Diabetes Mellitus                                                                                          Dr. Al-Rubeaan

Management & Complications of 

Diabetes Mellitus
Diagnosis of DM:
This is very important bcuz a lot of patient is wrongly diagnosed as diabetic. And a lot of diabetic patients are missed and they diagnosed to be normal which in fact they are diabetic. So we will know form each test the criteria for diagnosis.

· Fasting blood glucose:
For this test we ask the patient to fast before he or she came to perform the test. And then we measure the blood glucose level.   

So if we found that the fasting blood glucose is high this mean for sure the patient is diabetic this mean this test is a specific test but if the patient has a normal fasting blood glucose in this situation we can't say you are not diabetic. This mean this test is not sensitive test.      

Note: you have to take minimum 3 reading to diagnose the patient as diabetic… so please don't jump ( and make diagnosis from single reading.  
· Random blood sugar:
For this test we take blood sample from the patient in any time ( this is why they call it random). Then we measure the glucose level.

So if we found that this patient has normal blood glucose level this mean he/she for sure is not diabetic but if the patient has high RBS we can't say you are diabetic.
This means that this test is sensitive but is not specific 

· Oral glucose tolerance test: ( the best )
For this test you actually ask the patient to fast prior to the exam then you take one reading while the patient fasting then you give the patient constant load of glucose then you measure again the glucose level in the blood.

In fact this is both specific and sensitive test bcuz you are measuring the fasting glucose level and random one also.
· Test to follow the patient:
Hemoglobin A1c: how this hemoglobin formed… actually when the protein in general start to be formed, in the middle glycation process (attachment of glucose to the protein) occur… the percentage of glycation in human normally is 5%. HGA1c can give us reading for the past 3 month ( bcuz the RBC has half life 3 month )  so it can give us a reflection how good the diabetes at that time.
· Complications of DM:

· Acute Complication : Doctor said go and read it form the booook (.
1. hypoglycemia 

2. DKA

3. hyperosmolar non-ketotic coma  
· Chronic Complication:
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         1%        Neuropathy              40-50 %   



         1%        Retinopathy             25-30 %

        10%       Nephropathy            10-15 %

         85%      Vasculopathy            7-8 %

Vasculopathy   هو Mortality & Morbidityيعني اكثر واحد في
Neuropathy هو   و اكثر واحد في حدوثة

· Neuropathy:
Note: the nerves are not dependant on insulin to take glucose like other cells… it will not affected by low insulin level…

But the nerves cells are encircled by shwann cell which work as facilitator to increase the velocity of conduction of the signals… which need insulin to take up glucose 


Some cells of  the body can form energy from other source than glucose by breakdown the fat but other cells can't so(like shwann cell), these cells used other way (sorbitol pathway) ( produce energy from protein & CHO ( the problem in this way is the material produced by this way  ((sorbinal)) ( sorbinal accumulate in Shwann cells. The sorbinal is very viscous material which will lead to increase the oncotic pressure and consequently the fluid will be absorbed, then shwann cell get swelling , and as the shwann cell encircles the axon of the nerve this will lead to pressure symptom on the nerve like Tingling sensation.وخزات أو نغزات الدبوس)).

After that if the patient neglect that sensation and the blood glucose still not control (I mean the insulin level still low) the swilling get bigger and bigger that will cause more pressure on the axon of the nerve which will produce pain & hot sensation.

If the patient still neglect, and the insulin level still low then the more pressure will lead to complete cut to the nerve & subsequently complete loss of sensation.

· Is it reversible process or not?

Yes it is reversible, unless complete cut to the nerve occur, in that time it is irreversible process.

 In phase of sorbitol pathway & pressure on schwann cell ( by given the patient insulin ( to switch off the sorbitol pathway So,
- Sorbitol (sorbinal) decrease.

- Swelling of schwann cell decrease.

- But the patient fell worse by pain (bcuz the sensation come back by release the    pressure), but after time the pain decrease slowly.
· Manifestation of the neuropathy : 
ether to be poly which is the commonest or mono neuropathy… OR some thing called mononeuritis multiplex.

mononeuritis multiplex : is problem in the blood vessels wich supply ether the vessels or the nerves… so some time the patient came to you complain from dapple vision which was result from ischemia to the blood supply to the nerves which innervate the ocular muscles … and this is reversible just control the DM and he/she will be fine (.

But the major problem is Autonomic neuropathy bcuz there is problem with impotence, urinary retention & gastroparesis … etc but thanx for gad the autonomic neuropathy is not that common usually affect around 3%.

The treatment is only control diabetes; other is just symptomatic like analgesic for the pain…etc  

· Retinopathy:
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Eye complication in the diabetic patient may be affect cornea, anterior chamber, lens, posterior chamber or retina.

It can produce:

* Cataract ( affect lens (very frequent in DM).                            

* Glaucoma ( affect anterior chamber.                                          

* Retinopathy ( affect retina.

But the we consider here the retina bcuz it is related to blindness, and as we all know that the retinal artery is very delicate.

What happen in the diabetic patient… the rod and cons when the fell of inertia (bcuz there is no insulin to push the glucose inside the rod & cons) they send signals to enhance the blood supply by make more and more branch of the retinal artery (prolefertive retinopathy)… but the problem in that the new branches is very delicate and it can get burse from minimal trauma or even just coughing. So when these vessels get burse the patient bleed in the posterior chamber (vitreous hemorrhage) after that there will be a clot and then organification of that clot so the patient will have retinal detachment, and this detachment responsible for the blindness which happen to the diabetic patient. 

So if the patient has prolefertive retinopathy can we regress the disease ?

Control the DM, will return the pt. to normal. So the control of DM can treat retinopathy.

If the patient in risk of bleeding bcuz he has prolefertive retinopathy we can use LIZER cutely to obstruct that new vessels. So the LIZER protect the vision but it will not improve it. But ones the retinal detachment occur there is NO treatment (.

· Nephropathy:

· The hydrostatic & somatic pressure helps in filtration of blood through the glomeruli to remove the toxin in the urine.
Normally there are Small pores to pass just small certain thing in the urine But what happen in DM is that Pores bzus very high glucose the cells which make alignment of the vessel we get shrink that will increase the pores size.   So the 1st protein pass the small protein (micro albumin), the name of this phase in diabetic patient is microalbuminuria. After that the albumin will get deposit in that pores and causing fibrosis which will lead to further increase in the size of that pores and this is what called glomerulosclerosis, so the bigger protein will get leak now from that pores.
So to summarize 1st the pt. begin with microalbuminuria then proteinuria then overt proteinuria and finally complete sclerosis (end stage renal disease) 
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To explain that figure :

Normal: GFR is normal and protein is almost zero. 

DM: actually in diabetic patient the GFR will increase bcuz of polyuria and polydipsia but protein will remain the same, after time when the microalbuminnuria phase start and after that proteinuria, the protein excretion will increase and the GFR will decrease. It is very important phase bcuz the treatment start from this phase we use ACEI to decrease the hydrostatic pressure from the glomerulus. When you decrease the hydrostatic pressure the protein will not leak so you will decrease the sclerosis in the same time ( so you can delay the proteinuria.
Fact: studies show that you can delay the renal failure 15 year!
But when the patient with in the microalbuminuria phase and he progress to proteinutia and then nephritic phase(more than 3g of protein per 24hour) in this situation we will wait 5 years and the patient will start end stage renal disease.
· Vasculopathy:-  doctor  said "I don't have time to explain it go and read ("

Hyperglycemia

Hypertension
the major 3 risk factors in ischemic heart disease (IHD)( the risk

Hyperlipidemia      increases 5 times if the patient is smoker.

* IHD in diabetic patient very bad disease because in normal patient with IHD chest pain & angina occur.BUT in diabetic patient with IHD don't feel chest pain & angina so, this patient need cardiac screening every year.
 عشان كذا يجي لهذا المريض MI وهو مايدري يحس بكتمة ودوخه اللي هي(general symptoms)
* IHD is the main killer of diabetic patient

· Management:
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! (Read About Details at Book) !
· Diet:
Normal healthy diet 1800-2000 calories/day.
1800:

600 ( break fast.

800 ( lunch (60% CHO, 30% protein, 10% fat).

400 ( dinner.

** Rule of 30-40 calories intake **
	30

calorie/kg
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	25


	30
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	20
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	30

calorie/kg



    Weight
                                                                                         

                                                    Activity

                 ** في مدينة الرياض لوحدها 480000 fast food shop !!

So, fast food:

- Very high in calories.

- Very attractive.
 Obesity

- + No exercise.
· Exercise:
( Walking is a good exercise & it is acceptable in our culture.

( 20 min/ 3 times/ week can reduce DM prevalence by 30%.
· Medication:
* Insulin: short acting صافي)) – intermittent عكر)) - long acting.

Now there are more than 38 types of insulin & more than 70 combination of insulin.

* Oral hypoglycemic:

- Sensitizer ( Improve sensitivity of cells to insulin ((يزود حساسية الخلايا للأنسولين.

- Secritagos  ((محفز لإخراج الأنسولين
! (Read About Details at Book) !
· Newest technology:-
* Inhaled insulin.

* Insulin pump: insulin embedded endogenously & controlled by remote control system, patient can get him/herself proper dose.

* close loop pump: glucose center embedded under skin (to sense the glucose) & then send radio wave to the insulin pump to give the patient proper dose.

*Pancreatic transplantation: mainly in patient with fluctuated diabetes (who have very low or very high blood sugar).
( …The End …(
Contact us
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