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Medical Tourism

‘edical tourism involves patients travelling from their home country to foreign country,

where they muost moke arrangements for their reatment and stay, When seeking care in
a foreign country, patients use various agents including insurance companies and healtheare DI' Gﬂlﬂkhihaﬁ Maji
providers. It is a concept wherein people travel o another city or country to get medical
treatment, (o find a cheaper place for the medical procedures of same quality, Tn some countrics i MS (Ortho)
certain medical procedures are not legal, such as inferility procedures. Mostly, people around Hony Editor, Journal of IMA (JIMA)
the world travel to Medical centres in well developed countries, o receive pood guality of
treatments. But in recent years, we can see a rise in the people from well developed countries, travelling to third — world countries for
medical treatments. This is mostly because of the treatment available in such countries are very low in cost.

10 best countries for medical tourism and overseas healtheare are;

Brazil - For fantastic plastic surgery,

Mexico - Muost affordable dental services,

Panama - General health care,

Crech Republic - Cosmetic surgeries and teeth whitening,

Costa Rica = Gepeeral health care and dental care,

Turkey - Eye health care,

India = Top destination for serious surgical procedures,
Thailand - Cosmetic surgerics,

Singapore - Replacement surgeries of hip and kiee,
Malaysia - Vitro fertilization.

et there are certain risks of Medical tourism, some of which are mentioned below:

*  Communication may be a problem,

»  Medication may be counterfeit or of poor quality in some countrics,

*  Antibiotic resistance is a global problem, and resistant bacteria may be more commaon in other countries than in United States,

*  Flying after surzery can increase the risk of Blood clots,

From the latest report, Finland is found 1o have the best health care system in the World, it is also the 14" best country over all.

The first recorded instance of people ravelling for medical weatment dates back thousands of years to when Greek pilgrims wavelled
from the eastern Meditermanean (o a small area in the saronie Gulf called Epidauniz, This terntory was the sanetuary of the healing god
Asklepios spa towns and sanitaria were early forms of medical tourism. In 18" Century Europe, patients visited spas because these were
places with supposedly health — givimg mineral waters, treating diseases from gout 1o liver disorders and bronchits,

Factors that have led to the increasing popularity of medical travel include the high cost of health care, long waiting times for certain
procedures, the ease and affordability of intermational level and improvement of both technology and standard of care in many countres.
The avoidance of waiting time is the leading factor for medical tourism from the UK, whereas in the US, the main reason is cheaper price
abroad. Furthermore, death rates even in developed countries differ extremely, ie. UK verses seven other leading countries, including US.
Muny surgical procedures performed i medical tourism destinations cost a fraction of the price they do in other countries. In the United
States, a liver transplant that may cost $ 300,000 USD, would gererally cost about 5 91,000 USD in Taiwan. A large draw to medical travel
is convenience and speed. Countries that operate public health care systems often have long wait times for centain operations for example
an estimated 78236 Canadian paticnts spent an average waiting time of 9.4 weeks on medical waiting list in a year, Canada has also set
waiting time bench marks for non-urgent medical procedures, including 26 weeks waiting period fora hip replacement and 16 weeks wait
for cataract operation.

However, perception of medical tourism are not always positive. In places like the US, which has high standard of quality, medical
tourism is viewed as risky. Insome pans of the world. wider political issues can influence where medical tourist will choose 1o seek out
healih care.

Circumvention tourism is also an area of medical wourism that has grown, Circumvention ourism is travel in order to aceess medical
services that are legal in destination country but illegal in the home country, This can include travel for ferahity treatment that are wol yel
approved in the home country, abortion and doctor- assisted suicide. Abortion tourism moest commonly found in Burope, where travel
between countries is relatively simple. Ireland and Poland, two Egropean countries with highly restrictive abortion laws, have the highest
rates of circumvention tourism, In Poland especially, it is estimated that each year nearly 700 women travel to UK, where abortion services
are free through the National Health Services.
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MWedical tocnism in Tudia :

Medical tourism is a growing sector in India. In October 2015,
India’s medical wurism sector was estimated 1o be worth US 5 3
billion. It is projected to grow at a CAGR of 200% by 2020, hitting
59 billion by 2020. In 2017, 495,056 patients visited o seek medical
care, The top [0 sources countries for patients were Bangladesh,
Afpanistan, Irag, Maldives, Oman, Yemen, Uzbekistan, Kenya,
Nigeria and Tanzania.

Toencourage applications and care the travel process for medical
tourists, the government his expanded its e-tourism VISA regime
on Febreary 2019, (o include medical visas, The maximum duration
to stay under this visa is & months.

The promotion of Medical Tourizsm in India has helped private
players capatalize on this market oppontunity, Private institutions
and organizations, such as Max Healthcare where Health Travelers
worldwide have consulted and treated upto 50,000 foreign patients
in hospitals across the country.

rtthactions :

Advantage of medical treatment in India include reduced cost,
the availability of latest medical technologies and a growing
compliance on international quality standard, doctors trained in
western countries including Unites States and United Kingdom, as
well as English speaking personnel, due to which foreigners are less
likely to face language barrer in India.

Advantages :

Cost — Most estimates [ound that trestment cost in India stan
at around one —tenth of the price of comparable treatment in United
States and United Kingdom. The most popular treatments soaght
in Imdia by medical tourists are altemative medicine, bone —marmow
transplant, cardiac bypass, eve surgery and hip replacement,

Zuality Care ¢

India has 39 JCI accredited hospitals. However, for a patient
travelling to India, it 15 important to find the optimal doctor-hospatal
combination. After the patient has been treated, the patient has the
option of either recoperating in the hospital or at a paid
accommodation nearby, Many hospitals also give the option of
continuing the treatment through telemedicine.

The city of Chennai has been termead as “Tndia’s health capital,”
Multi and super speciality hospitals across the city bring in an
estimated 150 international patients every day. Chennai atiracts
ahout 45 percent of health tourists from abroad amiving in the
country and 30 to 40 percent domestic health tourists, Factors
behind the tourist inflow in the city include low costs, linde w no
waiting period, and facilitics offered at the specialty hospitals in the
city. The city has an estimated 12,500 hospital beds, of which only
half in wsed by city population with rest being shared by patients
from other states of the country and foreigners. Dental clinics have

attracted dental care tourism in Chennai.

The government has removed visa restrictions on Lourist visa
that required a two months gap between consecutive visits for
people from Gulf countries, which is likely to boost medical toursm.
A viss—on—amival scheme for wounsts from selected countries has
been instituted which allows foreign nationals to stay in India for 30
days for medical reasons. From 2006 citizens from Bangladesh,
Afganistan, Maldives, Republic of Korea and MNigena are availing
the most medical visas,

Langaage :

Despite India’s diversity of languages, English is an official
language and s widely spoken by most people and almiost universally
by medical professionals. A number of hospitals have hired language
translators 1o make patients from Balkan and Afraican countries
fieel more comfortable while at the same time helping the facilitation
of their treatment.

Top medical Tourism destinations in India:-

*  Chennai

*  Mumbai

+  MNew Delha
*  Calcutta

« Gy

+  Banglaroe

+ Ahmedabad
+  Coimbatore
«  vellore

«  Alleppy

+  Hyderabad

The names of popular healtheare providers in India are given
betlow @ —

Apollo Hospitals

Max Hospitals

Fortis Hospitals

Kokilaben Dhirubhai Ambani Hospitals

Wockhardi Hospital

Narayana Hrudayalaya Hospitals

Metro Group of Hospitals

Manipal Hospitals

Medanta Hospitals

India is becoming the 2 Medical wurism destination alter
Thailand. As medical reatment costs in the developed world 1s
ballooning with United Siates leading the way, more and more
westerns are finding the prospect of imtermational travel for medical
care increasingly appalling. An estimated 15,0000 of these travel to
India for low priced health care procedures every year. Cosmelic
surgery, banatric surgery, knee cap transplantation, liver transplants
and cancer treatment are some of the most sought out medical tourism
procedures chosen by foreigners.,

Disclaimer

The information and opinions presented in the Joumal reflect the views of the authors and net of the Journal or its Editorial Board or
the Publisher. Publication does not constitute endorsement by the journal,

TIMA assumes no responsibility for the anthenticity or reliability of any product, equipment, gadget or any claim by medical establishments!
institutionsfmanufacturers or any training programme in the form of adveriisements appearing in JIMA and also does not endorse or give
any guarantee to such products or training programme or promote any such thing or claims made so after.

— Hony Editor
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Diabetes and Artificial Intelligence

everal innovative advances in the field of science and technology are going to be integral to the

lives of subjects living with diabetes. These innovations improve the QoL (quality of life) by decreasing
mortality and morbidity significantly, Intelligent closed loop insulin pumps (artificial pancreas), non-
invasive glucose sensors are concepts, already established in the field of diabetes management. Artificial
intelligence (Al) is also a rapidly emerging tool for managing diabetes more efficiently. Al enables
computers o sort problems by synchronous use of these innovations which otherwise require human
intelligence. In fact, Al is a branch of computer science that aims o create systems or methods that
analyze information and allow the handling of complexity in a wide range of applications without direct
human intervention’,

Diabetes mellitus is one of the most prevalent chronic diseases associated with multi-organ morbidity
and significant mortality. The hallmark of diabetes is dysregulation of glucose homeostasis. Al methods
in combination with the latest technologies, including medical devices, mobile computing, and sensor
technologies, have the potential to enable the creation and delivery of better management services (o
deal with chronic diseases like diabetes'.

Toce does 7 Cbenate Concepteally 7

The application of Al algorithm is highly complex and involves technical and specialized knowledge,
In brief, the first and most important part of this method is acquiring information which is popularly
known as *Learning from Knowledge™!, This allows computers to leamn automatically without human
intervention or assistance. To enable this learning, several methods or techniques are used eg, artificial
newral networks, deep leaming, decision trees, regression algorithms, reinforcement learming ete. The
next step is ‘explomation and creation of algorithms" after retrieving potential information from these
databases and this is popularly known as knowledge discovery databases (KDD)'. In the third stage
precise and effective ways are created based on reasoning from KDD and invalves logical technigues
such as deduction 1o generate conclusions',

Applications of Al in Diabetes: The primary areas where applications of Al are being currently
evaluated in diabetes management are several'?. These are in @ (i) deciding blood glucose control
strategies, (i1) predicting blood glucose, (i) detecting adverse glycemic events, (iv) caleulating insulin
bolus, (v) determining risk and patient personalization, (vi) detecting faults and (vii) lifestyle and daily-
life support in diabetes management and 5o on.

Continuous glucose monitoring devices in association with artificial pancreas (a closed loop insulin
pump including a glucose sensor and algorithm based insulin infusion device”) will have the key role in
the near future to improve overall diabetes management and 1o reduce the frequency of severe
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hyvpoglycaemia especially in subjects with Typel
Diabetes®. The algorithms are based on traditional control
engineering relying on éither real patient’s data or virtual /
computer generated patient data, However Al technigue
in this situation uses aliernative methodology to create
algorithm'. Though there are several methodologies, the
most common that 15 being investigated 1s FL (Fuzzy Logic
technique)'. Though this fuzzy logic system has not yet
been proved superior o classic algorithm, 1t has the ability
to deal with non-linearity or uncertainty. In the feasibility
trials, fuzzy method was able to improve nocturnal blood
sugar conirol without increasing the risk of
hypoglycacmia'. Other Al methods which are being
investigated for this purpose use RL {Reinforcement
Learning) or ANN (Artificial Neural Network)',

Excursion of blood sugar or glveemic vanability is a
sign of poor diabetic control, To detect this varability in
real time fashion, one has to depend on CGMS with its
limitations, Al technigues in the long run would be able 1o
predict blood sugar values which could effectively prevent
long term complications. AMNN (Artificial Neural Network)
approach in this regard, is the most widely applied
methodology, but other machine leaming methodologies
are also being investigated', Similarly, Al methods can
predict episodes of extreme hyperglycasmic and
hypoglycacmic fluctuations allowing the subjects or
physician to act in advance to prevent any hazardous
effects out of these extreme excursions'.

Predicting and calculating bolus dose of insulin while
using an insulin pump is another area where Al can have
major impact in maintaning euglycemia, Presently. the
mainstay to help remove the stress and guess work for
rapid acting insulin is using a bolus advisor. Bolus
advisors, also known as bolus calculators, are incorporated
into pump technology and make the process much simpler.
Bolus advisors do this by taking a few things into account;
blood glucose level, target blood glucose level and
carbohydrate consumption, It also lakes into account any
insulin still working from a previous bolus (injection of
rapid acting insulin). However these bolus advisors are
ot free from error which may include selection of
physinlogically inappropriate bolus advisor settings, the
use of short duration of insulin action times etc. Al has
been used 1o provide sets of wols to improve the accuracy
of carbohydrate count and to calculate the optimal insulin
bolus for an ingested meal. Case-Based Reasoning (CBR)
methodology has been used in this context and extensively
studied at the Imperial College London'. Clinical trial has
also been performed to validate their approach to manage
various clinical scenarios. This approach was also
demonstrated o improve glycaemic control in diabetes
management when it was combined with a closed loop

system. Similarly an algonthm termed as GoCARB which
provides dietary advice to diabetic patients based on
automanic carbohydrate counting, 15 being investigated
by rescarchers at Switeerand, This system uses compuier
vision technigues, such as feature extraction and SVM
{support vector machine, another Al technology ) and initial
small *proof of concept’ studies show it to be an excellent
assistive tool',

Mot all subjects with diabetes are at similar risk for all
the chronic disbetic complications. Presently risk factor
based clinical approach or risk engine based stratification
identifies the subsei of patients at particular risk for a
particular complication, An important step toward is 0
have better risk detection and intervention tailored to each
and every individual separately. Al methodologies like
ANMN, hicrarchical clustering, genetic algorithm like K-
means are being evaluated more and more to siratify
according to the diabetic complications eg, neuropathy,
nephropathy and especially retinopathy'~,

Type 1 paticnts use CGM devices 1o calculate insulin
infusion rates. Consequently, failure of these devices can
lead to episcdes of hyperglycaemia or hypoglycaemio. Al
approach using SYM is shown to be able to detect correct
and incorrect measurements in real-time CGM. Another
Al echnology KNN (k-nearest neighbour algorithm) is also
being tried to diagnose faults in CGM technology'.

Apart from these, using deep learning algorithms of
Al automated diagnosis of diabetic retinopathy (DR ) and
cardiovascular risk factor monitoring are now possible,
which are based on large retinal fundus imaging datasets.
Other Al algorithms is also likely be inlegrated info smart
telemedicine devices and be increasingly used (o provide
personalized preventative programmes. as well as
personalized diabetes management adapted to patients
lifestyles, treatments, genetic backgrounds: and
environments',

Soin conclusion, Artificial Inelligence (AL in near future
is moing o have g tremendous impact in management of one
of the most prevalent non communicable disease, diabetes
mellits
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Combination treatment with SGLT2-i and DPP4-i :

Glycemic-control and beyond

Jitendra Chouhan', Maneesha Khalsa?

e

Type 2 diabetes is chronic and progressive metabolic disorder involving multiple metabolic defects.
The use of combination therapy with anti-diabetes drugs with different mechanisms of action has the
patential of producing complementary metabolic action including a robust reduction in HbA1¢ along
with cardiovascular and renal benefits. The availability of a dual sodium glucose co-transporter 2/
dipeptidyl paptidase-4 inhibitor combination represents a new therapedutic alternative for patients with
type 2 diabetes. Presant review considers the range of evidence for combining SGLT2-1 and DPP4-| with
a focus on their respective role on cardiovascular and related benefits of each agent in patients.

-

[J indian Med Assoc 2019; 117(11): 14-8]
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Key words : SGLT 2-i and DPP-4i combination, cardioprotection, renoprotection.

D D Mellitus (T2 DM) is one of the most widely prevalent

conditions causing pandemic across the globe, As
evidenced by major landmark trials, although intensive
glvcemic control achieved by conventional agents
demonsirated reduction in risk of microvascular
manifestation, its relationship with macrovascular
outcomes or all-cause mortality appeared to be
muliifaceted. Furthermore, metabolic risk factors like
hypertension and obesity, and macrovascular mani-
festations are shown to be positively linked together for
their development and progression. There is a clinical
unmet need of an effective antidiabetic treatment that can
ameliorate residual risk of cardiovascular disease, still
having lower propensity for hypo-glyvcemic events and
weight gain. Two classes of glucose-lowering agents that
meet the criteria are sodium glucose cotransporter-2
(SGLT2) inhibitors and dipeptidy] peptidase-4 (DPP4)
inhibitors, In 20107, Drug Controlber General of India (DCGH
approved empagliflozin and linagliptin combination therapy
as an adjunct to diet and exercise to improve glycemic
control when treatment with both empaglifiozin and
linagliptin is appropriate.

Present review considers the range of evidence for
combiming (DPP4-i) and (SGLT2-1) with a focus on their
respective role on cardiovascular and related benefits in patients.

Complementany Effects of SGLTE¢ and
DPPd< Comdbination :

SGLT2-iis a class of novel oral glucose lowering agents

'DM {Endocrinology), Assistant Professor, Depariment of
Endocrinology, Chaithram Hospital, Tndore 452004

‘MD (Pharmacology). Manager, Medical Services, Medical
Alfairs Divisson, Lupin Limited, Mumbaj J00051 and Corresponding
author

that mediates glucose lowering action by increasing urnary
glucose excretion via inhibition of the sodivm-glucose
cotransporter-2 in the proximal tubule of the kidney. The
salutary effect is its ability to act independent of insulin
secretion and gction and render it suitable (o administer at
any stape of disease course, DPP4-i exerts its glucose
lowering effect by the elevation of incretin hormones and
subsequent augmentation of glucose dependent insulin
secretion and inhibition of glucagon release. SGLT2-i
associated with 17-30% rise in endogenous hepatic glucose
output, perhaps mediated by compensatory increase in
plasma glucagon in response to glycosuria as suggested
by experimental study. Combined DPP-4i with gliflozin is
speculated to prevent such increase in glucagon level
resulting in optimum glucose control, Combination of these
agents has potential to show the additive glycemic control
due o their complementary effects (Fig 11,

Glycemie Contwol with (Pomplementary
Effects. :

Warious pivotal phase [ trials suggest that combining
SGLT2-i and DPP4-i in T2DM adults result in clinically

Glyeemic Control - Greater
chance of reaching the
poal [2 fold more)

Pathoplvsiological causes

Dminous Octet

. Pleintropic bemefits yialic
8P arad BW, Uric scid hesd)
.Eﬂﬂ'r Tolerabslity profile

Fig 1—The need of wsing the combination of SGLT2-i and DPP4-i

omplementary action
|Rise in Glucagon)

End-prgan protection
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meaningiul reductions in HhAle (-1.2-1.5%)
which was significantly more than either

Toble | — Giveemic controd with eounbinotion of SGLT2i and DPP4E versur SGLT2

ar DPP-4L alone

agent alone. In two randomized, placebo

Combination of SGLT2-i and DPP4-i

HbhAlc FPG

controlled trials, empagliflozin { 10mg) and
linagliptin (5mg) produced statistically
significant reductions in HbAlc (-1.24) at

va, DPP-4i in treatment naive
vio DIPP-4i on metformin beckgroand 0,70 (-0L80, -0.6{0)
ve, SOLT2 in treatmend noive
va. SOLT2E on metfoemin background -0038 (=048, -0.28) -10.55 {-13.58, -7.532)

69 (100, -0.38) 32,18 (36,40, -17.96)
233,49 (-39.80. -7.17)

025 (034, 05y <703 (13248, 097

week 24, in the treatment-nalve patients, and
(-1.08) add on to metformin compared 1o

Adapicd from Li et al.meta-analyasis (2008

linagliptin (P<0,001)"2, The benefits on

glycemic control were maintained at week 32 in the
treatment-naive and metformin treated groups, and ahigher
percentage of patients achicving Hba le <7% were reported
for combinations.

Results were consistent with other combination therapy
like dapaglifiozin and saxagliptin in patients with
uncontrolled glycemia®. Large metaanalysis with different
combination agents analyeed glocose lowering potential
with consistent resulis (Table 1).

Hypertension and cardiovascular disease (CVD) are
the most common comorbidities in T2D patients®. Overall,
CVD with significant morbidity and morality sceounts for
half (50.3%) of deaths in this population®. Approximately
40% of patients with diabetes upon screening for decreased
eGFR and albuminuria have evidence of CKD?,

Cardiovascular Benefits :

Due to the conflicting reports of increased risk of
cardiovascular event with antidiabetic agents, USFDA
(2008 and EMA (2012*issued a guidance to provide CV
safiety data for new antidiabetic medications. Empaglifiozin
was first SGLT2-i to demonsirate cardio-renal benelit in
T2D paticnts with established cardiovascular disease
(eCVD) (99% of cohort)”. DPP4-i demonstrated CV safety
in patients. although with increased risk of heart failure
reporied with saxagliptin that led to the incorporation of
heart failure risk warning in all USFDA-approved DPP4-i
labels in August 2017', Combinations of SGLT2-i and
DYPP4-i are not retested in similar climical tial programs to
the individual drug because the agents are bioequivalent'!.

Empaglifiozgin Cardiovascular Cutcome Event Trial in
T2D Mellitus Patients (EMPA-REG OUTCOME) reported
that 3P-MACE outcome occurred in a significantly lower
percentage (HE 0.86; 95.02% CI: 0.74-0.99; P = (L04) in the
Empagliflozin compared to placebo on top of standuand care,
Treatment with Empagliflozin resulied in a 38% (HR (L62,
85% C1 049, 0.77p=0001 ) reduction of death from CV canses,
and 35% reduction of hospitalization for HF (HR 0.65, 95%
C10.50, 0.85; p<0.002)'2. There were around 1 1% patients
on DFP4-iin background therapy. Empagliflozin is the only
SGLT21(FDA 2006 to reduce the risk of CV death in patients
with T2D and established CV disease to date'.

In CANVAS program, a total of 10,142 patients with T2
DM and either established CV disease or multiple CV nsk
factors (34.4% ) demonstrated a significant reduction (by
145} in the composite primary endpoint (HR (L86G, 95% C1
0.75,0,97) in canaghiflozin group compared to placebo™, A
total of 17,160 patients with T2 DM were assessed for CV
Safery in Dapaglifiozin Effect on Cardiovasculiar Events
(DECLARE-TIMI 58) study for a median period of 4.2
years'. Treatment with Dapaglifiozin resulted in a 17%
reduction of the composite outcome of CV death or
hospitalization for HE, while no effect was reported for the
IP-MACE'®

Mechanism behind the impressive CV bhenefits
exhibited by SGLT2-i is mostly unknown, however, closely
interconnected to its hemodynamic effects (Fig 2).

With the range of evidence with DPP4-i, overall cardiae
sufety was quite evident in patients with high risk of
cardiovascular disease compared to placebo,

CV safety of DPP4-i further elucidated in CARMELINA
(CARdiovascular Safety & Clinical outcoME with
LINAgliptin} trial in T2D patients with renal impairment
which recruited a substantial proportion of patients with
T2 D; 74% had prevalent kidney disease. Linagliptin has
demonstrated the CV and renal safety (secondary

Fig I — Proposed mechanism for cardiovasculss benefis of
empagliflozin
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endpoint) of linagliptin versus placebo when in addition
1o standard cane in patients with T2 DM who were at high
risk of vascular complications!”, CAROLINA (Cardio-
vascular Outcome Study of LINAgliptin versus Glimepiride
in Patients with Type 2 Dinbete) trial similady demonstrated
CV safety compared to active comparator in 604 1 patients
with relatively early T2 DM'%,

Preservation of Renal Function :

Growing evidence showed that SGLT2-i has the
potential to offer renoprotective effects in patients with
T2 DM and CED. In a sub-analysis from EMPA Reg study,
empagliflozin decreased new-onset or worsening of
nephropathy by 39% (HR 0.61, 95% CI 0.53-0.70) as
compared to placebo, on the top of RAS-blocker therapy ',
Although HbAl¢ reduction observed with SGLT2-i
declines with progressive eGFR reduction, the CV and renal
benefits seem to be maintained independent of eGFR. level
(= 30 mLSmind1.73 m2), SGLT2-1 demonstrated preseryation
of eGFR.; a5 compared to glimepiride or placebo ina four-
year duration studies™,

Restoration of whule-glomerular feedback reducing
intraglomerular pressure and decreased glomerular
hyperfiltration, have been postulated for renal benefits of
SGLT2-i*', Initially after institution of therapy, clinical
presentation may report a decline in eGFR. value by 4-5
mL/min/1.73 m* during the first weeks of treatment and
then gradually improve afier 6-12 months** with
stabilization of renal function,

CREDENCE {Canagliflozin and Renal Events in
Diinbetes with Established Nephropathy Clinical
Evaluation) trial which is first dedicated renal outcomes
trials for canagliflozin reported renal benefits including
patients with eGFR value of 30mUmin/l, 73m?,

DYPP4-1 may have beneficial effects on renal outcomes
primarily by reducing albuminuria compared to placebo in
patients with T2D,

Body weight reduction :

In contrast to conventional anti-glycemic agents,
SGLT2-1 demonstrated moderate weight loss in patients,
mechanism mostly unknown, It is estimated that 75 gm
glucose per day are lost in the orine with a divresis of 400
mL/day. The EMPA-REG siudy showed that patients on
empagliflozin 10 and 25 mg lost a mean of around 2 kg and
almost 3 kg of body weight, respectively, Weight loss seem
to occur rapidly in the first weeks of treatment. followed
by gradual decline which reaches a plateau after 6 months
and is maintained for a long time,

Elood pressure lowering :

It is widely known that the reduction of areral BP is
closely linked to reduction of CV morbidity and mortality

in patients with DM More specifically, SGLT2-i reduce
24-h ambulatory syatolic and diastolic BP by 3,76 mmHg
and 1.83 mmHg, respectively™ 2%, Several mechanism has
been suggested like plasma volume contraction; weight
loss; improvements in vascular stiffness by reductions in
body weight, reduced sympathetic nervous system
activity; and lower serum uric acid concentrations®’.

Arterial Stiffness :

Diabetes is likely 1o be closely linked to the increased
arterial stiffness without coexisting hypertension.

SGLT2-1 has also shown ameliomtion of aoric stiffness
measured noninvasively®, SGLT2i induce natriuresis,
which might improve whole-body sodium balance and
volume status®®, and are associated with improved
endothelial function snd reduced vascular stiffening,
decreasing the demand placed on cardiac tissue that causes
left ventricular hypertrophy™,

Effect on liver fat :

SGLT2is (empagliflozin, luseogliflozin, canagliflozing
attenuate several factors associated with nonaleoholic
steatohepaiits (NASH) and nonplcoholic fatty liver disease
(NAFLLDY), such as weight gain, elevated alanine amino-
transferase, high liver fat index, and visceral far*!,

Post-hoc study of EMPA Reg showed the improvement
in amino-transferase level at 28 week [-2.98 £0.18 versus
placebo -0.7320.25U/L (p<0.0001)]. In (E-LIFT) trial®?
empagliflozin was significantly betier at reducing liver fat
over control in standard of care diabetes treatment.

Lipid modifying effects:

Dyslipidemiais o common comorbidity of T2 DM that
increases CV morbidity and morntality®, The administration
of Empagliflozin or Canagliflozin increased both low-
density lipoprotein cholesterol (LDL-C) and high-density
lipoprotein cholesierol (HDL-C) according to the EMPA-
Reg outcome and CANVAS program. SGLT2-i
administration modestly alter lipid profiles by redoctions
in plasma triglycerides and increase in HDL cholesterol
and LDL cholesterol™-%, while triglyceride and small dense
LDL levels tend to modestly decrease SGLT2is™.

Uric acid lowering effect :

Elevated wric acid in T2D is a common finding in
metabolic syndrome, The mechanism is not clearly
understood, However, some studies suggesied that it may
possibly involve the renal SLC2A9 (GLUTY) transporter,
A recent post hoc analysis of EMPA-REG trial has shown
that 24.6% of the empagliflozin effect on the observed
decrease in the risk of cardiovascular death may be
mediated by changes in uric acid™,

Combination therapy of SGLT-2i and DPP4-i was
observed to have less risk of hypoglycemia (2.4%)
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compared to either drug alone. Mostof the studies reported
similar genitourinary infection in combination arm,
compared to SGLT2-1 alone which is intrinsic to the mode
of action of SGLT-21. Frequent adverse reaction observed
with 10 mg empagliffozin/ 5 mg linagliptin and (8,50 % with
25 mg empagliflozin / 5 mg linagliptin) was urinary tract
infection (7.5 %). Interestingly, the rate of genital infections
is lowered by 26% when used with the combination, which
has been postulated to be atiributed to DPP-4i effect on
the immune system*, The adverse reactions like
ketoacidosis (<0.1%:), pancreatitis (.25 werns rare with
this combination. Certain precautions advised during the
administration and follow-up are to check eGFR
periodically, o check electrolyies level, background
therapies like diuretic, Insulin and insulin secretagogues,
reinforcement on advice of perineal hygiene, advice on
the fasting, keto diet or acute illness, watch on serum
creatinine level,

Ceornent Place of SGLTE: and DPPE
inw TED Management :

Empagliflozin and linagliptin is the first-in class
available combination of SGLT2-i and DPP4-i in India. This
anti-diabetic class appear to be g promising add-on in
therapeutic armamentarium of T2D management due to their
various complementary effects on incretin and renal
glucose excretion, more proportion of patients achigving
target than either drug alone, better tolerability profile with
substantial cardiorenal benefits. ADA (2016) guidelines
on use of triple drug combination suggests that if Ale
trgets ane not achieved after 3 months of dual therapy,
begin triple therapy by adding third hypoglycemic agent
1o the dual combination.

Summaries of product characteristics suggests that
DPP-4/3GLT2i combinations can be instituted in case of
inadeguate glycemic control with metformin and/or
sulphonylureas (SU) or when already being treated with
the free combination of individual components, Rather than
using a conventional stepwise treatment sirategy, early
use of wiple therapy (add-on dusl therapy 10 metformin}
could be conzidered in patients who have failed to achieve
glycemic control on metformin. SGLT-2i are not
recommended in patients with advanced kidney disease
(eGFR <45 mL/min/1.73 m2 for canagliftozin, dapaglifiozin
and empagliflozin and <60 mLs/ min/l.73 m” foremugliflozin).

Conclusion :

In the era of patient-centered care, the novel
combination of SGLT2-1 and DFP4-1 by viriue of 1ts umque
features will prove as an important contribution in diabetes
health care system to address the medical unmet need of
ever growing epidemic of diabetes in Indian population,
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Intensifying treatment for T2DM after oral therapy failure :
GLP-1RA as the First injectable therapy

Gagan Priya’, Vivek Kolapkar®

=

injectable therapy.

Since the past one decade the management of type 2 diabetes mellitus (T2DM) has evolved
significantly with the addition of newer antidiabetic agents like DPP4 inhibitors, GLP-1 RAs and SGLT2
inhibitors. Among these, GLP-1 RAs offer advantages like goed HbA1ce reduction, weight reduction,
practically no hypoglycemia, cardiovascular benefits and convenient dosing with some selected agents
which can further aid in improving compliance thereby helping patients in achieving the desired glycemic
goals. GLP-1 RAs are recommended by all the major guidelines across the T2DM management spectrum
and are an important first injectable option after oral therapy fallure. This review summarizes the data
available on the usage of GLP-1 RA and their important role in the management of T2DM as a first

.;‘

[J Indian Med Assoc 2019; 117(11): 19-22]

-

Key words : GLP-1RA, dulaglutide, AWARD trial.

Glycemic (Pontrol and (Clinical Tnertia in
TEDOW :

Type 2 diabetes mellitus (T2ZDM) is associated with
some complex pathophysiological mechanisms
contributing to hyperglycemia. To target these
pathophysiological defects, different antihyperglycemic
agents have been developed'. The response to these
antihyperglycemic agents varies greatly depending on their
mechanism of action®. Traditionally, metformin is the
undisputed first line AHA in the management of T2DM.
After metformin monotherapy failure several AHAs are
available either oral or as injectable options for treatment
intensification®. In the last one decade, the management
of T2D3M has evolved with the introduction of newer AHAs
like dipeptidyl peptidase 4 (DPP4) inhibitors, glucagon like
peptide-1 receptor agonists (GLP-1 RA) and sodium
glucose cotransporter 2 (SGLT2) inhibitors®. The
guidelines for management of T2DM has also evolved
based on the benefits seen with some of these newer AHAs
in their respective cardiovascular outcome trials (CVOTS)*,

Despite the availability of these newer and improved
AHAs, T2DM patients often experience prolonged periods
of suboptimal glycemic control™®. According to the ICMR-
INDIAR study, majority of Indian T2DM patients are sub
optimally controlled with an average HbAlc hovering
around 8%, Typically, patients with T2DM spend
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“BHMS, MSc, Manager, Medical Services, Medical Affirs
Division, Lupin Limited, Mumbsai 400051 and Corresponding Author

Department  of

approximately 6 years with an HbA lc of more than 8%, In
T2DM patients who were on 3 oral AHAs and with HbAlc
=80, the time to additional therapy was 1.6 years for
additional oral AHA and more than 6 years for insulin.
Thus, there are significant delays in treatment
intensification in patients with T2DM despite suboptimal
glycemic control with a substantial proportion of patients
experiencing poor glveemic control for several years before
intensification with oral AHAs and insulin®. In terms of
using insulin, physicians may be reluctant due to a belief
about risk to patients with and without comorbidities, fear
of hypoglycemia, excess weight gain, deranged quality of
life, beliefs about patient competence and available
resources™”. These patient related factors further add to
the clinical inertia compromising the ability of reaching the
target HbA lc'". Hence, after oral therapy failure, there is a
need for a noninsulin injectable AHA which can be
beneficial in terms of achieving good glycemic control but
mitigating the fears about safety and tolerability.

Cuervcews of Tucnetiwbased Thenapies and
GLP-1ZAs :

Agents in the GLP-1RA class are incretin-based
therapies which are different from the DPP4 inhibitors in
terms of mechanism of action mimicking the role of
endogenous GLP-1, stimulating pancreatic islet cells to
release insulin in response to glucose ingestion''. The
key characteristics of incretin based therapies are illustrated
in Table 1.

GLP-1RAs also inhibit glocagon release and result in
good weight reduction by reducing patients” appetites due
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Tahle | — Conpurison af increfin-buved therapies”” J.’auga ;fdh; MFM H
;"’""""”T::"' {'":: i Epj"‘ [l When it comes to lowering fasting
otte of iisteation  Subculaneous npection ¥ - e s i
Dosing Once duily, twice daily,  Oves or twico daily plasima glucose levels, long-acting GLP
ar ooce weekly dependlag  depending on the 1RAs predominantly more effective.
om the agent used ugent wsed However, there are studies involving
Cilucose dependent long-acting liraglutide and dulaglutide
sUnacon:of- e demonstratingreductions in postprandial
waeretion Wia Ve D F g
Glucose dependent glucose levels from baseline'™',
reduction of increased Dulaglutide s a once weekly GLP-1RA
geagon Tex Tes which is well studied in the
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with insulin or sollfonylsreas) with insulim or sulfonyluress) : ) % ¥
Adverse Effecis Mousea, vomiting, risk of Good iolemnees, respitatory randomised, 78 “':k'_“p:" i“hﬂ. atu{!}’
pancreatitis? mfections? Kisk of pancreatins? the effects of dulaglutide versus insulin

to their ahility 1o delay gastric emptying'>"?, Worldwide
several brands and formulations of GLP-1RAs are
approved wotneat T2DM, all of which have slightly different
pharmacokinetic properties, climical effects and methods
of administration'!, GLP-1RAs are broadly classified as
lomg-acting and short-acting formulations. In India,
currently there are three GLP-1 RA formulations available
for clinical use (Table 2).

Sthonr Aeting GLP-I1BAs :

The glyeemic control achieved with shon-acting GLP-
IRAs 15 primarily driven by reductions in postprandial
glucose which contributes to overall HbAlc levels!™ %,
Among the shor acting GLP-1RAs lixisenatide has been
evaluated in the Get-Goal program of randomized,
controlled, phase 3 clinical trialsas an intensification to
basal insulin. The Get-Goal clinical trials

glargine on glycagmic control was
compared in adult T2DM paticnts uncontrolled on
metformin and glimepiride. In this study, dulaglutide 1.5
g was superior 1o insulin glargine and dulaglutide 0.75
mg wits non-inferior to insulin glargine as measuned by
change in HbAlc. Throughout the trial, a higher
percentage of patients on both dulaglutide doses achieved
HbA Lo targets of <6.5% and <7.0% than those on insulin
glargine. At 52 weeks, the mean reduction in fasting serum
glucosefrom baseline was 16 mgfdl, 27 mgfdl, and 32 mg/d]
for dulaglutide 0,75 mg. dulaglutide 1.5 mg, and insulin
glargine, respectively, At the 52-week primary endpoint, a
greater decrease from baseline for overall daily mean PPG
for dulaglatide 1.5 mg was seen. At week 52, patients
receiving dulaglutide 1.5 mg achieved a mean weight loss
of 1.9 kg, patients receiving dulaglutide 0.75 mg achieved
amean weight loss of 1.3 kg, and patients receiving insulin

involved different comparators including

Tohle 2 — Overview of GLP-JRAy available in fadi™*

placebo, rapid acting insulin, or another

Properiies Dualoghitide Liraglutide Lixisenatide
GLP-1RA. The results from these studies Half“ - — fﬁ I,"“'fm —
demonstrated that once daily lixisenatide | posing frequency Once weekly Once daily Once daily
was noninferior to once or thrice daily | Dose Monodherapy

rapid acting insulinin reducing HbhAle
levels, However, lixisenatide was
superior to rapid acting insulin as an add- | & wisistation in

; i dn - ; AL any time, Al any time, Should be adminisiensd
on in achieving weight reduction'”.| relution 10 meals without regard without regurd ~ within 60 min
According to a meta-analysis of 5 trials It il to mesaly before any mieal
l.:u!n;?ann.g |f?¢lf£nﬂ.‘[1d& vs rapid ACHNE | o\ e dose pen v e o
m:.u.lml., s:gml’n.._nnt]y_gl_'enter Frnpnmnn Duse selection required  No Yo Ying
of paticnts taking lixisenatide (299%) | Dose titration Mo Yes Yes
achieved the cumpggi[g; end PDil’“. of an |Needle attuchment Mo. Pre-attached Yes, Neadles ans Yes: Neadles are
HbAle <7%, no weight gain, and no H'::"l':dm“ TRy M s R
in:idr:!lls of h}'F:ngfc:Irnia as mrlnpan:l:l el e Mo W Vi
to patients taking rapid acting insolin | Avomasic dose
(159 (P =0.0046)", administration Yes No No

.75 mg once weekly
Add-on therapy :

1.5 mg once weekly 1.2-1.8 mg doily 20 pig daily
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glargine experienced a mean weight gain of 1.4 kg. At 78
weeks, overall safety and tolerability profiles of dulaglutide
were consistent with the GLP-1 RA class, including a higher
incidence of Gl-related AEs with Dulaglutide than with
insulin glargine. Mean rates of total and nocturnal
hypoglycemia were lower compared with glargine for both
dulaglutide groups'®.

In T2DM patients failing to achieve the desired HbA 1c
targets with triple therapy or for patients with an HbA e of
=10% at diagnosis, rapid-acting insulinis commonly used
to augment basal insulin®, However, with the introduction
of GLP-1RAs the treating physicians has now got an
additional option for therapy intensification, According to
various clinical trials GLP-1RAs have been demonstrated
to be as efficacious as postprandial rapid acting insulinin
improving glycemic control in patients with an inadequate
response (o basal insulin. The risks and benefits of RAIs
and GLP-1RAs, along with treatment goals and patient
preference, should be considered whenever therapy
intensification is required 2In the AWARD-4 study which
was a randomised, 52-week, open-label comparison of the
effects of dulaglutide versus insulin glargine, each in
combination with insulin lispro. the combination of
dulaglutide and prandial insulin lispro was associated with
a significantly greater improvement in glycaemic control
than combined insulin glargine and prandial insulin lispro
with lower risk of total and nocturnal hypoglycemia®.

Adverse Events rssociated with GLP-
IRA :

None of the currently available AHAs are immune to
adverse effects. Similarly, the GLP-1RAs are also associated
with adverse events especially of gastrointestinal origin
consisting of nausea, vomiting, and diarrhea. T2DM
patients taking GLP-1RA may experience nausea, which
typically resolves within the first week and rarely leads to
treatment discontinuation®'. Some patients develop upper
respiratory infection or injection-site reactions™. It is
important to inform and educate the patients about the
adverse events and proper counseling should be provided
as to how they can overcome and continue with the
therapy. Some of the dietary measures to relieve nausea
include eating small amounis of food every few hours rather
than 2-3 large meals per day, avoiding greasy, fried and
spicy foods™*,

The drug discontinuation rates due to adverse evenis in
some of the long-term studies of GLP-1RAs have ranged
from 4% to 21%", Some cases of pancreatitis have been
reported with GLP-1RA use, but the causality association
has not yet been established®?. When choosing a GLP-1RA
the method of administration (once daily vs once weekly)
delivery device, ease of use and overall safety profile must
be weighed considering the patient perspective.

Role of GLP-1RA as the Finst
Tujectabte Therapy :

Despite being highly effective, 43% to 50% of patients
receiving basal insulin are unable to achieve the desired
glycemic targets. In patients who do achieve the optimum
glycemic control with basal insulin, the progression of
disease compromises its effectiveness, and therefore
additional AHA needs to be added*. The American
Diabetes Association (ADA) guidelines recommend basal
insulin in the presence of severe hyperglycemia, especially
if symptoms are present or any catabolic features like
weight loss or ketosis are present, However, considering
the overall glycemic, extraglyveemic and cardiovascular
benefits, the ADA 2019 guidelines now recommend GLP-
IR A as the first-line injectable treatment ahead of insulin
for most T2DM patients who need greater efficacy of an
injectable medication?®.

The guidelines also emphasize the use of GLP-1RAs
with demonstrated cardiovascular disease benefit like
liraglutide, dulaglutideafter metformin monotherapy failure
as part of the antihyperglycemic regimen in T2DM patients
with established atherosclerotic cardiovasculardisease.
The GLP-1RAs are also one of the recommended options
after metformin in T2DM patients without ASCWYD but at
risk of hypoglycemia and in those intending to achieve
weight reduction’, Liraglutide is FDA approved to reduce
the risk of MACE in adults with type 2 diabetes and
established CVID; liraglutide and dulaglutide showed
superiority for MACE outcomes in large CVOTs;
semaglutide showed superiority for MACE outcomes in a
safety CVOT however, there was also an increased risk of
diabetic retinopathy?™2®, The results from these CVOTs
were primarily in patients with known ASCVD although
there was consistent benefit in the dulaglutide trial in
patients with and without established ASCVD®,

Most of the available AHAs including insulin are
predominantly cleared by the kidneys and hence either
require dose modification or are contraindicated in T2DM
patients with chronic kidney disease (CKD)*. GLP-1RAs
like dulaglutide are not cleared by kidney and hence their
exposure is not increased in mild-to-severe renal
impairment'. In the recently published AWARD-7 study
comparing dulaglutide vs insulin glargine in patients with
T2DM and moderate-lo-severe CKD, both dulaglutide and
insulin glargine were equally effective in glycemic
reduction. However, the decline in ¢GFR change was
significantly smaller for both dulaglutide doses compared
with insulin glargine™. Based on this study, dulaglutide
has now been recommended for use withoul dose
adjustment in T2DM patients having eGFR upto 15 ml/
min/1,73% Liraglutide and semaglutide are the other GLP-
IR As having similar recommendation for use',
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Thus, given the extensive clinical experience,
demonstrated glycemic efficacy with benefits of weight
reduction, no hypoglycemia, cardiovascular and renal
benefits, GLP-1 RAs can be the preferred noninsulin
injectable option especially in T2ZDM patients with
established ASCVD and in T2ZDM patients who fail 1o
achieve the desired glycemic control with multiple oral
AHAs,
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Reassuring the CV safety of Sulfonylureas : A Review
article to readdress the CV safety of Modern Sulfonylureas

post CAROLINA trial

B Krishnakumar', Priya Ann Sam?

-

For decades, sulfonylureas (SUs) have been important drugs in the antidiabetic therapeutic
armamentarium, They have been used as monotherapy as well as combination therapy. Focus on
newer drugs and concerns about the risk of severe hypoglycemia and weight gain with some SUs have
led to discussion on their safety and utility. It has to be borne in mind that the adverse events associated
with SUs should not be ascribed to the whole class, as many modern SUs, such as glimepiride and
gliclazide modified release, are assoclated with better safety profiles. One such trial is the CAROLINA
trial where the trial finally put concerns about sulfonylureas' cardiovascular safety to rest. Considering
their efficacy, safety, pleiotropic benefits, and low cost of therapy, SUs should be considered as
recommended therapy for the treatment of diabetes.

[ Indian Med Assoc 2019: 117{11): 23-5 & 29]

Key words : CV safety, Sulfonylureas, Glimepiride.

¢ type 2 diabetes mellitus (T2 DM) pandemic! is
characterized by increasing complexity of management,
raising concerns over safety and cost of therapy. Most
guidelines state that metformin should be firsi-ling therapy
followed by various options for second-line treatment if
sufficient glycemic control 13 not achieved after
metforminmono therapy. Both dipeptidyl peptidase-4
{ DPP-4) inhibitor and sulfonylureas are widely used second-
line glucose-lowering agents. Sulfonylureas are used mainly
based on their low cost, well-established glucose-lowering
action, and a longstanding experience in clinical practice.
However. sulfonylureas are associated with increased risk
of hypoglycemia and modest weight gain®,

Today, new diabetes agents face increased regulatory
scrutiny and are required to dernonstrate CV safety before,
or after, approval, Indeed, the US Food and Drug
Administration (FDA) key post-approval eriterion to exclude
unacceptable CVD risk for new diabetes drugs is an upper
bound of the 95% confidence interval (Cl) of <1.3 for the
hazard ratio (HR) of CV events’. On the other hand, the
regulatory requirements provided the opportunity for some
of the drugs in CV outcome trials tested for CV benefits.
This review covers the current evidence on the long-term
risk of C'V events with sulphonylureas (SUs), which remains
one of the most widely used drug classes in T2 DM,
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Since SUs are still being advocated as second-line
therapy added-on to metformin, as one of several classes,
and in certain circumstances first-line therapy in T2 DM
management, definitive data from a dedicated RCT
addressing the CV safety question with SUs would be
informative. Cardiovascular Outcome Study of Linagliptin
versus Glimepiride in Patients with Type 2 Diabetes
(CAROLINA) is such a trial, ongoing since November 2010,
and is currently the largest head-to-head CV outcome trial
that involves a comparison of a SU (glimepiride) with a
dipeplidyl peptidase-4 (DPP-4) inhibitor (linagliptin} and
provided a unigue perspective with respect to CV outcomes
with these two commonly used agents?,

SUs are well-established glucose-lowering drugs, with
mmsulinotropic action on pancreatic B-cells. Since the
introduction of tolbutamide in 1956* newer SUs have been
developed, broadly classified based on their affinity o
bind with sulfonylurea receptor (SUR) proteins®, The
availability of modem SUs (glimepiride, glipizide, gliclazide
MR and gliclazide modified release [MR]) with fewer side-
effects and better efficacy® have contributed to their
popularity,

SUs are insulin secretagogues that stimulate
endogenous insulin secretion by blocking adenosine
triphosphate-sensitive potassium channels (K ,) on
pancreatic B-cells, by binding to the SUR subunit present
on the B-cell plasma membrane”, SUs bind to a common
SUR unit on B-cells causing closure of the K ., channels
and inhibition of K* efflux, consequently depolarising the
membrane and facilitating influx of Ca** ions. This in turn
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stimulates the exocytosis of insulin secretory vesicles’.
Because insulin secretion is non-glucose-mediated,
conventional SUs have been associated with a higher risk
of hypoglycaemia.

AU Salfpuglineas rive Not the Same :

SUs stimulate insulin secretion by blocking K ..
channels in the pancreatic B-cell membrane, by binding 1o
the SUR subunit of the channel®. K ., channels are also
present in extrapancreatic tissues, but eften contain
different types of SUR subunit. Evidence suggests that
the effect of SUs on these K ;. channels in different tissues
varies”. For instance, gliclazide and tolbutamide block SUR,
with higher affinity compared to SUR, while glibenclamide
and glimepiride block both receptors with similar affinity.

Glimepiride stimulates insulin secretion by binding to
a specific 65-kDa protein site on the K, channel of
pancreatic B-cell and exerts allosteric inhibition of the SUR
complex'"!'", Further, compared to glibenclamide,
glimepiride exhibits lower binding affinity (2- to 3-fold) for
SUR as well as higher rate of association (2.5- to 3-fold)
and dissociation (8- to 9-fold) from the receptor'™2. The
distinct binding site and receptor interactions of glimepiride
are believed to result in lower inhibition of K ..., channel
and hence, there is reduced risk of hypoglycaemia as
compared to conventional SUs.

Wariations in the pharmacodynamic/pharmacokinetic
(PEKJ/PD) profiles of individual SUs also explain the
differences in anti-diabetic activity, hypoglycaemic risk,
specificities to different tissue-specific SURs, effects on
myocardial ischemic preconditioning, and insulin secretory
effects'®. In light of this, it may be wise to choose modern
SUs that pose lower risk of hypoglycaemia and are cardiac
friendly.

Concerns about the CV safety of SUs were raised
initially in [970s when the University Group Diabetes
Program (UGDP) study found an increased association
between tolbutamide use and risks of coronary artery
events', However, the UGDP suffers numerous flaws in
the design, execution, analysis and interpretation of
findings!'®_ In fact, the UGDP findings prompted initiation
of UKPDS, which found no detrimental effect of SUs on
macrovascular complications or mortality in patients with
T2DM ", This benefit persisted for up to 10 years in patients
who had attained better glycaemic control. Similar resolts
were ohserved from 15 well designed long term (=72-weeks)
RCT5, including ADOPT, ADVANCE and ADVANCE-ON,
where treatment with SUs was not found to be associated
with an increase in CVD risk or mortality!”.

Modern 5Us (gliclazide MR and glimepiride) are

associated with a lower risk of all-cause and CV-related
mortality compared to conventional SUs in T2DM
patients'®.

Dachemic Preconditioning :

Glibenclamide inhibited mitochondrial K ..., channels,
impaired IPC and increased experimental infarct size,
whereas glimepiride did not inhibit beneficial effects of
mitochondrial K ., channel opening and showed no
adverse effect on IPC or infarct size'”. Moreover glimepiride
was found to maintain myecardial preconditioning with
fewer CV side effects as compared to glibenclamide (P=0.01
versus P=0.34, respectively)®™. Although both
glibenclamide and glimepiride have affinity for the SUR2
receptor, glimepiride appears to preserve myocardial
preconditioning, a property not shared by glibenclamide.
Glimepiride was also reported to have a more rapid as well
as longer duration of action: despite less stimulation of
insulin secretion in comparison with glibenclamide!.
Therefore, the effect of SUs on cardiac events depends on
the molecule being used and the individual clinical setting
of the individual case.

The CAROLIHA Study :

In this long-term, multicenter, double-blind, randomized,
active comparator trial of individuals with relatively early
type2 diabetes at elevated cardiovascular risk, linagliptin
was noninferior to glimepiride for the combined 3P-MACE
end point. The current study demonstrates noninferior
cardiovascular safety effects for linagliptin versus
glimepiride when used predominantly as a second-line
glucose-loweringtreatment option aftermetformin.
CAROLINA is the first cardiovascular outcomes trial to
include an active comparator and it provides valuable
information about both linagliptin and glimepiride. Tt
provides reassurance about the long-debated
cardiovascular safety of sulfonylureas.

The new findings don't change current treatment
recommendations for use of a type 2 diabetes agent with
proven cardiovascular benefit — a sodium-glucose
cotransporter type 2 (SGLT2) inhibitor or a glucagon-like
peptide-1 {GLP-1) agonist — after metformin in patients
with established cardiovascular disease.But for other
patients with type 2 diabetes, SU is the choice of a second-
line agent when cost is an issue®®,

CAROLINA involved 6033 individuals with type 2
diabetes from 607 sites in 43 countries®2. All had relatively
recent diabetes onset (median duration 6.3 years) and most
had pre-existing cardiovascular disease (42%) or two or
maore defined cardiovascular risk factors (37%:). Most (83%:)
were already taking metformin, but 9% were treatment naive
at baseline. Those taking insulin were excluded. Over a
median of 6.3 years — the longest cardiovascolar outcomes
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trial io date, note the researchers — there were no
differences in the overall composite endpoint of
cardiovascular death (fatal stroke and fatal myocardial
infarction [MI]), nonfatal MI {excluding silent MI), or
nonfatal stroke. Overall, the 3-point MACE occurred in
[1.8% of the 3023 participants receiving linagliptin
compared with 12.0% of the 3010 participants receiving
glimepiride (hazard ratio [HR], 0.98; P=0.7625)",

Similarly, nonsignificant differences were seen between
linagliptin and glimepiride for each individual component
of CV death (HR 1.00; 5.6% versus 5.6%: P = 0.9853),
nonfatal MITHR, 1.01; 4.8% versus 4.7%; P =0,9060), and
nonfatal stroke (HR. 0.87; 3.0% versus 3.5%; P=0.33522

The same was true Tor secondary endpoints including
hospitalization for heart faiture (HE, 1,217 3.7% versus 3.19%;
P=0.1761), CV death (HE, 1.00), non-CV death (HE, (.82},
and all-cause mortality (HR, 0.91)*.

Mo differences were seen in glyvcemic commol, HbA 1
levels dropped more quickly with glimepiride, but by the
end of the trial both growps had returmed 0 a baseline of
around 7,05, There were no differences in the proportion of
patients for whom new glucose-lowering therapies, including
insulin, were required (about 40% in both groups),

Those in the glimepiride group initially gained about
(0.6 kg in weight while the linagliptin group lost about 1.0
kz. By the end of the trial, the glimepiride group weighed
about 1.5 kg more than the linagliptin participants.

Mo differences were seen between the groups in
systolic or diastolic blood pressure, orin LDL cholesterol,
HDL cholesterol, or mglyveendes,

Hypoglycemia occurred significantly more often in the
glimepirde group, including hypoglyveemia overall (37.7%
versis 1006%; P<0.0001 ), moderate to severe hypoglveemia
{30.9% versus 6.5%;, P<O.0001 ), severe hypoglycemia (2.2%
versuy (1.3%: P<0.0001), and hospitalization due (o
hypoghycemia (0.9% versus 0.1%; P = 0.0004)%,

Cowclusion :

SUs are the main stream of pharmacotherapy in the
management of patients with T2DM. Their well-established
glveasmic efficacy, safety and twolerability suppon their
use as an integral part of diabetes treatment. The
CAROLINA trial addresses the sulfonylures CV controversy.
This reaffirms current clinical recommendations to choose
Glimepiride after Metformin based on proven CV benefits
and cost factor. CV safety should no longer be a
consideration in the decision making process for selecting
Glimepiride with other modern SU., Given the fact that many
of the clinical concerns associated with the use of SUs are
agent-specific, and do not pertain (o the class as such, a
careful choice of specific SU should be considered
beneficial. Considering better plycaemic efficacy, long-term
outcomes and low medication cost, 5Us, should be

continued to be used as a front-line agent in the treatment

algorithm of T2DM, particularly in India, Proper patient

selection, choice of drug and dose, patient education and

empowerment, and physician training will help ensure

effective and safe use of this important class of drugs,
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Assessment of Relationship between Tumour Thickness and
Nodal Metastasis in Head and Neck Squamous Cell

Carcinoma
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The present study was undertaken to assess the relationship between tumour thickness and nodal
metastasis in head and neck sgquamous cell carcinoma, with an idea in mind to improvise the treatment
for these cancer further. In our study, 40 patients with proven head and neck squamous cell cancerand
requiring surgery as primary mode of treatment were included in study. All patients underwent neck
dissection along with surgical treatment for the primary tumour. Specimen of neck dissection was sent
for histopathological examination. The pathologist examined the tumour thickness and lymph node
metastasis. Statistical Package for the Social Sciences (SPSS) 17.0 used and categorical variables are
presented as absolute numbers and percentage and were compared using Chi-squared test or Fisher's
exact test as appropriate. P value <0.05 was considered statistically significant. In our study of 40
patients, a significant correlation between pathological lymph node metastasis and tumour thickness
with p value is of 0.001. Out of 19 oral cancer patients and 21 laryngeal cancer patients, a significant
correlation was found between pathological lymph node metastasis and tumour thickness with a ‘p’
value of 0.023 and 0.02 respectively. Cut-off value for tumour thickness was kept at 7mm.

Tumour thickness gives an accurate estimate of tumour load and it could guide in adjuvant treatment
for regional lymph nodes. Elective neck dissection can be avoided in patients with limited tumour
thickness but close postoperative follow up is required.

[ fncfan Med Assoc 2018; 11711} 26-5]

&

L

Key words : Tumour thickness, Nodal metastasis, Elective neck dissection.

Hz?d and Neck Squamous Cell Carcinoma (HNSCC) is
e sixth most common cancer worldwide. The annual
incidence of head and neck cancers worldwide is more
than 5,50,000 cases with around 3,00,000 deaths each vear',
Owerall 57.5% of head and neck squamous cell carcinoma
oceur in Asia, especially, India where it is the most common
cancer=. In India, HNSCC accounts for 30% of all cancers®,

HNSCC includes epithelial cancers arising in the
mucosa of the upper aero-digestive tract which include
the oral cavity, oropharynx, hypopharynx and larvnx. These
cancers are strongly associated with certain environmental
and lifestyle risk factors like smoking, tobacco chewing,
alcohol and also related to several strains of human
papilloma virus (HPV 16, 18)%,

Tumour thickness is a parameter that indicates
aggressiveness of a tumour, It is defined as tumour mass
that reveals the vertical growth capacity of the twmour,
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Tumour cells with a greater malignant potential are prone
to break through these protective barriers and invade
vertically. Homzontal spread, on the other hand, occurs in
superficial lesions that are under the control of body
resistance™®, Accurate prediction of histological tumour
thickness may influence management regarding surgical
access, planned marging, use of reconstruction and elective
neck dissection.

Tumour thickness has been shown to be one of the
most important and reliable factor in predicting regional
node involvement in oral cavity cancers’. [tis now widely
accepied that thickness is more accurale predictor of sub-
clinical nodal metastasis, local recurrence and survival than
tumour size® Tumour thickness can be measured pre-
operatively by intraoral ulirasonography, high resolution
CT or MEL It can be measured post-operatively from the
specimen or by frozen section intraoperatively.

Regional lymph node metastasis is a well-known
prognostic indicator in many types of solid cancer,
including HNSCC#®, Lymph node metastasis negatively
influences the overall survival and increases the likelihood
of distant metastases.

Elective neck dissection gives an important pathologic
information on the status of lymph node metastasis and
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helps to determine need for chemo-radiation, It also clears
pathologically undetectable cancer cells lodged in the
lymphatics between the primary tumour and the echelon
Iymph nodes. Shonting of lymph with opening up of
abnormil channels occurs when more extensive surgery
and radiotherapy is underiaken. Hence, it is important (o
assess tumour thickness with nodal metastasis, so that o
proper treatment plan can be made according to the
thickness of tumonr (o avoid morbidity and more extensive
procedures to the patient.

In present study, we aim to assess the relationship of
tumour thickness in head and neck squamous cell
carcinoma to lymph node metastisis,

MareriaLs ann MeEThHons

This study was conducted in Department of
Otorhinolaryngology, Head and Neck Surgery, Safdajung
Hospital and Mational Institute of Pathology, Mew Delhi in
18 months of study period from October 2013 o March
2015,

A cross sectional study of 40 patients attending
Outpatient Department of Otorhinolaryngology with
proven head and neck squamous cell cancer and requiring
surgery a5 primary mode of reatment were included in the
study. Patients were divided into two groups of laryngeal
cancer and oral cancer. Patients included were of any age
group and both sexes,

A detailed relevant history was taken followed by a
thorough general physical and otorhinolaryngological
examination. MNeck of patients was thoroughly examined
for any palpable lymph nodes. Complete assessment of
site, size and extent of primary tumour was done to properly
stage the tumour, Patients were taken for haematological
investigations, chest x-ray and vltrasound abdomen was
done for patients to rule out any metastasis in lungs and
abdomen, After clinical examinations all the patients wiere
sent for wltrasound neck. contrast enhanced computed
tomography-base of skull to thoracic inlet. Biopsy was
tuken from site of primary umour in every patient Tor
histopathological confirmation, degree of differentiation,
and histological grading of malignancy.

All patients under study underwent neck dissection
along with surgical treatment for the primary tumour,
Specimen of neck dissection was sent for histopathological
examination. The pathologist examined the tumour
thickness and lymph node metastasis. The pathologist was
blindfolded about the report of clinical examination and
contrast enhanced computed tomography,

Statistical rfnalyais :

Statistical testing was conducted with the siatistical
package SPS5 17.0, Categorical variables are presented as
absolute numbers and percentage and were compared
using Chi-sgquared test or Fisher's exact (est as appropriate,

P value <0.05 was considered statistically significant.
Besurs
In our study group, patients ranged from 26-70 yvears
of age with majority of patients in age group of 51-70(58%).
The mean age of patients was 53.3 years (Table 1),

There wiere 21 patients of
larymgeal cancer (52.5% ) amd Tobke | :
19 patients of oral cancer | A= Emup ““‘P;’r F‘:"‘*“"‘
(47.5%). Out of 19 laryngeal P it
tients, 12 (30%) |10 20 bl
EHTIFCT patients, : 31-%0) 15 (3755
patients had supraglottic | 5170 23 (57.5%)

cancer. 2(5%) patients had
glottic cancer, 4( 1095 ) patients had transglottic cancer and
3(7.5%) patients had hypopharyngeal cancer. Out of 19
oral cancer patienis, 10{25% ) patients had buccal mucosa
cancer and 922 5% patients had longue cancer. In our
study, the most common site for primary tumour was
supraglottis ie, 30% (Table 2).

In our study group of 40

patients, 13 patients (32.5%) | . Tahile 2 .
had tumour thickness <7mm | Primary site l"::;:Flcprnnm:
and 27 patients (77.5%) had = = :'4? l::i

: = .
tumour thickness of =Tmm, et 5 (e
Of total 19 oral cancer | Toial 40 (100%)

patients, 9 patients (47.4%)
had tumour thickness <Tmm, 10 paticnts (52.6% ) had tumiour
thickness of =7mm. Of total 21 laryngeal cancer patients, 4
patients { 195 had wmour thickness <Tom, |7 patients
{8 1%) had tumour thickness of =7 mim (Table 3),

We have
compiled L
s Sile Tumour Tumesir Taotal
fﬂn:hlc: o g;;;; thickiess thickness = Tmm
¥ l:lpt' P Oral O {47.4%) 10 (5265 1%
MElBSASIS 100 S ) Larynx. 4 (19%) 17 (81%) 21
Eroups as

positive (N+) and negative (N-). Out of 40 patients, there
were 22 patients (55%) in N+ group and 18 patients (45%)
in N- group. Among 22 patients of N+ group, 2 paticnis
{9.1%) were having tumour thickness <Tmm and 20 patients
{90.9%) were having tumour thickness >7mm. Among 18
patients of N- group, 11 patients (61.1%) were having
tumour thickness <Tmm, 7 patients ( 38.95%) were having
tumour thickness >Tmm. Association of tumour thickness
with patholegical lymph node metastasis in head and neck
cancers were statistically significant (p<0.001).

There were no cases of N+ among laryngeal cancer
patients with umour thickness less than 7mm. The result
was simmlarly statistically significant for both oral and
laryngeal cancers separately (Table 4).

nscossion

Head and neck squamous cell cancers themselves

represent a fairly heterogeneous group of cancers with
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Tahle 4
Fqu'luMgil:aJ Lin Tu]'l_'lnnr :[hi:tnzﬂ. Pvalue
Metosiasis = 7mm =T mm
Frequency (%) Frequency (%)
Owverall :
Negutive FT {54 6%) 7 (25.9%)
Positive 2 (15.4%) 0 (T401%) <000
Tatal 13 (100, 0PR ) 270 00,60
Oirul
Megniive T (TL.E%) 2 (H)LIHE
Positive 2 (312.2%) 8 (B0 0023
Taotal & { P00 10 ¢ 1O
Lurynx ;
MNegative 4 {1000 5 (204%)
Positive 00 %) 12 (70L.6%) .02
Total d {10005 ) 17 0. %)

different demands for preservation of cosmetic and
functional needs as dictmed by their anstomical sites,
uncgual response to treatment protocols, and variahle
prognosis. In the last decade, studies have provided
increased insight in the molecular and genetic changes
that are responsible for the development of cancer and the
biologic behaviour of cancer cells.

Tumaour thickness is a relatively new prognostic factor
that has been mvestigated for head and neck cancers, THM
classification does not represent the real tumour load but
integrated classification, which includes vse of lumour
thickness, can be used to overcome the well-known lack
of consistency in the choice of treatment which can
eventually improve overall survival, Tumour thickness
adds another dimension to the staging system, Although
several studies™'™!! have considered tumour thickness
and twmour depth synonymous, they are different and
should be distinguished. The tumour thickness refers (o
the thickness of the entire tumour mass, whereas the
o depth is the extent of mimour growth into the tssue
benecath the epithelial surface.

Modal disease demonsirates a major problem in
deteriorating survival and highlights the importance of
accurate diagnosis and therapeutic control'?, The
anatomical characteristics and biological behaviour of the
primary tumour are the main deterninants of the cervical
nodal status,

In the present study of 40 patients, majority of them
ranged between 31-T0 vears (57.5%) & the mean age of
patients was found to be 53.3 vears and there was marked
mitle preponderance with male female ratio of 9:1.

In our study of 40 patients, a significant correlation
between pathological lymph node metastasis and tumour
thickness with p value of 0.001. Various studies'*' in
literature reported a significant correlation between
pathological lymph node metsstasis and tumoor thickness
& have shown that elective neck dissection should be
done if tumour thickness is more than cut-off value, even

in clinically NO patients.

Out of 19 oral cancer patients and 21 laryngeal cancer
patients, a significant correlation was found between
pathological lymph node metastasis and tumour thickness
with a ‘p’ value of 0.023 and 0.02 respectively. Hu er af?
evaluated 223 patients with oral tongue sguamous cell
carcinoma and showed a significant correlation between
pathological lyvmph node metasiasis and tumour thickness.
Melehers e al™ evaluated 212 oral cancer patients and
Ganly et af"? evaluated 164 oral cancer patients and reported
asignificant correlation between pathological lymph noda
metastasis and tumour thickness, Yilmaz er al'" reported a
significant correlation between pathological lymph node
metstasis and twmour thickness among 111 laryngeal
cancer patients, Ye #f af'’ evaluated 127 patients with
supraglottic and hypopharyngeal cancer and found that
tumour depth provides additional information in an effort
to predict nodal siatus,

The results of our study were in accordance with
previous studies. However, there were few limitations in
our study, Multiple tumour thickness cut-offs conld have
been taken to get an accurate idea of nodal metastasis at
particular cut-off. But, in previous studies, cut-ofT paint
varicd greatly and our sample sige was limited which
suggests the need for a larger prospective study to get
more accurate results.

CONCLUSION

In our study, it was found that twmour thickness =7mm
lead to significant increase in nodal metastasis, Tumonr
thickness, 3nl dimension of tumour, has a significant impact
on nodal metastasis in Head and Meck Squamous Cell
Carcinoma as it gives an accurate estimate of tumour load
and it could guide in adjuvant treatment for regional lymph
nodes. Elective neck dissection can be avoided in patients
with limited twmour thickness but close postoperative
fallow up 15 reguired, Further studies with larger sample
size are required to understand the intricate mechanism of
nodal metastasis and its relation with tumour thickness
which leads 1o more rational treatment in HNSCC,
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Prevalence of Periodontal diseases in Type 2 Diabetes

Aakansha Malawat', Pampita Chakraborty?, Pradip Mukhopadhyay?®, Kingshuk Bhattacharjee®,

Abhijit Chakraborty®, Sujoy Ghosh®

fr

N

Periodontal disease is a less recognised, but well documented complication of diabetes mellitus. In
this study we evaluated the prevalence of periodontal disease in Type 2 Diabetes Mellitus (DM). Four
hundred and twelve subjects with type 2 diabetes were evaluated for periodontal status. Community
Periodontal Index (CP1) modified, Simplified Oral Hygiene Index (OHI-S) and Mobility was assessed in all.
The prevalence of periodontal diseases in Type 2 diabetic patients was 61.9%. Bleeding on probing was
present in 90% of the subjects, pocket probing depth in 59.5% and loss of attachment in 61.9%, indicating
periodontal diseases, a frequent and severe complication in type 2 diabetes. Subjects with type 2 DM
have a high prevalence and severe form of periodontal disease.

[ Inctian Med Assoc 2019; 117(11): 30-2 & 35]

-

Key words : Prevalence, periodontal disease, Community periodontal index, type 2 diabetes mellitus,

Diahetes mellitus is a complex and globally evolving
chronic health problem faced by the world today. The
total number of people in the world with diabetes is
expected torise from 171 million in 2000 to 366 million in
2030', Periodontal diseases are the most common diseases
that includes gingivitis or periodontitis. In periodontitis,
the primary etiologic factor may be microbiologic, systemic,
or physical injury. The signs and symptoms are gingival
bleeding, increase in pockel probing depth, destruction of
periodontal attachment {mainly, bone) and tooth loss®. Itis
best considered as the outcome of an ongoing host-parasite
interaction between pathogenic microorganism that
colonized in the periodontal pocket and host tissues that
resist such bacteria or their products. Inadequate
antimicrobial defence strategies of the host frequently
result in the loss of normal structural components such as
collagen fibres of gingival and periodontal ligament and
replacement of these fibres by dense infiltrates of the
inflammatory mediators®.

Recently, much emphasis has been laid down to
potentiate the impact of systemic disease on the oral health.
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Various systemic diseases and disorders are considered
as risk factors of periodontal diseases. One such example
is diabetes mellitus®.

As per Loe”, periodontal discases are considered as
the 6" complication of diabetes, Chronic, gram negative
periodontal infection is currently thought to increase
insulin resistance, contributing to the development of
metabolic imbalance and thus destabilizes the glycemic
status of the person with diabetes®.

In a study by Almas #t af, at the King Saud University,
College of Dentisiry, evaluated 40 subjects for periodontal
health, 20 in each group of healthy and diabetic subjects,
with ages ranging from 20 1o 70 years, It was observed that
the severity of periodontal disease increased with the
increase in the blood glucose level, There was a steady
increase in blood glucose level with increase in Community
Periodontal Index of Treatment Needs (CPITN) scores®.
CPITN is an epidemiological screening procedure for
periodontal treatment needs in populations and alse, in a
maodified form for screening and monitoring of individuals
by dental practitioners, A cross-sectional study was
conducted to determine the relationship between DM and
oral health status in Pima Indians from the Gila River Indian
community in Arizona by Emrich er af. The findings of their
study demonstrated that diabetes increases the risk of
developing destructive periodontal disease about threefold’.

In this background, we have evaluated the prevalence
of periodontal disease in Type 2 Diabetes Mellitus in an
Indian context.

MaTeRIALS D METHODS

The present study is a descriptive cross-sectional
study, carried out to assess the prevalence of periodontal
diseases in patients with Type 2 DM. A total of 412
consecutive adults aged between 25-75 years diagnosed
with Type 2 Diabetes Mellitus attending the dedicated
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AMEI Institute of Disbetes and Hormonal Disorders,
Kolkata were recruited. Duration of diabeies and history
of addiction was documented in all.

AMRI Institate of Disbetes and Hormonal Disorders,
Kolkata was selected vs the patients who visit the cenier
belong to higher socio-economic status so as o remove
the effect of chronic malnourishment on dental health and
lack of knowledge about oral hygiene. It is a well-
established center for treatment of diabetes patients with
a dedicated team of endocrinologists, ophthalmologists,
dentists and diabetic educator who work together to
provide patients with advance care and management of
complex endocring disorders.

The study protocol was explained to each potential
subject and written informed consent was obtained prior
to the commencement of the study. Ethical clearance was
obtained from the research review board committee of
AMERI Institute of Diabetes and Hormonal Disorders,
Kolkata,

The subjecis were diagnosed to have diaberes
according to American Diabetes Association criteria 2018,

* A fasting plasma glucose {FPG) level =126 meidL
{0 mmolfL), or

¢ A 2-hour plasma glucose level 2200 mafdL (11.1
mmol/L) or

»  HbAlc 26.5% (48mmolimol)

Ductusion (Priteria :

W Subjects of both sexes previously diasgnosed with
Type 2 diabetes

W Subjects were aged between 25-75 yvears

B Subjects with minimum 20 permanent teeth

Evclusion Critoria :

B Subjects suffering from Type | Diabetes Mellims

B Those with other chronic diseases and on
medications that could influence the oral health stats.

B Subjects with less than 20 permanent teeth

B Current smokers or ex-smokers for four w six month

B Unable o cooperate due to their physical or mental
sIatus;

Perindontal Assessment : The periodontal examination
was based on Simplified Oral Hygziene Index (OHI-5),
Community Periodontal Index (CP1 modified and mobility.
All assessments were performed by 1 of 2 trained examiners
uzing a Shepherd Hook Explorer and WHO perindontal
probe o determine the parameters.

OHI-5. which includes the Debris and Calculus index
were employed for assessing the oral hygiene condition
of the subjects®, Community Periodontal Index (CP1)
modified consisis of the following components, which are
scored separately: Gingival bleeding and periodontal
pocket depth. Bleeding on Probing (BOP) helps to assess
periodontal status of subjects. Bleeding after stimulation
is indicative of inflammation or erosion in gingival
sulcus™". BOP is recorded as present or absent within 30

secomds after probing, Probing Pocket Depth (PPD) defined
“as the distance beiween the gingival margin and the
bottom end of the periodontal pocket™! was measured by
a specially designed, lightweight CP1 metallic probe with a
0.5 mm ball tip, black band between 3.5 and 5.5 mm., and
rings at 8.5 and 11.5 mm from the ball tip. All teeth present
in the mouth are examined for absence or presence of
gingival bleeding and periodontal pockets, Loss of
Attachment (LOAJ 15 recorded. Tt represents the distance
from Cemento-Enamel Junciion (CEJI) io the botiom of
penodontal pocket. For loss of attachment, only 10 tecth
ko s index teeth are examined for an epidemiological
survey. The teeth have been identified as the best estimale
of the worst periodontal condition of the mouth'?.

According to the Canadian Health Measures Survey
2007-2009, the measurement of loss of periodontal ligament
attachment is considered the gold standard in reporting
the prevalence of periodontal disease'’. National Health
and Mutrition Examination Survey (NHANES) determined
the attachment loss and Pockel Probing depth at six sites
of all teeth (excluding third molars) for the estimation of
periedontal disease in the US'™,

Based on the above parameters, periodontal diseases
were dingnosed as having presence of bleeding on probing
(BOF) or a probing pocket depth (PFD) measurement of
more than 4 mm, or [oss of attachment (LOA) of more than
4 mm or any combinations of these paramelers.

Statistical Analysis : Descriptive statistical analysis was
carried out with Statistical Package for Social Sciences
Wersion 21,0 for windows (SPSS Inc, Chicago, IL., USA) with
Microsoft Word and Excel being used o generate ables,

Results on continuous measurements are presented as
mean £50 and results on categorical measurements are
presented in percentage. Statistical significance is
assessed at a level of 5%. Normality of data was tested by
Kolmogorov-Smirnoff test and visually by QO plot.

Results : Out of the total 412 participants included in
the study, 235(57%) were male and 177(43%) were female,
The age of the participants ranged between 23 to 78 years
with a mean age of 54,17 (£10.58) years. The mean duration
of type 2 diabetes is 8.53 (£4.T8) years, The mean of the
glycemic parameters, fasting blood sugar (FBS),
posiprandial blood sugar (PPES) and glvcated hemoglobin
(HbA It are 153 88mafdl (59,700, 216.1 Tmg/dl (£88.06) and
1.95% (£2.02) respectively. These baseline features are
shown in Table 1.

Among 412 participants, 157(38.1%) have mild Loss of
attachment (LOA) (0-3mm), 250 (60.7% ) have moderate LOA
(4-Smum) and 5 (1.2% ) subjects have severe LOA (6-Bmm).
Periodontal pocket depth was absent in 167 (40.53%)
individuals. PPD was present in 245 participants, among
which 238 (57.8% ) had 4-5mm depth while 7(1.7%) had Gmm
or more pocket depth. Two hondred and sixty-six subjects
(64.56%) had poor oral hygiene, 137 (33.25%) had fair oral
hyvgiene and only 9 (2. 18%) had good oral hygiene, These
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features are shown in Table 2.
About 371 (90%) participants had

Table | — Haveline feamres of the participants
fn=4f2)

participants {266 out of 412) (64,56% )
had poor oral hygiene with mean

a tendency of gingival bleeding on [p oo

HbAlc of 7.95%. This finding may

probing (BOP) while only 41(105%) did

i Age (Years
not have positive BOP. Two hundred i maght

Duration of DM

and forty-five (59.5%) subjects |Mumber of teeth present
Fasting Blood Sugar (FBS, mg%) 153.88£59.701

reported with no mobility of teeth

while 167(40.5%) subjects had mobile |Post Prandial (PPBG mgf)

teeth at the periodontal examination HbA le(%)

Mean £ 5D : ;
S+.17210.587 | SuEgest thalt patients dla‘gnnsed

B.53+4.78 with type 2 diabetes and having sub-

28,8042 42 | optimal or poor glycemic control may

have greater tendency of
accumulations of plague and
caleulus leading to more pronounce

2161 1£85.063
7.95+2.027

.These features are shown in Table 3.

Based on the above parameters, the prevalence of
periodontal diseases in Type 2 diabetic patients is 61.9%.
nscussion

Sheridan er al, found that prevalence and severity of
periodontal diseases increases with advancing age!s,
These findings could be due to deterioration of immune
function and tissue integrity in older age that may increase
the vulnerability to periodontal diseases. The present study
also demonstrated that, there is a high prevalence of
periodontal diseases in the elderly population.

Emrich et al stated that the duration of diabetes was
strongly correlated to both prevalence and severity of
periodontal diseases”. The present study also
demonstrated that the prevalence rate of periodontitis is
high in association with longer the duration, and poorer
the control of diabetes mellitus,

Casarin RC et al, compared, subgingival plague samples
obtained from 71 type 2 diabetic patients with samples
from healthy individuals. P. gingivalis, which is the main
causative organism of periodontal destruction, was present
in greater conceniration in Type 2 diabetic patients. This
study demonstrated that subjects with type 2 diabetes
suffer from periodontal infection to a great extent'®,

In the present study, a significant majority of

Table 2 — Periodlonal Examinavion findings of the participanis
fn=412}
Paramelers Number of subjects.  Percent (%)
Lioss of Attachment |
(-3 mm 157 38.1
4-5 mm 250 60,7
6-8 mim 5
Pocket Depth
Mo pocket 167 4.5
4-5 mm 2318 57.8
6 mm or more i LT
OHIS
Good o 2,18
Fair 137 33.25
Poor 266 64.56
PPD {Overall) 2435 50.5
Periodontal Disease (Overall) 235 61.9
Table 3 — dhher Periodontal Examinarion findings of the
participants {w=412]
Parameters Nil Yes Totil
Mohility 245 (59.5%) 167 (40.5%) 412
Bleeding on probing 41 (10%) 371 (S04 412

pericdontal inflammation compared to healthy individuals.

In this study, the index used for assessing the
periodontal status of the population was modified CPI
index. It is an ideal index for epidemiological studies
because it uses accepted clinical criteria, full mouth scoring
and a simple recording procedure, which allows rapid
assessment of individuals for periodontal conditions
related to treatment needs'”.,

In periodonial diseases, gingival bleeding is one of the
sipns of acute gingival conditions. In this study, 90% of
subjects with Type 2 DM have bleeding on probing. A 5-
year follow-up study by Cosia et al, demonstrated that
periodontal tissue destruction is associated with poor
glycemic control (HbA lc >6.5%)'%.

Similarly, the present study suggesis that type 2
diabetes is associated with a high prevalence of
periodontitis.

Thus, there is a high prevalence rate of periodontal
diseases in Type 2 diabetic patients. An increase in the
periodontal parameters is associated with high values of
indices of glycemic control.

Abnormal increase in the periodontal parameters is related
with poor glycemic control. The present study also
demonstrated an increased prevalence of periodontal diseases
in subjects with Type 2 Diabetes Mellitus. 1t is necessary o
maintain oral hygiene regulardy and educate the patients o
ensure there is change of lifestyle modifications and attitude
s0 that they can go for regular dental check-ups for glycemic
control and reduce the incidence of periodontal diseases in
Type 2 Diabetes Mellitus.
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A study to compare the metabolic health (anthropologic
and biochemical) between Scheduled Tribe and non-
Scheduled Tribe population in underdeveloped parts in
the District of Birbhum, West Bengal : A population based

observational study
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Meatabolic disorders are common In India. There Is paucity of data regarding metabollc health from
the socio-sconomically backward population. This population based cross-sectional observational
study was designed to assess the metabolic health related parameters in tribal population (STs ) from
a rural area in the district of Birbhum, West Bengal, India and compare them with non-tribal population
{non-5Ts ) from the same area. Various anthropometric parameters like height, weight, BMI, and waist
circumference were recorded. Biochemical parameters like fasting plasma glucose, HbA1c, HOMA-IR,
lipid profile, liver enzymes, uric acid, thyroid function test, caleium, phosphorus, 25 OH vitamin D, and
iPTH were measured. Anthropologic and biochemical parameters were compared between 5Ts and
non-5Ts. Prevalence of obesity, diabetes, dyslipidemia and metabolic syndrome was significantly lower,
wheraas 25 OH vitamin D level was higher in Scheduled tribes comparison to non-Scheduled tribes.

| Indian Med Assoc 2018; 117(11): 33.5]

=
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ndians are predisposed to diabetes mellitus and other
etabolic morhidities!. Prevalence of Metaholic
Syndrome (MetS) in Asian Indians varies according to
region, lifestyle patterms and other sociocconomic or
culwral factors, Communily based health studies are
immensely important in understanding the metabolic
disorders and associated cardiovascular risk factors. A high
propartion of people in India including West Bengal belong
to underdeveloped community. Though metabolic
morhidities are very common across the country, no data
regarding the metabolic health parameters of tribal and
other backward populations from poorly developed areas
are available from any large-scale study. This siudy aims
to estimate the prevalence of obesity, insulin resistance,
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diabetes, hypertension, elevated liver enzyme,

hyperuricemia, vitamin [} deficiency, and thyroid

dysfunction n a tribal population from the district of

Birbhum in West Bengal as well as to compare those

parameters with non-tribal population from the same area,
MaTERIALS AND METHODS

Population :

We undertook a population based observational study
for assessing the metabolic health (anthropologic and
biochemical) of Scheduled Tribe (5T) population [Article
366 (25) and Article 342 of Constitution of India] and non-
Scheduled Tribe population in underdeveloped roral areas
in the District of Birbhum, West Bengal, India,

An awareness program wias conducted in the selected
areas by doing sensitization camp at every 2-3 months, This
hiis been done with the help of Rural Extension Centre, Viswa
Bharati, Birbhm, India, Then a simple questionnaire was
administered for assessing the awareness aboul metabolic
health especially those related to diabetes and other
mietabolic problems. A composile scoring was done for
overill analysis of awareness. The persons wene explained
about the study and only those who gave informed written
consent had been included in the final study.

All adult males and females giving consent and having
no definite documented chronic infective or inflammatory
illness was included for the study, Smoking history, simple
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anthropometnc data like height, weight, waist circumference
were obtnined according (o the standard procedure of
measurement. We started awareness program in the selected
areas by doing sensitization camp at every 2-3 months. This
his been done with the help of Rural Exlension Centre, Viswa
Bharati. Then a simple questionnaire was administered for
assessing the awareness about metabolic health especially
those related to diabetes and thyroid problems, A composite
scoring was done for overall analysis of awareness, The
persons were explained about the study and only those
who gave informed written consent had been included in
the: final study. Continved consecutive samples were
collected from ST population from areas with high density
of tribal population under the coverage of Rural Extension
Centre, Viswa Bharati, Non-tribal population (non-5T) from
the same or neighborhood areas wene also selected. Thus
406 individuals including all ethnicity/caste were included
in the study to make an appropriate representation of rural
West Bengal. The sample size was chosen on the basis of
available resources.

Height (to 0.1 cm) was measured using a wall-mounted
stadiometer. The subject stood straight. with feet placed
together and flat on the ground, heels, buttocks and
scapulag against the vertical backboard, and arms loose
and relaxed with the palms facing medially. The head was
carefully positioned in the Frankfurt plane, with the lower
margins of the orbit in the same horizontal plane as the
upper margin of the external anditory meatus. Body weight
ito =+ 0.1 kg) was measured using an electronic calibrated
scale, BMI was calculated as weight in kilograms divided
by the square of height in meters (kg/m?).

Blood sample for bicchemical tests e.g. fasting plasma
glucose (FPG), HbAlc, Fasting Serum insulin, Creatinine,
Lipid profile, Uric acid, ALT, AST, Alkaline phosphatase
(ALP) Free T4, TSH, Anti TPO antibody, Caleium, Phosphate,
intact parathyroid hormone (iIPTH), and 25 hydroxy Vitamin
D{250H D) was collected. The samples were analyzed using
standard laboratory procedure. Diabetes was defined as per
standard diagnostic criteria® satisfying either Fasting plasma
glucose or HbAle (Single measurement). The presence of
metabolic syndrome was ascertained wsing the International
Diubetic Federation (IDF) criteria’.

Clearance from the Institutional Ethics Committes was
obtained. The statistical analyses were performed with
SPSS Stanistics for Mackintosh, Version 21.0. Armonk, N'Y:
IBM Corp. Chi-squared test was used o compare the
categorical data and unpaired Swudent T test was used to
compare the continuous variables,

ResuLss

Four hundred fifty persons were screened. Complete
data were available 406 individuals. Among them, 206 were
5Ts and 200 belonged to the other casts,

Mean age was not significantly different between the
eroups. Male : female ratio was similar in both the groups
(Table 1).

Both systolic and disstolic BP were similar in 5T than
non-5Ts. Among auxologic parameters, mean BMI was
significantly lower in 3Ts in comparison to non-5T5. The
waist circumferencewas also significantly lower in 8Ts in
eomparison o non-5Ts (Table 1), When BMI of 225 was
used Lo define obesity, 15% of 58Tk and 36% of non-58Ts
were found to be obese. When obesity and overweight
were considercd together (BMI 223), 28% of 8Ts and 53%
of non-5Ts were found o be in this category. These
differences were also statistically significant. Using waist
circumference criteria for obesity (Male 290 cm, Female
=H0em), 10% of 8T males and 6% of ST females were found
o be obese, whereas 33% of non-ST males and 63% of
non-ST females were obese, As per IDF criteria, overall the
prevalence of metabolic syndrome (MetS) was 22%.
However, 34% of the non-tribes qualified for MetS as
compared o only 8.5 % of the tribal cohort, p<0.001.

Owverall prevalence of diabetes (known plus newly
detected) was 8.3%. However, the prevalence was
significantly lower in STs in comparison to non-5Ts (3.4%
versis 15.2%). Both HhAlc and FPG were significantly
lower in 5Ts. HOMA-IR, a marker of insulin resistance was
also lower in 8Ts. Total cholesterol, LDL cholesterol, and
triglyceride were significantly lower in STs. There was no
significant difference in HDL cholesterol among the
groups. ALT, AST, ALP and creatinine were similar in both
the groups. Uric acid level was lower in 8Ts (Table 2).

Mean 250H D level was significantly higher in STs.
However. calcium and iPTH levels were similar in both the
groups. TSH and free T4 levels were also found to be similar
among the groups,

Discusston

This study compared the metabolic and other related
parameters between the STs and non-5Ts in the district of
Birbhum, West Bengal, India. Birbhum district includes
significant proportion of underdeveloped areas. A
significant proportion of the population comprises of
scheduled tribes (6,95, We found that overall prevalence
of MetS was significantly lower in 8Ts in comparison 1o
non-5Ts. This can be attributed by less consumption of
processed food and more active lifestyle of the tibals®,
Prevalence of obesity, as measured by BMI and waist
circumference were significantly lower in STs. FPG, Alc,
and insulin resistance as measured by HOMA were alsa
significantly lower in §Ts possibly due to the same reason,
Prevalence of diabetes s lower in 8Ts. Dyslipidemin was

Table | — Clinical parameters in 5T oo mow-5Ts
8T Mon-5T P

Age [Mean(SDY], Year 41.7010.2) 42.6 0126
Muke © Female {635 0.7% 1.3K5
BMI [Mcan{SD)]. kg/m’ 21.163.6) i T N X
Waist Cireumiference

[Mean{5I1), em TRE(10Z) 8131200 <0.00]
SEP [MeaniSD)]. mmHg 12390130} 125(11.8)  0.401
DBP [MeanSDN]. mmHg TR.ET. 1} BOLS(6.00 0.35
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Table 2 — Miochemital pormieters o 18 515 and aor-518
5T Mon-8T p
[MeaniSD|  [Mean{514|
FPLL maidl. L0325) 1TB(4%) <00
Hbale, % 5.5(008) 5914 000
Total Cholesterol, mfdl  165{36) 18740y =000
LDL Cholesteral, mpfdl. — S6(36) 117(30y  <0.001
HDL Cholesterol, mgidl.  47(12) A5(11) 0,147
Triglycerides, mp/dL 048] 143(73) <0001
Crentinine, mp/dL DO%0.68) 08R0.ET) 0.427
Urie Aciel, mgfdl, 4, 111.2) 4.81.3) 0,032
HOMA-IR T2y 3ALE) =000
ALT. myidL. 45(22) SIH2T) 0.058
AST, mgrdL 300 26) 31T 0.001
AL mpdl. HIS{45) I0BCIR)Y 049l
Culcium, mgfdl 0.7(100.6) 9,4{0.5) .56
Phosphories, mgidl 3.3(008) 32405 0761
Vitamin [, ng/ml 20.808.1) 17.3(7.2) <0001
{PTH. pa/ml G4BI506) SR.43006) 0170
FresT4, ngid 1.06{0.2) D602y 0.09]
TEH, meg/ml 1.4(0.9) £200) 030

alzo lower in ST (lower Total and LDL cholesterol), although
HDL level was similar. Uric acid, another marker of
metaholic syndrome, was also lower in $Ts. Liver enzymes
were similar in both the groups. Interestingly, vitamin [
level was significantly higher in 5Ts. This could be
explained by more outdoor activities of tribal population.
Higher vitamin [ level in owtdoor workers was also
observed in northern part of India® Yel unknown genetic
polymorphism of vitamin D binding protein may also explain
the difference™®. However, other markers of bone
metabolism like calcium, phosphoms, iFTH were similar in
both the groups, There was no significant differepce of
TSH and Free T4 levels between STs and Non-5Ts,

Cowcluacon ;

In the rural areas of district of Birbhum, prevalence of
obesity, diabetes, dyslipidemia and metabolic syndrome
was significantly lower in Scheduled tribes in comparison
to non-Scheduled tribes 25 OH D level was significantly
higher in tribal population.
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Management of gestational diabetes in a resource-limited

]_D... rM_K

setting in India

Debmalya Sanyal', Moutusi Raychaudhuri?

F:‘-'

India has a huge burden of gestational diabetes mellitus (GDM) involving huge financial burden of
monitoring and management, according to established guidelines.

We avaluated the effectiveness of a simple, safe and cost effective strategy of GDM management
which can be easily iImplemented in resource-limited and remote areas. Medical nutrition therapy (MNT)
was advised for two weeks after diagnosis of GDM. Patients were provided with free glucometers and
were asked to self monitor blood glucose (SMBG) levels at fasting (FBG) and two hours post prandial
(breakfast, lunch and dinner) once every week. Patients were asked to report every two weeks or at
least once a month either in parson or over phone/online with SMBG records. Treatment targets were a
fasting glucose <85mg/dl and 2 hour postprandial glucose <120mg/dl. Regular or NPH human insulin
was started according to prevailing SMBG reports if diet alone did not achieve control. 70 uncomplicated
GDM patients were followed up till delivery and pregnancy outcomes were compared with 35 healthy
pregnant controls.

In 98.6% of GDM patients adhered to our protocol. 20% were controlled on diet only. 90% of GDM
patients on insulin required only regular insulin for glycaemic control with most requiring two doses of
regular insulin-before breakfast and dinner. No case of macrosomia, perinatal death, birth injury, congenital
malformations and shoulder dystocia were reported.

A simple, safe and cost-effective modification of established guidelines can be easily implemented
in resource-limited and remote setting with excellent maternal and neonatal outcomes. Compliance
with a simple strategy based on insulin and once weekly SMBG is effective in majority of uncomplicated

.:“

GDM patients.

.

[J Indian Med Assoc 2018; 117(11): 36-8]

-

Key words ; GDM, resource-limited and remote setting, insolin, SMBG, maternal and neonatal outcomes,

ix million births in India is associated with prediabetes

and diabetes, majority (90%) being are due to GDM',
In HAPO study even mild GDM was associated with
adverse fetal, neonatal and pregnancy ouicomes while
ACHOIS and MFMUN trials showed that treating even
mild GDM reduces perinatal morbidity®>, Comerstone of
GDM management is glycemic control through lifestyle
maodification and proper monitoring; insulin is considered
as the gold standard for glycemic control during pregnancy.
Insulin is included in the national list of essential medicines
in India. it is affordable and accessible. Effective self-
management improves glycemic control and promotes
better pregnancy outcomes in GDM™. The management
of GDM is still challenging in remote and resource-limited
areas in India due to the huge financial cost involved in
monitoring and management of GDM according to
established guidelines. Hence we evaluated the
effectiveness of a simple, safe, cost effective and easily

'DM (Endocrinology). Professor, Department of Endocrinology,
KPC Medical College, Kolkata 700032

DM (Endocrinology), Professor. Endocrinology Unit, Institute
of Child Health, Kolkata TN 7 and Comesponding Author

implementable approach for resource-constrained and
remole settings.
MATERIALS AND METHODS

The study was conducted in the Endocrine OPD of a
medical college in Kolkata, India with patients referred
from primary health centres (PHCS) from remote rural areas.
70 uncomplicated GDM patients were followed up till
delivery & pregnancy outcomes were compared with 35
healthy pregnant controls. International Association of
Diabetes and Pregnancy Study Groups (IADPSG) criteria
were used to diagnose GDM with fasting glucose =92 mg/
dl, |-hr glucose =180 mg/dl, 2-hr glocose =153mg/dl. Those
with diagnosed pregestational diabetes were excluded,

Treatment targets of capillary SMBG were based on
IADPSG guidelines with fasting glucose <95 mg/dl and 2
hour post meal glucose <120mgfdl, MNT was advised for
two weeks after diagnosis of GDM. Regular or NPH human
insulin was started according to prevailing SMBG reports
if diet alone did not achieve targets.

Monitoring : Patients were provided with free
glucometers and were asked o do four SMBGs once every
week - fasting and two hour post prandial (breakfast, lunch
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and dinner). Patients/family members were asked to repord
every two weeks or at least once a month either in person
of over phone/onling with SMBG records,

Pregnancy outcomes were compared between GDM
and non-GDM groups using unpaired Student’s t-test and
Chi-square tests,

Results : Adherence to our protocol was 98.6% (69
patients), 20% ( 14 patients) were controlled on diet alone,
TB.6%: (35 patients) required insulin. 90.9% (50 patients) of
those on insulin achieved target FBG without NPH insulin
{only 5 required NFPH insulin). 25.45% ( 14 patients) required
regular insulin only once before breakfast, 50.9% (28
patients) required two doses before breakTast and dinner
and 14,5% (8 patients) required three doses before each
meal. No case of macrosomia , perinatal death, birth injury,
congenital malformations and shoulder dysiocia were
recorded, Only 3 episodes of hypoglycemia GDM occurred
in the GDM patients. nong were severe.. GDOM pregnancy
had significantly (p <(L05) higher incidence of planned
Caesarean Section (CS)delivery atterm in 7 1% (49 patients)
compared to 40% (14 patients) in non-GDM pregnancy, 20
patients (41%) of GDM pregnancy had planned C5 on
patient request compared to only 2 patients (14.3%) in

140mg/d] or 2 hour PPG less than 120mg/d] is the TADPSG
criteria for glycemic control is adequate to prevent
macrosomia and adverse fetal outcome. In our study we
went for a fasting of less than 95mg/d] and 2-hour postmeal
vilues becanse of familiarity of clinicians with 2 hour
postmeal value for diagnosis and monitoring of both
dinhetes and GDM. This approsch was also in accordance
with the Indian Diabetes In Pregnancy Study Group India
(DIPSI) guidelines”,

Daily SMBG has been the standard for women with
GDM. however, new research has shown that SMBG testing
every other day or every third day would not delay therapy
modification in mild GDM'Y, We improvised further and
went for SMBG once a week only, a5 cost, whether out of
pocket or limited government resources, is the most
imporiant barrier o successiul GDM management. Onge
weekly monitoning cuts down the cost of glucose sirips in
resource-limited setting. Moreover, simpler protocol is
easier o follow decreases dropout rate and improves
adherence, which was 98.6% in our study,

If after two weeks of MNT, SMBG criteria of glycemic
control were nol achieved we started our patient on insulin
as recommended by most guidelines!'. Studies suggesi

non-GDM pregnancy { Table 1), that 70% of GDM patients are controlled with MNT,
: : however, in our study it was only 20% '*. Culiural habits
L B i i i el i T’"'GHH ot e and myths in India such as, exercise 15 not good for
E"""”“""' = i 1111—6'9] N"“';"dm'g“'”:' - T"“"':f pregnancy outcome and mother should eat for two have
e of mothers (years) 262 3.6 & 4,8 o significan prof P :
Pregestmtionnl BMI B5+ 45 201 £32 Not sigmificant i : andneﬂ:mve 1WPMIM.GDM pﬂ.ljen.[s. EEdE.nl:llt'}'
Birth Weight (g) IR14 & 325 3605 £ 201 Not significans | DADILS and consumption of high calorie diet inspite of
Meonual Hypoglyeemia 2 (2.9%) 1 (2.65%) ot significant | advice to the contrary could have led to failure of MNT
APGAR — Smin & 10 Mot significant | in 80% of patients in present study.
ByEiean datcieey ALTLA SRR Pt Rt We used only insulin and did not use metformin as
Planned C3 4 (71%) L4(40% ) p<0os |, i _
C5 on pulient regques! 200 (415 2 [14.3%) =] K A Efpp"“"“d at the STy nl:'uu_r study Muremfer
metformin is a category B medication in pregnancy with
Discussion very high maternal-to-fetal transfer rate'’. Neonatal

Successful outcome in GDM depends on the glveemic
control maintained with meal plan or pharmacological
intervention. Self Monitoring of Blood Glucose {(SMBG) is
an integral part of gestational diabetes mellitus (GDM)
management. It improves glycemic control of GDM and
feedback on self-munagement’. There is a consensus that
measuring postprandial glucose levels is more important
than pre-prandial levels since the former correlates better
with adverse fetal and neonatal adverse events®, However
it has been debated as to whether glucose should be
measured 1 or 2 hours after a meal. Continuous glucose
monitoring system (CGMS) has récently shown that
ghucose peaks occur about 70 £ 13 min after meals in
nondiabetic pregnant women and after about 90 min in
diabetic women’. Studies suggest different time intervals
like 1, 1.5 and 2-hour post-meal for monitoring glycemic
control®, FPG less than 95mg/dl, 1 hour PPG less than

hypoglycemia is not increased but premature delivery is
slightly increased with metformin, moreover follow-up of
4-year-old offspring demonstrated higher BMI and
increased obesity in offspring exposed to Metformin'*!%,
Further study of long term cutcomes in the offspring is
needed '

Insulin is the treatment of choice in GDM as it does not
cross the placenta and at the same time achieves good
glycemic conirol withoul any teraiogenic effecis. The
glveemic control achieved with Regularand NPH insulins
is comparable with analogue insulins, though analogues
have slightly lower hypoglycaemia'”. In our study, we used
Regular and NPH insuling with very good ooteomes with
only 3 episodes of mild to moderate hypoglycemia,
reaffirming its cost-effectiveness in resource limited
setlings,

True to the fact that GDM is largely a post-prandial
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hyperglycemia, 89.9% of our patients required only prandial
insulins for glycagmic control with only 9.1% needing
additional NPH insulin for fasting hyperglyeemia. 25.48%
reguired only once daily prandial insulin at breakfast,
majority 50.9% needed twice daily insulin before breakfast
and dinner-and only 14.5% needed thrice daily prandial
insulin to reach the targers. There was no statistically
significant difference outcome measures, like birth weight,
macrosomia, neonatal hypoglycemin pre-term delivery,
perinatal death, birth injury or shoulder dystocia, between
babies of healthy pregnant controls and GDM mothers.

The matemal outcome in GDM pregnancy was again
similar to that in non-GDM pregnancy cxcept that the
elective caesarean section (CS) rate was significantly
higher (71%) in GDM compared to-40% in non GDM group.
There is background fear and anxiety among treating
obstetrician and GDM patient regarding adverse outcomes
and perinatal mortality with normal delivery in GDM
pregnancy. In GDM group, 415 of planned Caesar wene
on patient request as opposed to 14.3% in non GDM group.
Absence of hypertension and obesity coupled with
lifestyle modification and a good level of glycemic control
with adherence to our simple SMBG protocol are the
probable reasons for these good oulcome measures.

Ohur study had several limitations. 18was neither blinded
nor adequately powered. Moreover, our protocol was only
intended for those patients with uncomplicated GDM.
RCTs and adequately powered studies are needed to
validate our approach,

Cowctesion :

Itis difficult to implement standard GDM guidelines in
resource-constrained areas in  developing country like
ours. A simple and cost-effective easily implementable
protocol is very important for good compliance and success
of any GDM management protocol. Compliance with a
simple strategy based on insulin and once weekly SMBG
is effective in the majority of uncomplicated GDM patients
in remote settings and resource-limited settings and
ensures excellent matermal and neonatal outcomes |
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Cobblestone Lissencephaly with Polydactyly, Anterior Uveitis
and Single Palmar Crease in two brothers — A case report

Jasodhara Chaudhuri', Tarun Kumar Samanta®, Moumita Ghosh?, Swapna Chakraborty*

-

The term “lissencephaly” refers to smooth brain points to a group of rare malformations that share
the absence of normal cerebral convolutions. It leads to severely disabling conditions and seizures.
There are several types of lissencephaly and on the basis of a classification based on etiologies and
morphology five major groups of lissencephalies are identified of which cobblestone lissencephaly
also known as type 2 lissencephaly is atypical. This group includes Walker-Warburg syndrome, Fukuyama
Congenital Muscular Dystrophy and Muscle-Eye-Braln disease. We present an unreported form of
syndromic type 2 lissencephaly with global developmental delay, generalized tonic clonic selzures,
polydactyly, single palmer creasae, anterlor uvaitis but with no features of muscle dystrophy in twa
brothers born of parents with non-consanguineous marriage.

[ Inckan Mad Assoc 2019; T17(11): 39-40]

Key words ; Lissencephaly, Cobblestone Lissencephaly, Walker-Warburg Syndrome,
Fukuyama Congenital Muscular Dystrophy, Muscle-Eye-Brain disease.

lestone lissencephaly results from abnormal organogencsis

f the brain and panticulardy of the glia limitans, which leads o
comiplex neuronal migrmtion disorders' . Cobblestone lisseneephalics
wre churucterized by o gronular surface of the broin aspect associated
with shalbow sulct, aboomma! myelinabion of the white mstter, enbirped
ventrches, brainstem and cerebellur hyvpoplasia. In contrast with
classic Hasencephalies beain is typically lined by aneuroglial layer.
The most common form is associaied with hydrocephaly(H),
agyrial A ), retingl dysplasia (RDY) with or without encephalococledE).
All these fentures are pant of Walker-Wearburg syndrome also known
s HARIME) which is usunily lethal within first few months of life.
Type 2 lissencepholics atso inchede Fylouyema Congenital Musculor
Drstrophy morked by a mutation in fukutin on %931 and Muscle-
Eve-Brain disease .
cased by roatation in
POMGNT | pene on
Ipd3d4-p33. These
disenses are very rang
and reliahle population
data o estimate
imeridienos uf birth i not
availabbe’ (Frz 1)

Case Rerorr

Case 1 :

Fig | — Patienis with Parenis
An eleven year old male presented with global developmenial
delay, seizure disorder, polydactyly (one digitexira in all four limbs],
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single palmer erease, crowding of teeth, left sided anterior uveitis.
Born with an uneventful perinatal history, he was apparently well
till 7 months of age when one day the porents noticed that he was
howing “fits” which was like genembzed tonic clonic sezores. He
was prescribed antiepileptics which he s contimuing, He had 2
epizodes of breakihrough seizures, He attined head control af 8
momths of age, bearnt to =it at & years of ape, leamt to stand o 9
years of age and leami fo wialkcat 10 yvears of age, He can only shout
“ma”, "'ha” and naothing else, He recognizes his parcnts bat cannaot
see properly and goes on picking aimlessly (Figs 283).

Examinations — On
clinical examination he
had microcephaly (HC 47
cm), Mot facies, haziness
in the media of lefi eye,
podvdactyly, single palmar
crease. Slow writhing
movements of the hands
were present, The child
had generalized wasting
falling under Grode 4
Protein Energy
Malmarition (PEM),

On neurological
examination, Grade 4
power in all four limbs,
athetotic movement of
both the hands. nystagmus
and diminished tendon
refleses, 1) evalustion
showed profound mental retardaton. Opthalmological examimation
showed lefl sided anteror uveilis, high myopas and noomal opie
dise and macula. Serom CPE was normal, MELof the brain showed
diffuse ymmetrical T2 and Fluid Anenvated Inversion Recovery
(FLAIR) hyperintensities involving periventricular deep white matter

Fig 2 — Polyvdectyly with single
Palmar Cregse



Fig 3 — MRI Brain of the older brother

of the frontoparietal lobes and pachygyria bilaterally with relative
sparing  of subcortical U-fibres and parieto-occipital and tempsoral
lobes. There wene tny bilateral cerebellar cysts with hypoplasia of

vermis,  all suggestive of type 11 hssencephaly with level of

confidence 1M10 (Fig 3), Muscle biopsy was normal. Brainstem
Evoked Response Avdiometry (BERA ) was done and found 10 be
normal and no metabolic shnormality was present.

Case 2 :

The six year odd brother of the previous patient presented with
expctly same findings and uneventful perinatol history, He was
apparendly well ull 1 year of age when he staned having convalsions
it sarme momner. This child however has not achieved head holding
a5 yvel, cannod sil or do anything. He connod speak and always
stares vacanily, His imvestigation reports were similarto his brothers’
from all aspecs (Fig 4),

Examingtions — Bazed on the history, clinical examination
and investigations, the clinical festures of the two brothers cannal
be anributed v any of the three syndromes associated with
lissencephaly type 2. The family was sdvised that the brothers
should undergo further genetic analysis but that was not possible
due 1o financial reasons. The parents apart from these two brothers
havee another child who is 8 year old made and is apparently normal
L1l o wih normiaal mental sbility as e goes (o @ normal schood and

Fig 4 — CT Scan of the younger brother
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studies in a class appropnate Tor his age
Dhscyssniyg

The lissencephaly syndromes associaied with abnormal cortical
lamination and arc medically emegonized as neuronal migraion
defects, Type 2 lssencephaly or cobblestone bissencephaly the corlex
is unloyered. Type 2 lissencephaly is associated with 3 syndromes-
Walker Warburg syndrome, Fukuvama congenital muscular
dystrophy and Muscle-gye-brain dizease®, The features of the three
are the following (Table 1),

Tabde 1| — differendaning featicies of the 3 congenifal musculier
avatropivies wrder lissencephaly tpe 2
Feoturnzs WS MER** FCMD***
Diistribarion Wooer|chwlade Finland Japan
Severly Mosl s2vere Moderale Less sevene

Oeular feamre  Anderior chamber High myopia, catmract
malformation, cittaract
reiinal dysplasin
Hydrocephalous Common

Uneommon  Uncommen

Brainstem
involvement  Common Unpcommon  Uneamman
Cerebrul cortex.  Type 2 Twpe 2 Type 2
lissencephaly lissencephaly  lzsencephaly
Hypolanin Crenerilised Generalised  Generalised
Cerebellar Cysis ‘Yermis Uncomimen
mvalvemenl ]l:.l[mplaxi;l"
Dandy  Walker

malformation Common Uncommon  Uncommon

SWWE =Walker- Warbiry Syncdrome
**MEB=Muscle-Eve-Brain discase
e FCMD=Fukuyvama Congenital Muscular Dysirophy

Since the clinical spectrum of the two broghers do not match
with any of the three syndromes associated with lissencephaly
type 2, it may be o new syndrome assoceated with lissencephaly
type 2 thot is yet to be explored. No previous cose report of such o
syndrome is avadlable anywhers,

Treatment oplions : Primarily supportve, including physical
exererse and stretching activities, Genetic counseing should be offered
10 the prarents,

Source of support : Nil
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Tamsulosin : Auroselective Rlpha Receptor Blocker for
treatment of Benign Prostatic Hyperplasia

Apul Goel'

I

Tamsulosin clearly offers advantages over other al-adrenoceptor antagonists in terms of the need
for a single daily dose only, and its low potential for hypotensive effects or interference with concomitant
antihypertensive therapy. Dosage titration at the start of treatment is not necessary for the tamsulosin.
Tamsulosin has a rapid onset of action and is effective in patients with moderate as well as severa
symptoms. In combination with dutasteride, lamsulosin provides significantly greater benefit in men
with moderate-to-severa LUTS associated with BPH.

-

[ Indian Med Assoc 2015; T1T(11E 41-4]

e

-

EKey words : Benign Prostatic Hyperplasia, Bladder Outlet Obstruction, Benign Prostatic Enlargement

enign prostatic hyperplasia (BPH) is a comman problem faced

by aging menthat npegatively impacts quality of life. BPH s
histologically charaeterized as an increase in the fodal number of’
stromal and glimdular epithelial cells within the rransiton @one of
the prostate gland. This hyperplasia causes the non-malignant,
overgrowih of the prostote ghond',

‘With advancing age, the force of urinary stream decreases, One
mpsortant reason for this decline in force of the urinary siream is
Bladder Ouilet Obstruction (BOOY) arising directly from Bengn
Prostatic Enlargement (BPE). This beads 1o Lower Urinary Tract
Symptams {LUTS), impaired hladder emptying (post-void residual
urine), and predisposes to urinary tract infection, Fig | depicts the
climical manifestsfion of the BPH'.

BFH is the fourth most provalent disease in men aged =50
years. About 604 of men aged =50 years have histologic evidence
of BPH. The prevalence progressively increases inomen aged =70
years 1o B0

The pathogenesis of BPH is no vet fully understood. Several
mechanizms are proposed 10 be involved in the development iwmd

Fig | — Clinical munilesimion of the BPH

'MBBS, M5 {Sergery), MCh (Urology), DNB {(Uralogy),
Profiessor, Depanment of Urology, King George Medical University.
Lucknow I26003 und Comesponding author

progression of BPH. Although aging represenis the central
mechaniam, recent novel findings also highlighted the key roke of
metabalic syndrome, systemic and local hormmonal and vascular
alterations, w5 well as prostatic inflammation that stimulates cellulor
proliferutionasthe imporamt mechanizm imvolved inthe development
und progression of the BPH (Fiz 23, An unknown stimulus would
initiate inflammation that would create a pro-inflammatory
enviromment within the prosiate. BPH patients with Metabolic
Svndrome have higher prosiate growth rate and larger prostate
volume',

Target indications for treating BPH include reversing existing
signs and sympeoms of the disease or preventing the progression of
the disease (Table 1),

Mansgement of BPH involves g cascade from seatchiol waiting,
sell-management, medical therapy, and surgical therapy (Fig 33

Current therapeutic strategdes for the reatment of LUST/BPH
include alpha-blockers, 5-o0reduciase inhibitors, phosphaodiesterase-
5 (PDE-5) inhibitors, and asticholinergics. Among these therapetic
options, alpha-1 Mockers are the first line of weatment for BPH.
Tamsulosin, doxazosin, ferazosin, alfuzosin and silodosinare ihe
Iong-acting alpha-1 hlockers approved for the treatment of BPH'.

Insulinresktance Obesty
Hypertension m Dyslipidoemia

syndrome

I-F|c|n|'rnr.|n|:|!h"«I

b

Fig 2 — Actiology of BFH
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Table | — Rutiomeile firr treatment of BPH

To impeoveLUTS

Eliminating hematuria secondary 1o BFH

Imiproving bladder emptying

Reversing acute urinary retention

Preventing LUTS progression
Preventing the development of acute urinary retention

@ B @ & & @

Seit-
management

Medicol
herapy

Sugical

Watchful
: S

waifing

Fig 3 — Cascade of BPH mumagemeint

TFamaswlosin for Treatment of CEH

Pharmacodymamic properties and mechanisen of action of
tamesihosin —

Functional studies showed that al adrenoceptor subtype
predominaies in the prosiate gland, prostatic capsule, prosiatic
urcthra, and trigone. These receptors medintehladder neck/prostatic
muscle contraction. On the contrary. relaxation of the prosiate
smooth muscle improves wrine flow and canses improvement in
sympioms of LUTS inmen with BPH (Fig 4). Tomsulosin is third-
senertion ure-selective alA adrenergic receptor blocker indicated
for the: reatment of LUTS associated with BPH (LUTSBPH)M.

Tamsulasin in combination with dutasteride for treatment of
BPH—

Dutasteride 15 o Su- reductase mhibitor. Treastmemt with 5-ox
reductase inhibitors suppresses the dibydntestosterone (DHT)
levels, which lead to the induced apoptosis of prostatic cells that
reduces prostate volume, Dutastersde reduces serum DHT levels
by 954, leading 1o a reduction ol approximaely 94-97% of DHT
levels in the prostate. The raticnale behind the combined wse of
tamanlosin with dutasteride o control BPFH-related LUTS relies on
the potendial synergistic effect due to their different modes of action”.
Treatment with tamsulosin and dutasteride combination provides
significantly greater benefit in men with moderate-to-severs
LUTSassociated with BPH and prostatic enlargement {usually
grester than 4H-ml)".

Clindcal Efficacy and Safety of ‘amaclosin
for Wanagement of ELH :

Efficacy and Safety of Tamsalosin in Pafiends wich LUTS
Associated with BPH —

Objectives @

To evaluate the eficacy and safety of two once-daily doses
{either (1.4 mg or 0.8 mg) of amsulosin in patiems with benign
prostatic hyperplasia.

This was & phase 111 mndomized, parallel-design, dooble-blind
iriml. A total of 756 patienis with BPH were modomized to receive
either tumesulbosin (0.4 ond 0.8 mgfduy | or placebso, Pramary efficacy
parmmelers were improvement in the fotal American Unsosical
Association symplom index (AUA-5I) score

Muscle contraction

g s

a, adrenoceplors

Tamsulosin | and peak urinary Mow Q)
Results :

'l’ L] Stavistically significant
improvements in efficacy parmeters were scen
in tnmsulosin-treated group compared with
placcho-tremed paticnts (Fig 5). They-axis
showschange m AUA-SI score.

. Theld-mgiduy dose demonstrated
o rapid oaset of action (4 10 8 hours) based on
Omax after the first dose of double-bBlind
medicsion.

- Excellent ilerance at 1-week after

Blocked

Activation

Fig 4 — Mechanizm of sction of Tamsulosin

the initial 0.4-mgfday dose and continued

Tamsubosin i= generally well tolerated.
Tamsulosin is associated with a lower N
potentral for cardiovascular adverse
effects’,

Dozsage of tamisulozin in BPH —

The staming desage of tamsulosin for
BPFH management is 0.4 mg once daily
orally with food, The dosage can be
increased to (L8 mg once daily in paticnis

Troatment

-0~ o+ Plagaba

e orlLB Mg ates O mg

whao fail to respond (o the 0.4 mg dose sl
after 2-4 weeks of sdministration’. =17 i
Dosage adjustments are not required m: i ﬂl: “

on the basis of age or mild (o moderate

T ] L 12
O B WK 1) WK 15 W Ty
Viait

hepatic impairmentrenal dysfunction’,

Fig 5 — Mean change from baseling in woial AUA-ST scoee
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toberance during the additional 12 weeks of (0.4- and (0.8-
mgfday dosing.

Conclusion :

Tamsulosin was effective and well-inlerated in men
with BPFH at both the 0.4 and 0.8 mgfday dose levels,
without the blood-pressure-lowering effecis®.

Retter Efficacy af Tamsuloxin versus Terazosin in
the Treatment of BPH —

Dhjectives :

Tirevaluate the elicacy and wlerabality of amsubosin
versus fermsosin o men with signe and sympioms off
BFH.

Methods :

This was | 1-week, randomized, open-label, mulii-
center, parallel-design siedy. A total of 1993 patients
with BPH and moderate-to-severe LUTS were

Change from Baseline
in Total AUA-SI Score

Days of Treatment

randomized to receive tamsulosin (0.4 mg/day) or
teruzosin (5 mafday).

Results :

+  Following the 4-days of wearment, the tamsubosin group
demosired a climeally and stanstislly sigmificant difference in
total ALTA-ST scone in favor of tamsulosin

* After d-days of trearment, the adjusied mean changes in
AUA-S] scores were =5, 1 and =38 (P=0L00] ) for tamsulosin and
terazosin treated paticnts. respectively (Fig 6

Scoondory cfficacy endpoint score comparisons also werz
ﬁttli.r.llmlly significant in favour of tamsulosin,

= Dirriness and somnodence were reported significantly more
often {each, P<0.000 ) i the tereosin group than in the tamsulbosin
group, Tamsulosin was assoctated with fewer discontimumions due
to adverse evenis,

Conclusions :

After d-days of meatmant with tamsulosin, reduction in BFH
sympltom severily wis significantly greater than treatment with
terazosin. This indicates a more rapid onset of clinical action of
tnmsulosin, Tomsulosin was well iolerated., with fewer adverse evenis
ssociated with reduced blood pressure’,

Fig i — Change from baseling: in 1otal ALA-SI scone
Comparable Efficacy and Advaniages of Tamsulosin over

Objectives :

Tio commpare the efficacy and tolerability of the alpha- | -subtype
selective drug tamsulosin with the non-subtype-selective agent
alfuzosin in the weatment of patients with LUTS assoctied with
BFPH.

Methods :

This was a randomized, parallel-design, double-blind,
randomized. paraliel-design, double-blind phase I trial. A total of
256 patients with BFH and LUTS suggestive of BOO {symptomstic
BPH) received tumsubosin (L4 mg once daily or alfueosdn 2.5 mye
three times daily for 12 weeks.

Results :

= Tamsulosin and alfuzosin produced comparable
improvements in Qmax and iogal Boyarsky sympéom scone (Fig 7).

*  Baoth trewments were well mberated.

*  Tamsulosin had no stetistically significant effect on bood
pressure,while alfurosin induced a significant reduction in both
standing mnd supine blood pressune, compared with baseline (P <
(105}

Tamsulosin 0= 126 126 119 116
Allurosin n=119 114 13 12

=~ I T S

12.0
s
1.0
105
100§

A 0 Ky fi 12

Time haeeks)

Maan O gy, (mLs)

Tamsulosin n= 126 126 120 118
Alfuzosin_ n=119 118 118 113
c 1.5
2 105
£
95
&e 2
- g =
g8 .
s 7.5 s
=
=
E EI5 :_ - '__'—-—-_._I
5-5 I I
B 0 2 & 12

Time (waeks)

Fig T — (A) Mean moximum urinary (low raie, (B) Mean iolal Boyersky sympioom seone (Green: Tamsalosing Red: Alfuzosing
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Conclusion &

Tamsulosin, in contrast 1o other cormently 134
available alpha |-adrenoceptor antagonisis, 12
can be administered without dose tiration. | 1|

Anmther advantage compared with alfuzosin 5 T:
is the once-daily dosing regimen of B+
tamsulosin'®, B ;:
Tamsulosin in Combination with E 54
Dutasteride for Treatment of BPH: Combar | & ;:
study— 2.
Objective : 1

n-|

To evaluate efficacy of combination

(=1

therapy with tamsulosin and dutasteride in
reducing the relative nisk for acote urinary

12 24 38 48
Temi (months)

retention (ALR), BPH-related surgery, amd
BPH clinical progression over 4 years in men
at increpsed sk of progression.

Methods :

Thiis was a d-year, multicenter, randomized, double-blind, and
parallel-groap study. A total of 4844 men with a clinical dingnosis of
BPH, International Prostate Sympdom Score =12, prostate volume
=30 cm’, prostate-specific antigen 1.5-10 ng/ml, and maximuim
urinary flow rate {Ql,_i =5 pmd =15 mlfs with minimum woided
valume 1235 ml,

Resulis :

*  Combination therapy significantly reduced the relative risk
of AUR or BPH-related surgery,

«  Combination therapy was also sigmificamly reduced the
relative risk of BPH climcal progression;

* Combination therapy provided significantly greater
symptom benefit af 4 years,

*  Safety and wolerability of combination therapy was
comsistent with previous experience with dutasteride and tamsulosin
monsherapies,

Conclusions :

This study supponed the long-term wse of dutasteride and
iamsulosin combination therapy in men with moderate-to-severs
LUTS due o BPH and prostatic enlargement’,
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In frequent urination, delay of urination, weak stream &
terminal dribbling associated with BPH

Tablets

Tamiilosin ME 0.2 mi & 0.4 sy

The largest selling a-blocker in the world'

< Most preferred brand by specialists in India?
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S (ost effective therapy and small size tablet

Think a-blocker... Think Yettam
The first tablet formulation of Tamsulosin in India
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INTAS PHARMACEUTICALS LTD.

Carporate House, Mear Sola Bridge, 5.G. Highway, Thattaj,
Ahmedabad-380054, Gujarat, INDIA, Website: www.intaspharma.com
E-mail : medical@intaspharma.com
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222nd Meeting of Central Working Committee
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