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Introduction:  
The concept 

of medical Nutrition 
Therapy (MNT) was 
introduced in 1994 
by the American 
Dietetic Association 
which is the world’s 
largest organization 
of food and nutrition professionals. MNT was 
formulated with the view to propagate the 
importance of therapeutic nutrition. MNT or 
nutrition therapy is thus defined as nutritional 
diagnostic, therapy, and counselling services for 
the management of disease.1,2,3  Research suggests 
that the health and the quality of life of the 
patients who received MNT intervention 
improved. Academy of Nutrition and Dietetics 
suggests that the MNT is an “integral component” 
of the health care and the management of the 
different diseases such as diabetes, heart diseases, 
osteoporosis, chronic kidney disease and 
cancer.3,4,5 Thus, MNT is a tailored dietary 
prescription that involves diet counselling 
depending upon the person’s dietary requirements. 
It involves an individualized dietary assessment 
and can be offered to anyone who has an altered 
nutrition profile, including infants, children, 
adolescents and adults.6 It is also of significant 
importance in pregnant and nursing women and 
in different medical conditions (diabetes, obesity, 
hypertension, dyslipidaemia, and cardiovascular 
diseases).6 

Goals of MNT3,5 
 Prevent and manage disease  

 Enhance medication effectiveness, 

 Maintain nutritional status  

 Prevent adverse complications associated with 
the disease 

 Help patients to recover quickly and spend 
less time in hospital 

Process of MNT  
MNT consists of 2 steps7 

Step 1 – Conduction of nutrition 
assessment  

Step 2 – Development and 
implementation of the nutrition 
care plan  

Step 1 – Conduction of nutrition assessment - 
The first step of MNT includes the complete 
analysis of the medical, nutrition and medication 
history of the patient. The data thus obtained help 
the Registered Dieticians (RDs) to stratify the 
patients based on the risk of nutritional 
deficiencies. This step includes checking the 
person’s nutrition status, and providing the 
correct food or nutrients to manage the 
conditions such as diabetes, heart disease and 
cancer.5,7 

Step 2 - Development and implementation of 
the nutrition care plan – The second step of 
MNT is to develop a nutrition plan based on the 
assessment. The nutrition plan may include 
providing simple changes in the diet of the 
patient. RDs ensure the implementation of the 
nutrition care plan. The nutrition therapies 
suggested by the RDs help the patients to manage 
the disease condition.5,7 

MNT in chronic diseases  
In chronic diseases such as diabetes 

mellitus, gestational diabetes, obesity, 
hypertension, disorders of lipid metabolism, heart 
failure, osteoporosis, celiac diseases, and chronic 

MNT is a tailored 
dietary prescription 

that involves diet 
counselling 

depending upon the 
person’s dietary 
requirements. 

“There 
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kidney diseases, adoption of MNT has proved 
beneficial.8 

Diabetes – In comparison to the 
pharmacotherapy, or no intervention, adoption of 
MNT has proven to be cost-effective in 
prevention of diabetes.8 In a study, in persons 
with diabetes, use of MNT for 3 to 6 months 
resulted in the reductions in HbA1c between 
0.25% to 2.9% depending on the type and 
duration of diabetes. Persons who adhere to MNT 
also showed an improved lipid profile, weight 
management, and decreased need for medication.8 

American Association of Clinical 
Endocrinologists (AACE) / American 
Diabetes Association (ADA) nutritional 
guidelines for the management of diabetes2:  
Intake of hypocaloric (weight loss) diet: 250 to 
1000 kcal/day deficit 

Target: decrease weight by 5% to 10% for 
overweight/obese, 15% for class 3 obesity 

Target: decrease BMI by 2 to 3 units 

Intake of carbohydrates (preferably low-glycemic 
index): 45% to 65% daily energy intake and not 
less than 130 g/d in patients on low calorie diet 

Intake of protein: 15% to 20% daily energy intake 

Intake of dietary fat: <30% daily energy intake 

Intake of saturated fat: <7% daily energy intake 

Intake of cholesterol: <200 mg/day 

Intake of fiber: 25 to 50 g/day 

Intake of trans fats: minimize or eliminate 

Gestational diabetes – The main objective of 
MNT in managing gestational diabetes is to 
maintain adequate pregnancy weight along with 
fetus growth while maintaining euglycemia and 
without ketosis, which overall improves glycemic 
control.9 In women with gestational diabetes, an 
analysis of the evidence recommended the 
implementation of MNT within 1 week of 
identification of impaired glucose tolerance. An 
early MNT implementation has proven to reduce 
hospital admissions and insulin use.8 

Obesity – The measures of obesity used in the 
clinical practice are BMI and waist 
circumference.10 

 Normal BMI: 18 to 22.9 kg/m2 

 Overweight: 23 to 24.9 kg/m2 

 Obesity: >25 kg/m2 

Studies in persons with obesity have suggested 
that MNT can statistically and significantly reduce 
the body weight.8 A dietician can help in making 
definitive lifestyle changes such as including 
regular exercise in daily regime, moderation in 
alcohol consumption, abstaining from smoking, 
stress reduction, and modifications in diet such as 
lowering the intake of total and saturated fatty 
acids, increasing plant based diets along with 
monitoring the sodium content in the diet.11  

Disorders of lipid metabolism – MNT has 
proved to be a cost-effective method to prevent 
and treat lipid disorders in patient. The 
combination of medications and MNT for 
managing severe forms of lipid disorders has 
resulted in lower dosage and lesser side-effects.8 

Chronic kidney failure – Renal diseases are 
often the complication of diabetes and 
hypertension. In patients with renal disease, the 
diet therapy helps to maintain good nutrition, 
slows down the progression of disease, and helps 
to treat complications. The main diet constituents 
that slows down the progression of disease are8,12: 

1. Blood pressure should be controlled (less than 
140/90 mm Hg) by limiting sodium intake to 
2300 mg a day and by delimiting the 
potassium intake if serum potassium is greater 
than 5 mEq/L. 

2. Albuminuria should be controlled by reducing 
the dietary protein intake  

For nondiabetic: 0.8 g protein/kg/day  

For diabetic: 0.8 to 1 g protein/kg/day 

3. By controlling diabetes.  

Integrating MNT and Pharmacotherapy 
In cases where optimal management of 

specific disease states and conditions cannot be 
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achieved with MNT alone and pharmacotherapy is 
required, a team approach with active 
collaboration among registered dieticians and 
other health care team members should be 
promoted.8 

Role of dietician in management of MNT for 
patients receiving pharmacotherapy8  
 Prepares a customized nutrition prescription 

depending upon the patient’s energy, 
macronutrient, mineral, vitamin, fibre and 
fluid requirements, and the effect of 
medicines.  

 Intervenes with foods, supplemental 
nutrients, parenteral and enteral nutrition, and 
also basic lifestyle and exercise adjustments. 

 Collaborates with pharmacists and gains 
information on potential drug-nutrient 
interactions, and adjusts patient’s diet 
accordingly to achieve optimal therapeutic 
benefit. 

Need for Nutrition Supplementation 
As the nutritional professionals possess 

the expertise in the composition of food and 
nutrient metabolism, as MNT providers they 
customize food intake in collaboration with food 
preferences and lifestyle habits of an individual.8 

Nutrition supplements are not intended 
to substitute food and cannot replicate all the 
nutrients present in whole foods; however 
supplements are a useful and effective way to 
obtain essential nutrients that might otherwise be 
lacking in routine diet.13  

Use of supplements is recommended in the 
following situations13,14:  
 There is an increased demand of nutrients in 

the body during pregnancy, especially of 
protein, iron, folate and calcium.  

 People who are vegan or vegetarians eat a 
limited variety of foods and may suffer from 
nutritional deficiencies. 

 People who consume less than 1600 calories a 
day. 

 Older adults have higher requirements of 
vitamin B12 and Vitamin D. 

 Women who experience heavy bleeding 
during menstrual cycles. 

 People who have a medical condition which 
affects the metabolism of nutrients. 

 People who have had a surgery and are unable 
to digest and absorb nutrients adequately. 

 Children who are picky eaters and consume a 
diet deficient in nutrients such as proteins, 
DHA, vitamins and minerals (especially 
calcium and iron). 

Summary 
MNT is a tailored dietary prescription 

that involves diet counselling depending upon the 
person’s dietary requirements. MNT is of 
significant importance in pregnant and nursing 
women and in different medical conditions. In 
chronic diseases adoption of MNT has proved 
beneficial and is an “Integral component” of the 
health care and management of different diseases 
such as diabetes, heart diseases, osteoporosis, 
chronic kidney disease and cancer. Active 
collaboration among registered dieticians and 
other health care team members including 
pharmacists should be promoted in cases where 
optimal management of specific disease 
conditions requires pharmacotherapy along with 
MNT. Nutrition supplements are recommended 
for those who lack nutrients in their diet, have a 
condition associated with altered nutrient 
metabolism, or have an increased nutrient 
requirement due to certain physiological states.  
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Abstract 
We present a case of Paget-Schroetter 

syndrome (also called effort thrombosis), one of 
the rare causes of upper extremity deep vein 
thrombosis, treated uniquely with good outcome. 
To the best of our knowledge, this was the first 
such case in our hospital. 

List of Abbrevations: 

PSS  Paget-Schroetter syndrome 

UEDVT Upper extremity deep vein 
thrombosis 

DVT Deep vein thrombosis 

IJV Internal Jugular Vein 

INR International Normalised Ratio 

MRV  Magnetic Resonance Venography 

CDT Catheter-directed thrombolysis 

Introduction 

Paget-Schroetter syndrome was described 
by Paget in 1875 (London) and Schroetter in 1884 
(Vienna) independently; Huges, while reviewing 
his cases of spontaneous venous thrombosis, gave 
it its name (1) .Upper extremity deep vein 
thrombosis (UEDVT) refers to thrombosis of the 
axillary and/or subclavian veins. They are 
classified as primary and secondary based on 
pathogenesis. Primary UEDVT is a rare disorder 
(2 per 100,000 persons per year), which comprises 
(1) Paget-Schroetter Syndrome, also known as 
effort thrombosis, and (2) idiopathic UEDVT. 
UEDVT has a potential for considerable 
morbidity because pulmonary embolism is present 
in up to a third of patients with UEDVT, and 
other complications, such as persistent pain and 
swelling, superior vena cava syndrome, and 
problems with vascular access, can be disabling. 

Secondary UEDVT develops in patients with 
upper extremity central venous catheters, 
pacemakers, or cancer and accounts for most 
cases of UEDVT (2). 

Case Report 
A 50-year-old, active malewas admitted to 

our hospital’s intensive medical unit with a 3 days 
history of erythematous painful swelling of his 
right arm. He denied chest pain, shortness of 
breath, easy bruising, bleeding, palpitation, bone 
pain, lymph node or joint swelling. His systemic 
review was generally unremarkable. He was 
normally fit and well, had no family history of 
thrombosis, and had not undergone surgery 
recently or in the past.The patient was on oral 
antibiotics at present which  a previous physician 
had prescribed for a presumed right upper 
extremity cellulitis based on his presenting 
symptoms yet showed no improvement. He was 
not on any regular medication, denied previous 
history of recreational drug use, and had no 
known history of drug allergy.The patient is non 
smoker but drinks alcohol socially. After repeated 
questioning patient gave a history of strenuous 
exercise prior to his presentation. 

On admission, his temperature was 101.6 
°F, his blood pressure was 156/98 mmHg, his 
pulse rate was 98 beats/minute, his respiratory 
rate was 16 breaths/minute, and his oxygen 
saturation was 96 % on room air. 

On physical examination the patient had 
prominent superficial veins visible over the left 
subclavian area (Figure 1). The left upper 
extremity had noticeable swelling and redness 
from his left arm to his palm as well as mild 
erythema and tenderness of the affected area 

Case Report 
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Management 
Traditionally treatment has consisted of 

limb elevation and anticoagulation. More recently, 
catheter directed thrombolytic therapy CTT 
followed by surgical decompression of the 
thoracic outlet has been advocated (1). For 
recurrent symptoms, removal of incompletely 
resected or regenerated rib and lysis of adhesions 
can best be accomplished through the posterior 
high thoracoplasty approach (6). 

Conclusion 
PSS remains largely a condition with 

which many clinicians are unfamiliar and that the 
tendency for many patients to leave the hospital 
undiagnosed is high. Though there are reports in 
literature, an individual physician’s experience with 
this condition is usually limited, so the diagnosis 
requires a high index of suspicion.  
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asymptomatic patients when there are no other 
accompanying heart defects and normal 
circulation is maintained. Treatment includes 
management of the heart failure with ACE 
inhibitors, diuretics, beta-blockers and nitrates. 
Beta-blockers must be used with caution in such 
cases as it can precipitate complete heart block in 
patients with underlying conduction abnormality. 
Patients with bradyarrythmia may also benefit 
from cardiac pacemaker implantation. Sudden 
death is usually due to ventricular 
tachyarrhythmia.  

In case of CCTGA with associated 
defects the following surgical options could be 
considered (6) 

Conclusion 
Patients with Congenitally Corrected 

Transposition of Great Arteries without other 
congenital defects could have normal life span. 
However they can develop right heart failure any 
time and are predisposed to unexpected sudden 
cardiac deaths. Preferable to be under constant 
medical supervision. 
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Clinical features 
Bitot’s spots apply as triangular patches of 

xerotic conjunctiva with a foamy surface. It is 
usually seen on the conjunctiva temporal to the 
cornea. Wetting by the tear film is not seen in 
these lesions. 

Differential diagnosis 
Focal lesions of the cornea such as burns, 

trachoma and pemphigoid are differential. 
However, Bitot’s spots are more extensive than 
these focal lesions. 

Evaluation  
The age and nutritional status of the 

patient has to be assessed. History of weight loss, 
alcohol intake (in case of adults) and jaundice has 
to be taken. History of any previous ocular 
disorder, night blindness, diarrhea, intestinal or 
pancreatic surgery has to be taken. The patient has 
to be examined for jaundice. Abdominal 
examination has to be done to rule out 
hepatomegaly. On ocular examination ocular 
xerosis must be assessed. The examiner must look 
out for symblepharon and subconjunctival xerosis.  

Schirmer test can be used to assess the 
tear secretion. Rose Bengal test and conjunctival 
impression cytology can be done to assess the 
level of damage to the conjunctival and corneal 
epithelium. Dark adaptometry test can be done to 
assess night blindness. Histological examination of 

the Bitot’s spots reveal keratinization, 
inflammation infiltrates, gram positive bacilli and 
irregular maturation of keratinocytes. Blood tests 
which can be done include serum retinol binding 
protein, serum vitamin A levels and serum zinc 
levels. Liver function tests can also be done. 
Ultrasound of abdomen and a lower GI-scopy can 
also be done to rule out hepatic and 
Gastrointestinal causes of VAD. 

Treatment 
Treatment with 50,000 IU- 200,000 IU of 

vitamin A supplementation is required till the 
serum retinol levels become normal and 
signs/symptoms resolve. The clinical severity and 
age decides the dose and duration of treatment. 
The recommended daily consumption of vitamin 
A subsequent to that is 1000-5000 IU.  200,000 IU 
of vitamin A in oil administered orally is given 
every 6 months in India to preschool children. 
This comes under National Vitamin A prophylaxis 
program for prevention of blindness in children. 

It is important to treat the underlying 
condition if any which has led to VAD. Retinol is 
transported in the blood stream by being bound to 
a protein known as retinol binding protein (RBP) 
which is synthesized in the liver from zinc and 
amino acids. Further, RBP breaks down if the 
blood does not contain sufficient hemoglobin. 
Hence it is important to correct both iron 
deficiency and zinc deficiency for treating VAD
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Allergy, Anaphylaxis and Angioedema -II 

Angioedema in the absence of allergy 
continues to represent a medical paradox. This 
uncommon disorder may manifest as facial, 
laryngeal, genital, or intra-abdominal swelling or 
swelling of the extremities. Despite its often 
dramatic presentation, its rarity and its tendency to 
mimic other, dissimilar disease states often 
obscure its diagnosis. 

1.What is angioedema? 
Angioedema is a clinical 

diagnosis characterized by the abrupt onset of 
non-pitting, non-pruritic swelling that involves the 
reticular dermis, subcutaneous, and submucosal 
layers. 

2.Why angioedema is important? 
Angioedema may be life-threatening, 

depending on the underlying cause and the body 
location affected. Airway involvement is usually 
the immediate life-threat. The possibility of 
anaphylaxis must be considered. 

3.What are the types for angioedema? 
The angioedema may be Hereditary or 

Acquired. 

4.Why hereditary angioedema? 
Hereditary angioedema is a potentially 

life-threatening disorder caused by C1 esterase 
inhibitor deficiency due to genetic defect. The 
functionally abnormal C1-INH leads to bradykinin 
over-production. It affects 1/50,000 people and 
50% present with recurrent episodes of 
angioedema by age 10 years. 

5.What are the types of hereditary 
angioedema? 

It is classified into 3 types based on the 
genetic defect 

 Type 1 has low antigen and functional levels 
of C1-INH 

 Type 2 has normal antigen levels but low 
functional levels of c1-INH 

 Type 3  has normal functioning C1-INH 

6.What are the causes for acquired 
angioedema? 
 Medications 
 underlying  B-cell lymphoproliferative disease. 
 antibody directed against C1-INH 
 Food 
 Latex 
 Local trauma 
 Hymenoptera envenomations 
 Idiopathic 

7.What medications cause angioedema? 
Medications that can cause angioedema 

includes angiotensin-converting enzyme 
Inhibitors, angiotensin-2 receptor blockers, 
Opiates, Dextrans and NSAIDS.  

8.What is the Incidence of ACE inhibitor 
induced angioedema? 

It is documented up to 1%. The 
angioedema is a class effect and is not dose 
dependent – symptoms can occur any time from a 
few hours up to 10 years after the initial dose. 
More common in African Americans and patients 
on immunosuppressants. It is witnessed in 
patients switched to an angiotensin receptor 
blocker. 

9.What is the Pathogenesis in angioedema? 
The pathogenesis of angioedema has been 

studied extensively. It may be histamine-mediated 
or non-histamine-mediated. 

 Histamine-mediated angioedema may co-exist 
with urticaria and is mast-cell mediated which 

Toxicology 
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includes  anaphylaxis, allergies, some drug 
reactions 

 Non-histamine (bradykinin-mediated) 
angioedema tens to be more severe, more 
prolonged and less responsive to adrenaline 
which includes ACEI-related angioedema and 
both herediatry and acquired C1 esterase 
inhibitor deficiency. 

10.What are the investigations can guide in 
management?  

There are no point-of-care tests that can 
guide management in the emergency situation, but 
investigations may help guide long term 
management. 

Laboratory 
Identify underlying cause 

 C1 esterase inhibitor (C1-INH) assays (low/ 
abnormal in HAE) 

 C4 levels (low in HAE attacks, usually normal 
between attacks) 

 Serial tryptase levels (may be elevated in 
anaphylaxis/ mast cell-mediated angioedema) 

Imaging 
CT abdomen may show evidence of angioedema 
in patients presenting with abdominal pain: 

 May involve GI and GU tracts 

 Angioedema of the visceral organs is often 
accompanied by adjacent fluid 

11.What are the historical features of different causes of angioedema?

Characteristic HAE Acquired ACE induced Allergic Idiopathic
Age of onset 2-13 yrs Adult Adult Any age Any age
Family history 75% No No History of Atopy No
Ethnicity None None 80% African-

American 
None None

Gender predilection No** No No No No
Location of attacks Peripheral, 

abdominal, 
facial, 
laryngeal, 
genitourinary 

Peripheral, 
abdominal, facial, 
laryngeal, 
genitourinary 

Lips, tongue, 
facial 

Lips, tongue, 
laryngeal 

Lips, tongue, 
rarely 
laryngeal 

Speed of attack 
onset 

Gradual over a 
few hours* 

Gradual over a 
few hours 

Gradual over a 
few hours 

Immediate 
within 1 hour 

Variable

Duration of attacks 3-5 days 
Without 
treatment 

3-5 days Without 
treatment 

24-48 hours after 
drug discontinued 

Several hours 
Without 
treatment 

Several 
Hours 
Without 
treatment 

Recurrent nature of 
attacks 

Yes Yes with or 
Without treatment

No if drug 
discontinued; 
attacks can persist 
for 4-6 weeks 
after drug 
discontinuation 

Yes only if re-
exposed to 
allergen avoided 

Yes with or 
Without 
treatment 

Associated with 
urticaria 

No No No Yes or No Typically No 
but possible 

Presents with 
abdominal pain 

Yes Yes Usually not No No

Response to H1 
antagonists and oral 
corticosteroids 

No No No Yes Variable

Response to 
epinephrine 

No No No Yes Variable

*can have a rapid onset in less than an hour 

**for hereditary angioedema with normal complement with or without a genetic mutations Female>>Male. 
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 Involvement may be multifocal or asymmetric 
(not always be diffuse or concentric) 

 CT neck primarily has a role in excluding 
conditions that may mimic angioedema (e.g. 
soft tissue infection) 

 Glossomegaly is common 

 Shows the extent of airway involvement 

12.What are the Criteria for diagnosis of 
angioedema caused by C1 inhibitor 
deficiency? 

Clinical criteria 
Major 

(1) Self-limiting, noninflammatory subcutaneous 
angioedema without major urticarial rash, often 
recurrent and often lasting more than 12 hours   

(2) Self-remitting abdominal pain without clear 
organic etiology, often recurrent and often lasting 
more than 6 hours   

(3) Recurrent laryngeal edema   

Minor 

(4) Family history of recurrent angioedema and/or 
abdominal pain and/or laryngeal edema   

Laboratory criteria 
1. C1 inhibitor antigenic levels <50% of normal 

at 2 separate determinations with patient in 
basal condition and after the first year of age 

2. C1 inhibitor functional levels <50% of normal 
at 2 separate determinations with patient in 
basal condition and after the first year of age 

3. Mutation in C1 inhibitor gene altering protein 
synthesis and/or function   

Diagnosis can be established in presence of 1 
major (1-3) clinical criteria and 1 laboratory 
criteria 

13.What are the Criteria for evaluation of 
disease severity? 
Attack severity Score 

Mild attacks (discomfort 
noticed, but no disruption of 
normal daily activity) 

0.5 for each 
24 hours 

Moderate attacks (discomfort 1 for each 24 

sufficient to reduce or affect 
normal daily activity) 

hours 

Severe attacks (inability to work 
or perform daily activity) 

2 for each 24 
hours 

Need for treatment  

Emergency treatment: 
conservative, substitutive (C1-
INH, FFP)  

5 each 

Emergency treatment: invasive 
(intubation, tracheotomy)   

25 each 

Long-term prophylaxis for more 
than 6 months  

25 

Long-term prophylaxis for 3-6 
months  

12.5 

 

Score Class Degree 

>30 1 Severe 

21-30 2 Moderate 

11-20 3 Mild 

1-10 4 Minimal 

0 5 Asymptomatic 

14.What are the specific therapy for 
Angioedema? 
 FFP 

 Possible therapy for ACEI-related 
angioedema (case reports), thought to be 
beneficial in most cases 

 FFP contains ACE (kininase II), which 
degrades bradykinin 

 Risk of viral transmission, allergic reactions, 
and volume overload and a possibility of 
worsening symptoms in HAE (by providing 
additional substrate, kininogen) 

 Therapies for HAE attacks 

 Icatibant — a bradykinin 2 receptor inhibitor 

 Ecallantide — a kallikrein inhibitor (kallikrein 
is the enzyme that produces bradykinin from 
high-molecular-weight kininogen (HMWK)) 

 C1-INH concentrate — C1 esterase inhibitor 
blocks the pathways that produceHMWK (the 
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C1-INH concentrate may be plasma-derived 
or recombinant) 

 Limited data for role in non-HAE patients 
(e.g. ACEI-related angioedema) 

 Several case reports describe the potential use 
of icatibant in the treatment of ACEI-related 
angioedema 

 Role of adrenaline, steroids and antihistamines 

 Unlikely to be be effective for ACEI-related 
angioedema 

 This a bradykinin-mediated condition, not 
related to mast cell degranulation 

 Many ACEI-related angioedema cases can be 
managed by observation alone, without 
pharmacotherapy or intubation 

 Most ACEI-related angioedema cases resolve 
over 24-48h 

 The apparent effectiveness of therapies may 
be confounded by spontaneous resolution of 
the angioedema 

 Should be administered if the underlying 
cause of angioedema is uncertain (i.e. 
anaphylaxis is possible) 

15. What is the Disposition in angioedema? 
All angioedema patients with potential 

airway involvement should be observed in a high 
visibility area until marked resolution has 
occurred. This often requires admission to an 
HDU/ICU.  The admission to hospital, rather 
than in ED, is preferred in the following situations  

 Previous history of angioedema 

 Tongue edema 

 Pharyngeal edema (palate, uvula) 

 Laryngeal edema (true vocal cords, false vocal 
cords, arytenoids, aryepiglottic folds, 
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epiglottis; the term upper airway oedema is 
probably more useful) 

 Lack of improvement during the ED course 

The patients with isolated angioedema of 
the face or lips and be usually be observed in ED 
for 4 to 8 hours for progression of symptoms, 
then discharged.  
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Abstract:  
Adiponectin consistently have inverse and 

stronger associations with risk of type 2 diabetes 
(T2DM) even after adjusting for adiposity and 
cardiovascular vascular risk factors (1). The 
predictive nature of adiponectin for development 
of diabetes was confirmed using univariate and 
multiple logistic regression analyses after the 
adiponectin values using biochemical tests are 
obtained. It is suggested by observations that 
many advanced drugs with beneficial effects on 
insulin resistance and glucose intolerance (e.g. 
peroxisome proliferator-activated receptor-g 
agonists and the selective cannabinoid-1 receptor 
blocker rimonabant) will increase adiponectin 
concentrations. In a number of case-control and 
cohort studies (2 - 5), adiponectin levels have been 
found to be inversely associated with insulin 
sensitivity, conversion to diabetes, and risk of 
myocardial infraction.These associations remain 
significant after adjustment for baseline measures 
of obesity, suggesting that adiponectin reflects 
components of metabolic and vascular risk 
beyond those encompassed in blood sugar level 
(6). The measurement of adiponectin may 
therefore carry additional prognostic value for 
diabetes and heart disease beyond the currently 
recognized set of risk factors. 

Keywords: T2DM, AdipoQ Adiponectin, 
Prediabetes, MetS, metabolic syndromes 

Introduction 
Adiponectin is an adipocyte-specific 

factor, first described in 1995. Over the past two 
decades, numerous studies have elucidated the 
physiological functions of adiponectin in obesity, 
diabetes, inflammation, atherosclerosis, and 
cardiovascular disease (7). Adiponectin, elicited 
through cognate receptors, suppresses glucose 
production in the liver and enhances fatty acid 

oxidation in skeletal muscle, which together 
contributes to a beneficial metabolic action in 
whole body energy homeostasis. Beyond its role in 
metabolism, adiponectin also protects cells from 
apoptosis and reduces inflammation in various cell 
types via receptor-dependent mechanisms. 
Adiponectin, as a fat-derived hormone, therefore 
fulfills a critical role as an important messenger to 
communicate between adipose tissue and other 
organs. A better understanding of adiponectin 
actions, including the pros and cons, will advance 
our insights into basic mechanisms of metabolism 
and inflammation, and potentially pave the way 
towards novel means of pharmacological 
intervention to address path physiological changes 
associated with diabetes, atherosclerosis, and 
cardiometabolic disease (8).  

In 2001, two key papers demonstrated for 
the first time the physiological role of adiponectin 
and highlighted the adiponectin axis as a potential 
therapeutic area for diabetes treatment (4, 9). 
Thus, the well-known association of adiponectin 
with diabetes risk is evident at a much earlier stage 
in pathogenesis during transition from 
normoglycemia to prediabetes. Adiponectin levels 
are positively associated with insulin sensitivity, 
and inversely associated with the development of 
diabetes and progression from prediabetes to type 
2 diabetes (T2DM). Although the evidence linking 
adiponectin to diabetes risk is strong, the 
chronology of the association between 
adiponectin status and glucose homeostasis has 
not been fully determined. Specifically, the 
potential role of adiponectin in modulating early 
glucose abnormalities during transition from 
normoglycemia to prediabetes is a subject of 
significant interest. In a study, Jiang etal. (10) 
predicted that interventions that boost 
adiponectin levels may offer protection against the 
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be strongly associated with developing diabetes. 
Mohan et al. (19) in a small case –control study of 
Asian Indians showed that lower adiponectin 
levels were associated with prevalent MetS. 
Matsushita et al. (20) performed a cross-sectional 
study of 624 Japanese middle-aged men and found 
that adiponectin level was a more significant 
predictor than TNFa, IL-6 or CRP for prevalent 
Metabolic Syndromes, although age and smoking 
were the only covariates adjusted for in their 
analysis. However, Wannamethee et al (21) in the 
British Regional Heart Study of 3640 nondiabetic 
men aged 60–79 years did adjust for BMI among 
other covariates and found that the likelihood of 
MetS decreased significantly with increasing 
adiponectin. Nevertheless, measures of insulin 
resistance and inflammation were not included as 
covariates in the model. 

Level of adiponectin and its association with 
developing Type2-diabetes in different 
studies: 

Plasma adiponectin levels are significantly 
decreased in T2D subjects compared to the 
healthy individuals. Genetic polymorphisms in 
linkage disequilibrium blocks of the AdipoQ gene, 
including the promoter region and the boundary 
of exon 2 & intron 2, are associated with T2D, 
obesity, diabetic nephropathy and insulin 
resistance. Therefore, plasma/serum adiponectin 
levels and genomic DNA polymorphisms in the 
AdipoQ gene can be used as the biomarkers for 
early diagnosis and clinic prediction of diabetes, 
obesity, diabetic complications and other 
metabolic disorders. Evaluation of adiponectin 
levels with the ratio of HMW (LMW and MMW) 
and consideration of different ethnic genetic 
backgrounds are of importance in the translation 
research of adiponectin (14). Plasma adiponectin 
levels in type 1 diabetes patients and in the 
patients with nephropathy are increased compared 
to non-diabetic individuals or the patients without 
nephropathy. The possible mechanism concerning 
different adiponectin levels in type 1 and type 2 
diabetes is due to adiponectin modulation and 
action in related to C-peptide (23).Theoretical  

evidences suggest adiponectin plays an important 
role on insulin sensitivity, insulin ressistance and 
β-cell dysfunction. Reduction of plasma/serum 
adiponectin levels is significantly related to the 
development of diabetes (24). 

In humans, a broad spectrum of 
deleterious consequences has been associated with 
lower adiponectinemia. It includes enhanced risks 
of T2D, but the association between circulating 
adiponectin concentrations have a strong 
relationship with T2D risk (25). Reduced 
adiponectin levels mainly stem from lower levels 
of its HMW form in patients with CVD or insulin 
resistance (26-27). Human adiponectin gene 
mutations, which specifically impair the formation 
of HMW (high molecular weight) adiponectin 
hexamers, have consistently been associated with 
T2D (28). Those observations suggest that the 
HMW - adiponectin form is the most 
pathologically relevant. Thus, it is clinically 
pertinent to identify a means of restoring normal 
adiponectin levels and, more specifically, the 
HMW form (29). 

Conclusion 
Adiponectin is a target for future research 

in reducing morbidity and mortality of type-2-
diabetes. Diet, exercise, diabetic drugs, and insulin 
sensitizers improve endothelium-dependent 
vascular function, increase adiponectin levels, and 
reduce inflammation and insulin resistance by 
distinct mechanisms. This may help explain 
beneficial effects of combination therapies in 
recent clinical trials.The plasma/serum 
adiponectin levels and genomic DNA 
polymorphisms in the AdipoQ gene can be used 
as the biomarkers for early diagnosis and clinic 
prediction of diabetes, obesity, diabetic 
complications and other metabolic disorders 
Thus, there are a scientific rationale for 
recommending a combination of lifestyle 
modifications and multiple drugs from separate 
classes to prevent type-2-diabetes in prediabetes 
stage. Prospective studies are needed to examine 
the ability of increase in adiponectin levels and 
insulin sensitivity to improve primary end points 
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including incidence of diabetes and outcomes of 
cardiovascular events. It is possible that 
recombinant adiponectin may have a beneficial 
therapeutic role in the treatment and prevention 
of type-2-diabetes in the future.  
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