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Abstract: Globally, Diabetes mellitus (DM) prevalence has created menace, being a major culprit of increased mortality and
morbidity and health care expenditures. India is the 2nd country with maximum number of diabetic patients, with an estimated
prevalence of around 10%. Comprehensive Diabetes Care (CDC) is a combination of Panchakarma and Diet management.
This study was conducted to evaluate the effect of CDC on glycosylated haemoglobin (HbA1c), body mass index (BMI), body
weight, abdominal girth and dependency on conventional therapy in DM Patients. This retrospective study was conducted from
July 2017 to January 2018, wherein the data of elderly male type 2 DM patients (HbA1c >6.5%) who attended Madhavbaug
clinics in Maharashtra, India were identified. Data of patients who were administered CDC (60-75 minutes) with minimum 6
sittings over 90 days (± 15 days) were considered. Variables were compared between day 1 and day 90 of CDC. Out of 48
enrolled elderly male patients, 34 were included for analysis. CDC showed significant improvement in HbA1c from 8.27 ±
0.96to 7.1 ± 1.30; p=0.0001), BMI from 27.65 ± 3.20 to 25.91 ± 3.29, p< 0.0001), weight from 73.75 ± 10.76to 69.46 ± 10.39,
p<0.0001). Abdominal girth (from 100.0 ± 9.08 to 95.36 ± 9.10; p<0.0001), also showed significant reduction. Dependency on
concomitant medicines was reduced, with number of patients on no concomitant medicines increasing from 3% to 15%. CDC
and allopathy both are found to be efficacious; but CDC acts dually, by reducing HbA1c, as well as reducing dependency on
allopathic medications.
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1. Introduction
Diabetes mellitus type II (DM) prevalence has reached
epidemic levels in global scale. International diabetes
federation quotes that number of diabetics in 2030 will rise
by estimated 200 million rise in number of cases, as
compared to prevalence in 2011 [1]. This is far more
concerning in India, where it is estimated that around 1/10th
of the population is inflicted by DM, with significantly high

mortality rates [2, 3]. Historically, fasting blood sugar
level >126 mg/dl and post-meal blood sugar level>140
mg/dl, which together constitute an oral glucose tolerance
test is used for diagnosis of DM. Nowadays, glycosylated
hemoglobin (HbA1c) is used for diagnosis of DM, as it
depicts blood glucose levels over preceding 2-3 months.
HbA1c levels >6.5% is diagnostic of DM, while levels less
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than 6.5 but more than 5.7% are considered as prediabetics.
Most of the guidelines suggest target HbA1c as ≤6.5% [4].
Plethora of complications of DM, grouped as macrovascular
and microvascular, short term and long term, makes the
disease more dangerous. Stroke, myocardial infarction,
peripheral vascular disease are some of the macrovascular
complications,
while retinopathy,
neuropathy and
nephropathy are grouped under microvascular complications.
However, major culprit for morbidity and mortality in
diabetic patients is cardiovascular diseases (CVD) [5]. Foot
ulcers, amputations are some of the after effects of diabetic
neuropathy, while diabetic nephropathy is one of the major
cause of morbidity and mortality in diabetic patients after
CVD [6-9]. Diabetes is presently managed by advocating
dietary corrections and regular physical exercise along with
treatment with oral antidiabetic drugs/oral hypoglycemic
agents (OADs). It is recommended to start OAD only when
diet management and other measures are unable to bring
down levels of HbA1c to < 6.5% after 2 months. The
majority of the OADs act by either, reducing the intrinsic
glucose production, increasing tissue uptake or increasing
excretion. Sulphonylureas, thiazolidinedione, biguanides, etc.
are some of the examples of conventional class of
antidiabetic drugs. When 1 OAD is unable to reduce the
HbA1c below 7.5% or if baseline HbA1c is too high, it is
recommended to use combination of OADs from different
class [10]. But, major issues faced with the use of OADs
are a plethora of adverse effects which include
hypoglycemia, pancreatitis, anemia, etc [11]. These adverse
effects along with the increased cost of therapy has found to
drastically reduce medication adherence in patients of DM
[12]. Despite the availability of numerous classes of OADs
and extensively laid down guidelines, number of cases of
DM are consistently increasing [12]. Thus, an effective
alternative therapy is needed, that will counteract these
adverse effects of conventional medicines and increase
patient adherence to medications for optimal outcome.
OADs act by reducing blood sugar levels in the body.
Various herbal drugs have shown similar effects in clinical
studies, including significant reduction in HbA1c [13-15].
This makes Ayurveda a potential therapeutic alternative in
patients of type 2 DM. Ayurvedic physicians advocate
Panchakarma- a multi-step body detoxification process in
the chronic phase of disease. Panchakarma and diet therapy
is combined in Comprehensive Diabetes Care (CDC)
Management Program. Three techniques are used in
Panchakarma in CDC- Snehana i.e. oleation, Swedana i.e.
passive heat therapy and Basti i.e. per rectal drug
administration. Panchakarma is a well-known procedure
for internal detoxification of the body [16-17]. Since
reduction in quality of life, depression are associated with
DM, we planned this retrospective study in elderly male

patients of type 2 DM, to assess the efficacy of CDC on
various parameters like HbA1c, BMI, reduction in body
weight, abdominal girth and reduction in dependency on
conventional medications after completion of CDC.

2. Subjects and Methods
2.1. Study Design
Retrospective record based study.
2.2. Study Site
Madhavbaug Clinics from all over Maharashtra
2.2.1. Study Period
July 2017 to January 2018.
2.2.2. Study Participants
Elderly male (>60 years), suffering from type 2 DM
(HbA1c>6.5%),[4] who attended Madhavbaug clinics across
Maharashtra.
2.2.3. Methodology
The data of patients who had been administered CDC with
minimum 6 sittings over a span of 90 days (± 15 days) were
considered for the study, out of which 4 sittings were done in
the 1st month, and 1 sitting per month for next 2 months.
These patients were maintained on a diet plan of 800-1000
calories intake per day, according to patient medical records.
The diet plan consisted of low carbohydrates, moderate
proteins, and low fats. Cases were identified, and data was
assessed from the records of Madhavbaug clinics in
Maharashtra. The selection was based upon the availability
of complete relevant baseline data (day 1 of CDC) and final
day data (day 90 of CDC) of the patients. The information
about prescribed concomitant medicines, if any, was also
noted down. On day 1 of CDC, the patients had undergone
HbA1c, weight, BMI, abdominal girth measurements as per
guidelines [18]. This readings were considered as baseline
reading. This process was repeated on day 90 of CDC to
calculate the change from baseline reading. The BMI for day
1 and day 90 of the patients was calculated by checking the
weight and the height from the medical data sheets of
patients and using the formula: weight in kilograms/ (height
in meters)2. The dependency on standard medication was
calculated both on day 1 and day 90 of CDC as the
percentage of patients out of the total enrolled ones who
required a conventional allopathic therapeutic agent during
the study period of 90 days.
The CDC is a 3-step procedure which was performed on
the patients of type 2 DM after a light breakfast. One sitting
of the procedure took 65-75 minutes, as described in table 1
[19-20].

Table 1. Study Treatment: Comprehensive Diabetes Care (CDC).
Step of CDC
Snehana
Swedana

Type of Therapy
Massage or external oleation (centripetal
upper strokes on the body)
Passive heat therapy to the body

Herbs used for therapy
100 ml Azadirechta indica (neem) extract processed in
sesame oil
Dashmoola (group of ten herbal roots) with steam at <40

Duration of Therapy
25-30 minutes
15-20 minutes + 3-4 minutes
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Step of CDC

Type of Therapy

Basti kadha

Per-rectal drug administration should be
in body for > 15 minutes for maximum
absorption

Herbs used for therapy
degrees Celsius)
Mixture of 40% Gudmaar (Gymnema sylvestre), 20%
Daruharidra (Berberis aristate) and 40% Yashtimadhu
(Glycyrrhiza glabra)

2.2.4. Statistical Analysis
Data were pooled and coded in Microsoft Excel
spreadsheet. R Version 3.4.1 software was used to analyze
the data. Categorical data were represented in the frequency
form and continuous data were presented as the Mean ± SD.
Paired t-test was used to assess the difference between
baseline values and 90th day after treatment. The histogram
were used to represent the graphs.

3. Results
Study population:
A total of 48 patients’ data was screened for inclusion in

31

Duration of Therapy
of relaxation after procedure
10 minutes

the study. However, based on the availability of data (Day 1
and Day 90) and the inclusion criteria, 34 patients were
selected, and their data was considered for analysis. The
present study involved a total of 34 male patients with more
than 60 years age having a diabetic history and HbA1c ≥ 6.5.
The mean age of the patients was 66.32 ± 4.86 years and
mean height was 163.34 ± 6.53 cm.
Clinical parameters compared between baseline values and
after 90th day was as shown in Table 2. After 90 days of
treatment there was significant reduction in the HbA1c
(P=0.0001; Figure 1). There was significant reduction in
weight (P<0.001; Figure 2), BMI (P<0.0001; Figure 3) and
Abdomen girth (P<0.0001; Figure 4) post treatment of 90 days.

Table 2. Comparison of clinical parameters between baseline values and 90th day.
Variable (n=34)
HbA1c
Weight (Kg)
BMI
Abdomen girth (n=25)

Baseline
8.27 ± 0.96
73.75 ± 10.76
27.65 ± 3.20
100.0 ± 9.08

After 90 days
7.1 ± 1.30
69.46 ± 10.39
25.91 ± 3.29
95.36 ± 9.10

t statistic
4.71
10.964
7.35
8.1

p-value
0.0001
<0.0001
<0.0001
<0.0001

HbA1c; Glycated haemoglobin, BMI; Body mass index
Table 3. Correlation of BMI and Abdomen girth with HbA1c at 1st day and after 90 days.
Correlation between
BMI and HbA1c
Abdomen girth and HbA1c

Baseline
R
0.05
-0.049

p-value
0.76
0.82

Figure 1. Comparison of HbA1c at baseline and after 90 days.

Figure 2. Comparison of weight of the patients at baseline and after 90
days.

After 90 days
r
0.07
0.05

p-value
0.69
0.81

Figure 3. Comparison of BMI of the patients at baseline and after 90 days.

Figure 4. Comparison of Abdomen girth of the patients at baseline and after
90 days.
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We also assessed the correlation between the BMI and
HbA1c, abdominal girth and HbA1cb (table 3). There was a
weak positive correlation between BMI and HbA1c (r= 0.05)
on the 1st day of the treatment and it was not statistically
significant (p=0.06), the same is shown in figure 5a. After 90
days of treatment we found nearly same positive relationship
between BMI and HbA1c (r=0.07, p = 0.70) which is shown

in figure 5b.
We found a negative relationship between HbA1c and
abdomen girth (r= -0.049) on the 1st day of the treatment
which was not statistically significant (p = 0.82) (figure 5c).
We found a weak positive relationship between them after the
treatment (r=0.051) on day 90, and it was not statistically
significant (p = 0.81) (figure 5d).

Figure 5. Correlation between BMI and HbA1c, abdomen girth and HbA1c.

Allopathic medicines consumption on day 1 and after the
90th day of therapy were as shown in Table 4. Most of the
enrolled subjects were treated with biguanides (58.82%),
sulfonylurea (38.24%), nonsteroidal anti-inflammatory drugs
(35.29%), statin (29.41%). All the subjects who were

allopathic medicines before therapy was decreased after 90th
day. However, the subjects with nonsteroidal antiinflammatory drugs were not varied after the therapy. An
illustration is given in figure 6.

Table 4. Consumption of allopathic medicines on day 1 and after 90 days.
Medicine
Sulfonylurea
Biguanide
Thiazolidinedione
DPP-4 inhibitor
Alpha-glucosidases inhibitors
Insulin
NSAID
Statin
ARB
Beta blocker
CCB
Antiplatelet
Nitrate
No medicine

Day 1
13 (38.24)
20 (58.82)
4 (11.76)
8 (23.53)
5 (14.71)
3 (8.82)
12 (35.29)
10 (29.41)
8 (23.53)
5 (14.71)
6 (17.65)
7 (20.59)
1 (2.94)
1 (2.94)

After 90 days
10 (29.41)
13 (38.24)
2 (5.88)
5 (14.71)
3 (8.82)
3 (8.82)
12 (35.29)
6 (17.65)
6 (17.65)
2 (5.88)
5 (14.71)
7 (20.59)
1 (2.94)
5 (14.71)
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Figure 6. Comparison of consumption of allopathy medicine at 1st day and after 90 days.

4. Discussion
Despite the availability of a plethora of therapeutic options
for treatment of type II DM, its prevalence and contribution
to global morbidity and mortality remains significantly high
and is increasing continuously. Therefore, alternate
therapeutic option to curb the menace of DM is the urgent
necessity of current time. Conventionally used allopathic
medicines in the treatment of type II DM act by reducing
blood sugar levels. Ayurvedic medicines serves as a potential
alternate therapeutic option for management of type II DM,
since many herbal drugs have been found to significantly
lower blood glucose levels in clinical studies. Ayurvedic
physicians administer Panchakarma to the patients of DM
[16]. Panchakarma along with diet therapy consisting of low
carbohydrates and fats with moderate amount of proteins is
administered in CDC. Probable mechanism, by which CDC
might benefit patients with type II DM are:
1. Reducing glucose production in the liver by hampering
sympathetic stimulation on gluconeogenesis,
2. Reducing the shear stress of vascular endothelium by
promoting water loss via sweating. This may help in
reducing vascular complications significantly [16].
In the present study, the CDC was found to significantly
reduce (p<0.001) HbA1c, BMI, body weight, abdominal
girth, at the end of study period i.e. 90th day. Another crucial
finding of our study was that there was significant reduction
in patients’ dependency on conventional allopathic
antidiabetic medications at the end of the study period.
HbA1c value is one of the most crucial parameter in
diabetic patients as it echoes blood sugar level control over
preceding 2-3 months [4]. Another important feature of
HbA1c is its prognosticator value in type 2 DM, since it has
been found that morbidity and mortality is directly related to
sustained increased HbA1c [21]. Thus it can be anticipated
from the findings of our study that CDC carries a good
prognosis in diabetic patients as it significantly reduces

HbA1c. Obesity and sedentary lifestyle contribute to
development of DM, which is indicated by increased BMI
[22]. Apart from DM, high BMI has epidemiological linkage
with many chronic diseases like HTN and other CVDs [23].
Sustained control of blood sugar levels is the utmost
important factor in diabetic patients, since it has been
established that poor blood sugar level control is associated
with increased incidence of complications [24]. CDC can
help in reducing complications of DM since it showed
sustained reduction in all parameters like HbA1c, BMI, body
weight, etc.
Another major issue with the use of conventional drugs is
increased cost of therapy along with increased incidence of
adverse effects associated with use of these drugs [25].
Hence, we assessed the effect of CDC on dependency on
conventional medications. In our present study, we found that
there was an overall reduction in dependency of patients on
conventional medications at the end of the study period.
Also, the number of patients who went off the conventional
drugs increased at the end of 90th day.
In order to generalize the findings of our study to the larger
population, we recommend conduction of similar studies
with dual arms, to allow direct comparison with conventional
therapy, prospective design, and long follow up period with
larger sample size.

5. Conclusion
Major parameters of the body deranged in DM are BMI,
body weight, abdominal girth all of which worsen
complication rate. Although conventional correct these
parameters to some extent, cost of therapy and adverse
effects offset their beneficial effects and decrease patient
compliance. CDC corrected all these parameters effectively
and also reduced dependency on conventional drugs, all of
which have positive contributory effect on enhancing patient
compliance. Thus it is safe to conclude that CDC can be
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considered as effective and safe therapeutic option for
treatment of DM.
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