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DM 1&2 and DKA
17:47

% Introduction :

e Diabetes mellitus is a clinical syndrome characterised by an increase in plasma blood
glucose (hyperglycaemia)

e InDM, it’s not about the disease itself, it’s about the complications of it.

e [f we screen for type 1 DM in 100000 , the prevalence will be 30 children got type 1 DM in
Saudi Arabia.

e Type 1 DM is characterized by a severe deficiency of insulin. Patients require insulin to live.

e DM1 is Not related to obesity.

e Type 1 DM is a genetic disease not a familial disease .
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Genetic disease: one gene is responsible [Type 1 DM]
Familial disease: More than one gene (Polygenic) are
responsible [Type 2 DM]

% Genteics :
At the beginning we should understand the type of genes :

e Familial is more inheritance than genetic . If an identical twin one of
them had DM type II = The
other one 100% will be
affected.

If an identical twin one of
them had DM type I =The
other one 50% will be
affected.

So Type 1 DM is a_genetic disease , how ?
It is located on chromosome 6 , short arm , segment DR3,4

HLA Class I Region

HLA Class 111 Region

Chromosome 6

HLA Gene Complex

leads to Insulin
deficiency .

% Severe Insulitis

HLA Class I Region



https://www.youtube.com/watch?v=QRLZwXL6w1c
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Pathogenesis:

Autoimmune disease : ( Explained in the previous slide ).

Environmental: an infection with mumps virus or coxsackie B virus this will trigger for B
lymphocytes to produce antibodies so when the m-RNA is reading to produce antibodies
against the virus it will also stimulate the lower or upper segments to produce antibodies so

produced ICA .

Clinical Presentations:

= Sign and symptoms of DKA:
e Polyuria, Polydipsia
Abdominal pain * Nausea, vomiting
Dehydration
Fruity breath
Kussmaul breathing
Mental changes (Ex: confusion, coma)

Cardinal symptoms are (polyphagia, polydipsia , polyuria and weight loss).
Onset typically in youth ( before age 20 ).
Symptoms often develop quickly over days to weeks.

Sometimes appear after an illness.

Patients often present with acute DKA( Metabolic Acidosis ).

Bottom line: In DM1, since there is severe insulin deficiency there will be a shifting of
metabolism from Glucose metabolism (glycolysis) toward fatty acid metabolism which lead to
production, accumulation and building up of ketone bodies resulting in diabetic

ketoacidosis(DKA).

Symptom

’olyuria

‘olydipsia

atigue

Weight loss
3lurred vision

ungal infections

Numbness, tingling of hands and feet

Cause

Glucose in renal tubule causes osmotic retention of water,
causing a diuresis

A physiologic response to diuresis to maintain plasma volume

Mechanism unknown, but probably due to increased glucose in
plasma

Due to loss of anabolic effects of insulin
Swelling of lens due to osmosis (caused by increased glucose)

Fungal infections of mouth and vagina common Candida
albicans thrives under increased glucose conditions

Neuropathy
Mononeuropathy: due to microscopic vasculitis leading to

axonal ischemia
Polmalironathyv: etiolaoav is orobabiv multifactorial



Diagnostic Tests :

Two fasting blood glucose measurements greater than 126 mg/dL.
Single glucose level(Random) above 200 mg/dL with above symptoms.
Increased glucose level on oral glucose tolerance testing.
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e Hemoglobin A1c (Glycated Hemoglobin) >6.5% is a diagnostic criterion and is the best test to
follow response to therapy over the last several months.
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%  Specificity & Sensitivity of the tests:

o  Specific test : is for diagnosis ,when it is positive that means the disease is present.
When it is negative that means you might be normal. Good to detect the disease.

O ( Fasting blood sugar)

O  Sensitive test : for screening , when it is positive that mean you might have the disease.
When it is negative that mean for sure you are normal. Good to rule out the disease.

0 (Random Blood Sugar )

o  OGTT (oral glucose tolerance test) is the best confirmatory test but it is expensive .

SENSITIVITY SPECIFICITY
FASTING BLOOD SUGAR - +
RANDOM BLOOD SUGAR + -
OGTT + +

" e HbA1c: Is used to get an overall picture of what the average blood sugar
levels have been over a period of weeks/months
e The equivalent of HbA1c is Fructosamine (Glycated Albumin) both of them
are useful tests but the life span of HbA1c is accompanied with RBC = 120
days, unlike Fructosamine = 3 weeks.
e So when do we use Fructosamine test ?


https://en.wikipedia.org/wiki/Hemolytic_anaemia
https://en.wikipedia.org/wiki/Hemoglobinopathy
https://en.wikipedia.org/wiki/Sickle-cell_disease
https://en.wikipedia.org/wiki/Hemoglobinopathy
https://en.wikipedia.org/wiki/Hemoglobinopathy
https://en.wikipedia.org/wiki/Blood_sugar
https://en.wikipedia.org/wiki/Nephrotic_syndrome

Management:
Insulin is the main treatment.
disulfide bonds.
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Method of administration:
o  Self-administered by SC injection in abdomen, buttocks, arm,leg.
o  Given intravenously for emergency ketoacidosis.
e Regimens:
o  Type | diabetic patients require 0.5 - 1.0 unit/kg per day to achieve acceptable glycemic control.
o  Start with a conservative dose and adjust the regimen according to the patient’s glucose

levels.
Chaine C
o  Many different regimens exist, and every patient has unique needs. ChaiHEA“i\
e Insulin preparations: ooy | Prégrinsine
%  Ultra short acting insulins: (eg: Lispro, aspart). i —
Pegtide signal Chaine B
st—sv—CDDH Proinsuline
%  Short acting insulins: (eg: regular, humulin). HZM: :
Chaine &
Qg—sfcuw Insuling
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% Intermediate acting insulin: (eg: NPH, lente). "
* Long acting insulin: (eg: glargine,detemir).

e Intensive insulin therapy:

o  Long-acting insulin: is given once daily in the evening.

o  Regular insulin: is given 30 to 45 minutes before each meal, and should be adjusted according
to preprandial home glucose measurements.

o  These more aggressive therapies have been shown to significantly decrease the incidence of
diabetes complications such as retinopathy and microalbuminuria when compared to prior
regimens. All attempts should be made to get patients on more aggressive treatment
protocols.

o  With intensive insulin therapy, the risk for hypoglycemia is a serious concern.

o Alternatively, a continuous SC infusion of insulin can be given via an insulin pump.
Preprandial boluses are given in addition to the basal infusion.

"Monitoring Glucose levels in DM:
e HbA1c gives an estimate of the degree of glucose control over 2 to 3 months
e The American Diabetes Association recommends a treatment goal of HbA1c <7.0%. In general,
HbA1c >10% is poor control, 8.5% to 10% is fair control, 7.0% to 8.5% is good control, and <7.0 is
ideal.
e The American Diabetes Association recommends keeping fasting blood glucose level <130 mg/dL
and peak postprandial blood glucose <180 mg/dL

Insulin preparation Onsetof action  Peak action  Duration of action
(minutes) (hours) (hours)

Rapid acting

Lispro/aspart/glulisine 1530 1-2 3-6
Short acting

Human regular 3060 2—4 =10
Intermediate acting

Human NFH BO-150 4-8 10-20
Long acting

Glargine G0-120 Flat 24

Sourca: Cum Mad Res Opin © 2008 Librapham Limited



Somogyi effect & Down phenomena

First of all, you must remember two things:

1- Everythings in our body is in balance process, and once that balance gets disturbed the
problems will come. and this is the story between insulin & counterregulatory hormones

2- Normally in the morning, The following hormones get released to give you the power and

the energy for your day:-
e Growth hormone
e Cortisol
e Epinephrine
e Glucagon

Also they known as “counterregulatory hormones of insulin” as they are released in response
to decreased blood sugar level and in turn will cause increase in blood sugar level

in normal person these hormones get released in the morning,and it may cause morning
hyperglycemia, right? fortunately Not, because in normal person insulin will take over and
make a balance in blood sugar level

Suppose if there is no insulin OR deficient insulin “in case of DM” — Blood sugar will increase
in the morning which gives rise to Morning hyperglycemia. This what’s known for “Down
phenomena”

Moving to “Somogyi effect”, it’s also use the similar hormones and give rise to Morning
hyperglycemia. However, the difference that in somogyi effect diabetic patient may induce
nocturnal hypoglycemia due to taking evening insulin. As a result of this, the
counterregulatory hormones will counteract and increase the blood sugar levels causing
hyperglycemia in the morning.

Bottom line:

Somogyi effect & Down phenomena — Morning hyperglycemia

Down phenomena occur when endogenous insulin secretion decrease

Somogyi effect is present in the case of excessive amounts of exogenous insulin
Somogyi effect is a rebound response to nocturnal hypoglycemia

The purpose of All what we discussed is to say if there is a need in insulin dose adjustment
In case of:

e Somogyi effect — Decrease the dose of insulin.

e Down phenomena — Increase the dose of insulin to give coverage of overnight hours.




% Then what about Beta cells transplantation ?

Beta cells transplant: it is very effective way of treatment and can cure patient but it has some
problems:

For each patient we need pancreas of 2 brain dead body.

The transplant will start to dysfunction after 5 years.

The patient need to be on immunosuppressant.

Stem cells: is not effective yet because they cannot control the production of insulin

Inpatient management of diabetic patients (sliding scale)

Modifying insulin doses



MCQ’s

Q1:A 6-year-old girl presents to accident and emergency with severe abdominal pain,

nausea and vomiting. On examination, the patient is tachypnoeic, capillary refill is

3 seconds and she has a dry tongue. While listening to the patient’s lungs, you

detect a sweet odour from her breath. The most likely diagnosis is:

A. Diabetic ketoacidosis

B. Non-ketotic hyperosmolar state

C. Gastroenteritis

D. Pancreatitis

E. Adrenal crisis

Q2:An 18-year-old Caucasian woman presents to her physician with complaints of excessive thirst over the
past several months. Dipstick urinalysis demonstrates 4+ glucose in the urine. Blood chemistries demonstrate
glucose of 420 mg/dL. In Caucasian patients, the condition affecting this woman is most strongly associated
with which of the following HLA types?

(A) DR1 and DR2

(B) DR1 and DR3

(C) DR2 and DR3

(D) DR2 and DR4

(E) DR3 and DR4

Q3:A 22-year-old woman with type 1 diabetes presents to the emergency department with anorexia, nausea,
vomiting, and abdominal pain. She is recovering from pneumonia and has had much difficulty regulating her
blood sugars lately. On arrival to the emergency department, her blood glucose is 760 mg/dL, sodium is 125
mEq/L, potassium is 3.0 mEq/L, bicarbonate is 12 mEq/L, chloride is 92 mEq/L, and her blood is positive for
ketones by acetone screening, lich of the following is the most appropriate initial step in management?

(A) Broad coverage antibiotic therapy

(B) IV glucose and insulin

(C) IV hypertonic saline

(D) IV potassium

(E) IV saline

Q4:A 7-year-old girl is brought to the emergency department by hei. parents with a complaint of severe
polyuria and polydipsia, laboratory examination reveals ketones in her urine, which of the following is the most
likely source of the ketones?

(A) Free fatty acid breakdown

(B) Gluconeogenesis

(C) Glycogenolysis

(D) Protein breakdown

(E) Triglyceride breakdown

Q5:A 52-year-old African-American woman with type 2 diabetes mellitus (DM) presents to her physician’s office
and states that she has been “feeling lousy in the morning.” She notes that she reliably checks her blood
glucose levels, and is frustrated at the fact that she often has a blood sugar level in the 120s at night, followed
by a level in the 170s to 180s the following morning. The patient’s primary care physician

increased her nightly dose of neutral protamine Hagedorn insulin 1 month ago, but her morning glucose levels
have only become more elevated.She has recently begun to limit her carbohydrate intake at night, with no
effect. This patient’s morning hyperglycemia might most likely be alleviated by which of the following?

(A) Decreasing neutral protamine Hagedorn insulin at night

(B) Increasing neutral protamine Hagedorn insulin at night

(C) Increasing neutral protamine Hagedorn insulin in the morning

(D) Increasing regular insulin at night

(E) Increasing regular insulin in the morning

Tnank vou If you have any question please contact with us at: 8
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