezolid and clofazimine). If the minimum of effective
ATD cannot be composed as above, one drug from group
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D2 (Bedaquiline and Delamanid) and other drugs from D3
(PAS, Imipenem-cilastatin, Meropenem, Amoxicillinclavulanate and Thioacetazone) may be added to bring the
total number of drugs to ﬁve. The regimen may be further
strengthened with rest of Group D1 (high-dose isoniazid
and/or ethambutol). While streptomycin is not usually
included with the second-line drugs it can be used as the
injectable drug of the core MDR-TB regimen if none of the
three other injectable drugs can be used and if the strain
can be reliably shown not to be resistant. Thioacetazone
should not be used if the patient is HIV seropositive11.
Intensive phase including injectables should be given for
atleast 8 months for most patients which can be modiﬁed
depending upon the response of the patient.The total
duration of treatment is atleast 20 months which can be
prolonged upto 24 months depending upon the response
of the patient. Pyrazinamide is usually continued for the
entire treatment especially if there is extensive disease. If
the patient has minimal disease, pyrazinamide can be
stopped with injectables at end of intensive phase.
Bedaquiline or delamanid are used for 6 months in
intensive phase and are presently not recommended for
whole treatment duration.
Shorter regimen for treatment for subset of MDR TB/RRTB patients have been introduced recently. In patients
with MDR TB/RR-TB who have not been previously
treated with second-line drugs and in whom resistance to
ouroquinolones and second-line injectable agents has
been excluded or is considered highly unlikely, a shorter
MDR-TB regimen of 9-12 months may be used instead of a
conventional regimen of 20-24months. The intensive
phase of 4 months which may be extended to 6 months in
case of lack of sputum smear conversion consists of
gatioxacin or moxioxacin, Kanamycin, prothionamide,
clofazimine, high-dose isoniazid, pyrazinamide, and
ethambutol. This is followed by a continuation phase of 5
months which consist of gatioxacin or moxioxacin,
clofazimine, ethambutol, and pyrazinamide. Doses of
drugs given in shorter regimen is given in TABLE-2
It is important that a single drug should never be added to
a failing regimen and it is ineffective to combine 2 drugs of
the same group or to add a drug potentially ineffective
because of cross resistance. No drug should be kept in
reserve and the most powerful drugs should be used
initially and in maximum combination so as to ensure that
ﬁrst battle is won and won permanently. All patients
initiated on treatment and their family members should
be intensively counseled prior to treatment initiation and
during all follow up visits. To reduce the risk of
development of resistance to second line ATD and
promote optimal treatment outcomes, all efforts should be
made to administer treatment under direct observation
(DOT) over the entire course of treatment. If DOT is not
possible, attempts to ensure treatment adherence should
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be made by checking empty blister packs during follow up
visits every month 12. All measures should be taken to
persuade and encourage patients not to stop treatment
despite all its discomforts as it is the last resort that stands
between life and death.
Extrapulmonary MDR TB/RR-TB is treated with the same
regimen and duration as pulmonary MDR TB/RR-TB. If
the patient has symptoms suggestive of central nervous
system involvement and is infected with MDR TB/RR-TB,
the regimen should use drugs that have adequate
penetration into the central nervous system13. Rifampicin,
isoniazid, pyrazinamide, prothionamide /ethionamide
and cycloserine have good penetration into the
cerebrospinal uid (CSF); Kanamycin, amikacin and
capreomycin do so only in the presence of meningeal
inammation; PAS and ethambutol have poor or no
penetration. The ouroquinolones have variable CSF
penetration, with better penetration seen in the later
generations. Linezolid is believed to penetrate the central
nervous system, and has been used in meningitis
treatment. Imipenem has good central nervous system
penetration, but children with meningitis treated with
imipenem had high rates of seizures and meropenem is
preferred for meningitis cases and children 13-15. There is no
data on central nervous system penetration of
clofazimine, clarithromycin, Bedaquiline and delamanid.
Surgical treatment should be considered as an adjunct to
chemotherapy whenever applicable and when results of
chemotherapy are very unpredictable. Adjuvant use of
corticosteroids can be beneﬁcial in conditions like severe
central nervous system or pericardial involvement.
Corticosteroids do not increase mortality when the patient
is on effective regimen and should be used with tapering
of doses over several weeks16. The immunomodulators
may have the potential to improve outcomes in all TB
including MDR-TB/RR-TB as seen in evidence reviewed
by expert group in 200717 but still evaluation of efﬁcacy
and safety of such therapy is needed before any
recommendation is made
MDR-TB/RR-TB treatment should include nutritional
assessment and counseling of the all patients. Because of
disease process, patient appetite is reduced and tends to
be malnourished, in addition, second line Anti-TB drugs
can further reduce appetite. Patients should be properly
counseled for adequate food intake. One such step is to
provide free food which is thought to improve quality of
life and may improve treatment adherence18 but further
research is necessary. Addition of vitamins probably does
not improve weight gain and also no studies have
assessed their effect on quality of life18 but they may be
added to treat speciﬁc deﬁciencies like vitamin A.
Furthermore, Vitamin B6 should be given if treatment
regimen consists of cycloserine, terizidone, high dose
Isoniazid or linezolid to prevent neurological side effects.
© JIMI JAN - MAR 2018 VOL. 12
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Monitoring of Treatment
Monitoring of treatment should be done with
bacteriological, radiological and clinical methods.
Sputum specimens should be obtained for semi
quantitative smear and culture every month from third
month onwards during the intensive phase of therapy.
Sputum conversion is deﬁned as two sets of consecutive
negative smears and cultures, from samples collected at
least 30 days apart. Both bacteriological techniques (smear
and culture) should be used to monitor patients
throughout therapy. After sputum conversion smear
examination and culture are done once in three months
until the end of therapy10. If such a large number of
smears and cultures for follow-up are not possible, then at
least ﬁve smears and cultures must be done for follow up
(4, 6, 12, 18 and 24 months), X-rays should be done every 6
months whereas clinical monitoring preferably should be
done every month19.

Outcome of Treatment
The outcome of treatment of MDR-TB is not very
favourable and varied from 50-80% in different studies.
In a retrospective analysis of 171 immunocompetentpatients treated over a ten year period (1973-83) atthe
National Jewish Hospital in Denver, the overall
favourable outcome was only a little over 50%20. All
Patients were treated with individually tailored
regimensin which they received at least 3 or 4 drugs that
they hadnot received previously, or to which they were
known to be susceptible. Of the 134 patients evaluated
forefﬁcacy, 65% became culture negative and 35% failed to
respond. Of those who became culture negative,
14%eventually relapsed giving an overall favourableoutcome in 56% of patients. Of the patients who failed,
46% died of tuberculosis. In Cape Province South Africa,
the 5-yearoutcome of 240 MDR-TB patients was death in
48%, cure in 33%, 15% were respiratory disabled and
13%were still bacteriologically positive21. However, not
all the reports are so grim. In a retrospective
analysisreported from South Korea, of 107 patients with
MDR-TBtreated with at least four drugs to which they
hadnot been exposed to before, or to which they
wereknown to be susceptible, in 63 patients with
sufﬁcientfollow up data, 52 (82.5%) responded to
chemotherapy.There was no subsequent relapse among
the patientswho responded, and there were no
tuberculosis relateddeaths. The author concluded that,
MDR-TB respondsrelatively well to carefully selected
regimens. However,the mean period of follow up was
only 17 months22. Khanna. 23 used kanamycin (6
months), cycloserine, ethionamide and sodium PAS for 18
monthsin hospitalized patients and observed
bacteriologicalconversion in 71% of MDR-TB patients.
Purohit et al.24 used kanamycin (6 months), ethionamide,
© JIMI JAN - MAR 2018 VOL. 12

sodiumPAS and isoniazid for 18 months on a
domiciliarybasis and bacteriological conversion was
achieved in73% of the patients. In another study by Rupak
Singla et al. 25 bacteriological quiescence was achieved
in78% of the patients who completed the full
therapy.Prasad, et al. 1 9 , 2 6 observed 75.5% sputum
smearand culture conversion rate at the end of two years
in45 patients of MDR-TB patients, using kanamycin,
ethionamide, PAS and cycloserine regimen. Out of
45patients 34 (75.5%) patients were declared cured,
thesepatients were followed for an average 17.4 months
(3-60 months) two patients relapsed (5.7%) so long
termoutcome was around 70%. A systematic review
andmeta-analysis of the available therapeutic studies on
the treatment of MDR-TB showedoverall treatment
success rate was 62%, however, the heterogeneity in study
characteristicsled to signiﬁcant variation in reported
treatmentoutcomes27. Individualized treatment regimens
hadhigher treatment success (64%) thanstandar -dized
regimens (54%), althoughthe difference was not
signiﬁcant. The proportion ofpatients treated successfully
improved when treatmentduration was at least 18
months, and if patients receiveddirectly observed therapy
throughout treatment. Studiesthat combined both factors
had signiﬁcantly higherpooled success proportions (69%)
than other studies of treatment outcomes (58%). In
another prospective study by Prasadet al. of 98 MDR-TB
patients treated as per modiﬁed DOTSPLUS protocol it
was observed that the default anddeath rates were 7.1%
and 10.2% respectively and sputum smear and culture
conversion rate at the end of 24 months was 92.5% and
87.7% respectively28. It is observed that inadequate
treatment duration willresult in relapses, may lead to
treatment failure andadditional acquired drug
resistance29. In a study byChan et al. on treatment and
outcome analysis of 205patients with MDR-TB, it was
observed that surgicalresection and ouroquinolones
therapy was associatedwith improved microbiological
and clinical outcome30. Flouroquinolone resistance was
associated witha higher proportion of treatment failures
and deaths inMDR patients than non-ouroquinoloneresistant cases.Addition of ouroquinolones was
associated with less chance of relapse and improved
treatment outcomes 31-36. Kanamycin37, capreomycin38
andstreptomycin resistance is associated with poor
treatmentoutcomes. The outcome for patients with MDRTB isnot very favourable in non- immunocompetent
patients; and the response in HIV positive patients is even
bleaker. In the outbreaks of MDR-TB in and aroundNew
York City, between 1988 and 1992, predominantly in HIV
infected individuals, mortality was in the orderof 80% and
the mean duration from diagnosis to death was 4 to 16
weeks. In patients having concomitant HIVand MDR-TB,
response rate
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appeared to be poor withhigh rates of treatment failure
and mortality 39 . InMDR-TB patients with localized
disease, surgery, as anadjuvant to chemotherapy, can
improve outcomes andshould be considered when there
is poor response toappropriate chemotherapy 4 0 .
Programmatic studies evaluating the shorter MDR
regimen have been carried out in the countries across the
world involving more than 1200 patients showed the cure
rate of 82% and overall success rate of 84.5%11, 41-44.

8.

Conclusion

11.

Treatment of MDR-TB and RR-TB is difﬁcult,
complicated, much costlier, challenging and needs
experience and skills. MDR-TB is a man-made problem
and its emergence can be prevented by prompt diagnosis
and effective treatment of all TB case. Effective use of ﬁrst
line anti tuberculosis drugs in every new patients of
tuberculosis to prevent the MDR-TB and RR-TB and
proper use of second line drugs to treat patients with
MDR-TB and RR-TB are the top priorities for the proper
control of MDR-TB. Sound infection control measures to
avoid further transmission of MDR-TB and RR-TB and
research towards development of new diagnostics, drugs
and vaccines should be promoted for prevention and
control ofMDR-TB and RR-TB.
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Medical History

James Parkinson : The Real Hero
Bhupendra Chaudhary

Involuntary tremulous motion, with lessened muscular power, in parts not in action and even when supported; with a
propensity to bend the trunk forwards, and to pass from a walking to a running pace: the senses and intellects being
uninjured ......
Year 2017 marks the 200th anniversary of James Parkinson's description of the disease that bears his name and that affects
an estimated 5 million people worldwide. Working as a medical surgeon in London, James Parkinson was the ﬁrst to
connect the dots when confronted with a handful of patients with similar involuntary tremors and symptoms of muscle
weakness. In 1817, he published his ﬁndings in his seminal 'Essay on shaking palsy', a 66 page essay on six cases, the three
of his own patients and the three who he saw in the street.
He referred to the disease that would later bear his name as paralysis agitans, or shaking palsy. He distinguished between
resting tremors and the tremors with motion. It was almost 50 years after Parkinson's death before the signiﬁcance of his
Essay was fully appreciated and the shaking palsy renamed 'Parkinson's disease' in his memory. It was Jean-Martin
Charcoat who coined the term "Parkinson's disease" some 60 years later. Parkinson erroneously predicted that the
tremors in these patients were due to lesions in the cervical spinal cord.
James Parkinson (11 April 1755 - 21 December 1824) was an English surgeon, apothecary, geologist, palaeontologist, and
political activist. He is most famous for his 1817 work, An Essay on the Shaking Palsy in which he was the ﬁrst to describe
"paralysis agitans", The symptoms identiﬁed by Parkinson two centuries ago are still used to diagnose the disease today.
Although unable to identify a cause for the condition, Parkinson's remarkably accurate description of the symptoms, and
the disease in all its different stages, eventually led to it being named in his honour.
The Enlightened Mr. Parkinson by Dr. Cherry Lewis, Honorary Research Fellow at the University of Bristol, tells the story
of Parkinson's life as an apothecary surgeon (similar to today's GP) in Hoxton, then a village on the outskirts of London. It
was a time when epidemics festered in the dirty and overcrowded tenements, infant mortality was ﬁfty percent, and no
anesthetics were available for those unfortunate enough to require surgery. Smallpox killed ten per cent of the
population, so when Edward Jenner discovered a vaccine, Parkinson worked with him to establish vaccination stations
across London.
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In 1812 Parkinson assisted his son with the ﬁrst described case of appendicitis in English, and the ﬁrst instance in which
perforation was shown to be the cause of death.
Parkinson's interest gradually turned from medicine to nature, speciﬁcally the relatively new ﬁeld of geology, and
palaeontology. He began collecting specimens and drawings of fossils in the latter part of the eighteenth century. He took
his children and friends on excursions to collect and observe fossil plants and animals. His attempts to learn more about
fossil identiﬁcation and interpretation were frustrated by a lack of available literature in English, and so he took the
decision to improve matters by writing his own introduction to the study of fossils.
He revealed an unknown world, populated with 'hyenas the size of bears' and 'enormous marine animals', all of which
both enthralled and terriﬁed his readers. His exquisitely illustrated Organic Remains of a Former World placed the study
of fossils on the scientiﬁc map of Britain before the subject even had a name.
When awarded The Royal College of Surgeons' ﬁrst Gold Medal, it was not for his medical publications that Parkinson
was honoured, nor even his Essay on the Shaking Palsy, but for his ground-breaking work on fossils.
Parkinson became a political activist after the French Revolution, which many in Britain supported. He wrote numerous
outspoken publications which harangued a corrupt and incompetent Government using the pseudonym 'Old Hubert',
for many were imprisoned and even transported to Australia for such seditious activities. When caught up in an alleged
plot to kill 'mad' King George III, Parkinson put his own life on the line trying to save his friends.
Parkinson also contributed several papers to William Nicholson's "A Journal of Natural Philosophy, Chemistry and the
Arts", and in the ﬁrst, second, and ﬁfth volumes of the "Geological Society's Transactions". He wrote a single volume
'Outlines of Orytology' in 1822, a more popularise work.
Parkinson belonged to a school of thought, Catastrophism, that concerned itself with the belief that the Earth's geology
and biosphere were shaped by recent large-scale cataclysms. He cited the Noachian deluge of Genesis as an example, and
he ﬁrmly believed that creation and extinction were processes guided by the hand of God. His view on Creation was that
each 'day' was actually a much longer period, that lasted perhaps tens of thousands of years in length.
We have come a long way since the publication of 'Essay on shaking palsy', but we haven't found what James Parkinson
was looking for: a way to stop the disease in its tracks. We'll continue working until we do.
April 11th, James Parkinson's birthday, is World Parkinson's Day. Each year in April, thousands of people across the
globe roll up their sleeves to raise awareness for the disease and the consequences for all those affected by it. To
commemorate this year's bicentennial edition, the Flemish Parkinson League has organised thought-provoking event on
April 23, 2017 in Ghent, where patients, clinicians, family members and researchers got together, to look back, but more
importantly, to look forward to new treatment approaches on the horizon, as a salute to this real hero.

References
1.

2.

3.

Eyles, JM (September 1955). "James Parkinson; 1755-1824".
Nature. 176 (4482): 580-1. doi:10.1038/176580a0. ISSN 00280836. PMID 13265780.
Mchenry Lc, Jr (September 1958). "Surgeon and
palaeontologist, James Parkinson". The Journal of the
Oklahoma State Medical Association. 51 (9): 521-3. ISSN 00301876. PMID 13576252.
Nelson, JN (October 1958). "James Parkinson". The New
England Journal of Medicine. 259 (14): 686-7. doi: 10.1056/
NEJM195810022591408. ISSN 0028-4793. PMID 13590427.

© JIMI JAN - MAR 2018 VOL. 12

4.

5.

6.

Tyler, KL; Tyler, HR (February 1986). "The secret life of James
Parkinson (1755-1824): the writings of Old Hubert".
Neurology. 36 (2): 222-4. doi:10.1212/wnl.36.2.222. ISSN 00283878. PMID 3511403.
Herzberg, L (1987). "Dr James Parkinson". Clinical and
experimental neurology. 24:221-3. ISSN 0196-6383. PMID
3077340.
Sakula, A (February 2000). "James Parkinson (1755-1824)".
Journal of medical biography. 8 (1): 59. ISSN 0967-7720. PMID
10994050.

54

JOURNAL OF INTERNAL MEDICINE OF INDIA JAN - MAR 2018 VOL. 12 NO. 1 RNI No. 69152/98

Knowledge Forum

Short Sleep Duration, Diabetes Risk and Mood Disorder
Aditya Chakravorty
It is now well known from various research work carried
out all over the world that lifestyle modiﬁcation
signiﬁcantly prevent the onset of diabetes and
cardiovascular disorder as well as modiﬁes the course of
such ailment .
Sleep, its duration and its quality in day to day life is
suggested to be a novel behavioural risk factor for
diabetes and other cardiovascular diseases. Aberrant
sleeping times may lead to circadian misalignment and
result in decrease in plasma insulin secretion. A large
population based study at Malmo Diet and Cancer Centre
Sweden conducted on 4023 individual aged between 45 to
68 with mean follow up time of 17.8 years has shown that
plasma concentration of CASPASE-8 a biomarker is
associated with short sleep duration and the risk of
incident diabetes mellitus.
The sleep duration was correlated with incident diabetes
mellitus using a marker of apoptosis plasma CASPASE-8.
Sleep duration is suggested to regulate tumor necrosis
factor α and β-cell apoptosis may be a consequence of
activated cysteinyl aspartic acid–protease-8 (CASPASE-8)
a key enzyme in the tumor necrosis factor receptor
pathway. The disrupted circadian rhythm in turn results
in deﬁcient pancreatic β-cell and increased susceptibility
to type 2 DM1-2. The biological mechanism associated with
reduced sleep shows decrease leptin and increased
ghrelin which in turn may stimulate appetite and lead to
increase BMI. So based on the scientiﬁc evidence available

till date short sleep duration is associated with risk of
incident diabetes mellitus. Various biomarkers can act as
potential investigation to prove the association between
sleep duration and incident DM.
In a recent observational study involving 91000 people
published in Lancet Psychiatry has shown that disruption
to normal daily circadian rhythm is associated with a
greater susceptibility to mood disorder such as severe
depression and bipolar disorder. With the change in life
style in modern era, with overuse of electronic gadgets at
night, the sleep duration has drastically gone down
coupled with working at night shift especially in IT sector
has led to increase in incidence of various life style
disorders. Behavioural risk factor modiﬁcation, increased
sleep duration, regular physical activity may prevent
onset of such diseases and bring in good health2-3.
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