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1. SMBG – must be a routine care?

2. SMBG steps & common pitfalls

3. Pattern of monitoring

4. POCT – its importance

5. Factors affecting CBG results

6. Choosing a BGA and CGM

7. Hypoglycaemia

8. CBG record sharing

Self Monitoring of Blood 

Glucose (SMBG)

COMMON TERMS:

SMBG 

CBG capillary blood glucose

BGA blood glucose analyzer

H’stix (Hemoglucostix)

Role of SMBG in Management of Diabetes

IDF Guideline for T2DM (2012):

� improvements in diabetic complications from 

intensive glycaemic control have included SMBG 

as part of a multifactorial intervention. 

� SMBG is thus an integral component of effective therapy
for T1DM . 

� Studies in insulin treated people with T2DM also suggest 
that SMBG is required to titrate the insulin dose whilst 
avoiding hypoglycaemia.

� For T1DM and pregnant women taking insulin, SMBG is 
recommended 3 or more times daily when intensive
glycaemic control is required. 

SMBG on T1DM/ insulin treated T2DM How about SMBG for 
non-insulin treated 

T2DM?
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Observational Study

www.idf.org/guidelines/self-monitoring

IDF recommendation

� SMBG use should be based on shared decision making
between people with diabetes and their healthcare providers 
and 

� linked to a clear set of instructions on actions to be taken
based upon SMBG results. 

� SMBG prescription is discouraged in the absence of relevant 
education and/or ability to modify behaviour or therapy 
modalities. 

2009
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IDF recommendation

Limited care (when limited resources)

� SMBG using meters with strips, or visually read blood
glucose strips, should be considered for people with diabetes 
using insulin.

Global Comprehensive care
� The principles are as for Recommended care, but SMBG 

could be offered to all people with T2DM irrespective of 
treatment as part of a comprehensive and ongoing education 
and therapeutic programme.

� Continuous glucose monitoring (CGM) could be considered in
insulin treated people with type 2 diabetes
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2016               

Standard-of Care

1. SMBG – must be a routine 
care for diabetes?

Yes� for T1DM/ T2DM on insulin/ T2DM on oral 
glucose lowering agents

No /May Be � for T2DM on MNT/ oral medicine in well 
control
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SMBG 自我測試血糖自我測試血糖自我測試血糖自我測試血糖
To follow the BG analyzer instructions必須依照個別血糖機的指引及步驟說明進行血糖測試。
Steps 一般驗血糖步驟：
� wash hands and dry 洗手及抹乾 / +/-用火酒片清潔指頭
� Dry finger before pricking 等待皮膚全乾才可作穿刺
� To prick the sides of finder tip可在手指兩側作穿刺
� Collect blood sample genteelly 輕力擠出血液（不可過分擠壓）
� Blood testing 驗血
� Aftercare 善後工作（利器處理、用紙巾包好驗血紙等棄掉）
� Keep CBG record and analysis 記錄驗血結果及作細心分析

Alternative site for testing
� Special pricking device

� Less painful

� Blood flow to finger is 3-
5 times faster than to 
the arm

� Fingertip blood may 
show these changes 
sooner than other 
areas.

� Alternative site is not 
recommended for post-
prandial / hypoG 
testing.

Common Pitfall on SMBG

Would you identify the Problems ?
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Would you identify the Problems ?

20

�Get a round 

drop of blood 

X If the blood smears or 

runs, do not use as alcohol / 
sweat on the skin may cause 
underestimation of the 
blood glucose result.

When obtaining a blood sampling

COMMON PITFALLS on SMBG

1. Meter maintenance: Coding (calibration) / BG units / no annual POCT

2. Strip Storage: Expired strips / Improper storage/ uncapped bottle/ 

Temperature

3. Skill related: Wet finger / alcohol swab/ drop size/ over squeeze blood 

sample

4. Operator’s related: Improper technique in using meter (BGA upside down / 

direct lancet) Poor charting & record keeping

Topics of today

1. SMBG – must be a routine care?

2. SMBG steps & common pitfalls

3. Pattern of monitoring 

4. POCT – its importance 

5. Factors affecting CBG results

6. Choosing a BGA and CGM

7. Hypoglycaemia

8. CBG record sharing

血糖記錄表日期 空肚 早餐後 午餐前 午餐後 晚餐前 晚餐後 備註
1-8 6.4 13.2 12.3 14.3 AM未吃藥
10-
8

9.5 11.0 搬貨 3.5 5.8 4am 3.2

18-
8

11.
4

3.0 19.
2

17.0 15.1 遲食午餐
19-
8

11.
2

每星期每星期每星期每星期1-2天天天天，，，，1天天天天 3-4次次次次
Low Intensity
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Moderate Intensity Intensive Monitoring

Diabetes Hong Kong Position Statement 2008 早餐前早餐前早餐前早餐前 早餐後早餐後早餐後早餐後 午餐前午餐前午餐前午餐前 午餐後午餐後午餐後午餐後
2 小時小時小時小時 晚餐前晚餐前晚餐前晚餐前 晚餐後晚餐後晚餐後晚餐後

2 小時小時小時小時 睡前睡前睡前睡前 備註備註備註備註
� � � for taking OAD 

with fair control

� � � � for taking 

insulin with fair 
control

� � � � for GDM women. Pt need 

tight control. Pt optimized 
pre-meal CBG, then target 

at post-meal CBGs.

� � Check in pairs, to 

observe post-meal 

excursion.

Also assess meal 

effects

� �

� �

Frequency of SMBG 做幾多次 ?

No standard guideline

理想血糖範圍

Ideal Blood Sugar Level空腹 / 餐前 4-7 mmol/L

Fasting / Pre-meal餐後2小時 4-8 mmol/L（低於10）
2hrs after meal

BG record book 
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記錄在案 -- 電腦Excel檔案

• 血糖值
•注射度數
•食物內容、CHO量 •備註欄

•活動量

Computer 

printout

全面血糖 /食物 / 注射分量記錄
•詳細圖表分析總覧
•24小時血糖高低分佈
•有Logbook view

•血糖 /食物 / 注射分量記錄分析分開3頁
•英文系統
•Setting頗複雜

手機Apps程式
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POCT
Point-of Care Testing

QC on BGA and BG strips

What is POCT?

� Laboratory 
test 
performed 
outside 
Pathology 

Laboratories

� Performed by 

non-
laboratory 
professionals

HA POCT Policy v2.1 
Nov 2010

39

Environmental 
factors

Patient factors

? In shock  ? haematocruit 
levels ? received drugs 
affecting the accuracy of 
BGAs...

Operator factors

knowledge and skill on 
using BGAs & results 
interpretation, wrong 
results entry…

Instrument / 
Reagent factors

- Machine error, 
blood glucose 
strip problems….. light, humidity, 

temperature……

An accurate capillary 
blood glucose result…..

Clinical use BGA: check QC within 24 hrs before use

Patient Home use: annual checking

41

POCT BGA Quality Assurance Prog.
Internal QC test
-Control solutions are supplied by 
manufacturers

- normal reference range are 
available in the insert or packing 
box

External QC test
-Control solutions are supplied by 
PWH Department of Chemical 
Pathology monthly

-Reference range are worked out 
from the submitted QC results 
based on 95% confidence interval

42

5. Factors affecting CBG 
results

Limitations in CBG 
measurements
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“The IFCC* have proposed that plasma 
rather than blood glucose values should

be reported by blood glucose meters

(blood glucose x 1.1 = plasma glucose).”

e.g. whole BG 10mmol/l = plasma glucose 11mmol/l

IDF guideline mentioned…

*International Federation of Clinical Chemistry and Laboratory Medicine 
44

Limitations in CBG measurements – patient issue

� Some hospitals POCT Committee recommended to send a 
glucose sample to the laboratory for confirmation if the POC 
(BGA) glucose is <3.0 or  >20 mmol/L.

� Capillary blood glucose testing not clinically appropriate for 
persons with reduced peripheral blood flow, shock, severe 
hypotension, hyperosmolar hyperglycaemia and severe 
dehydration.

� if < 80mmHg, blood leaves finger tip & move to central part 
of body → in hypotensive state, fingerprick glucose is less 
than venous or arterial specimens

� CBG results should not be a diagnostic value to define 
DIABETES. 

45

** Haematocrit (Hct) 紅血球容積
Anaemia or Polycythemia

Hct   =  M 40-50%          ↓ ↑

Falsely 

high 

BG 

value

• acute illness – lower 

Hct at ~ 30%

• Neonates – higher Hct 

at 60 - 70%

• Diabetic ketoacidosis –

hihger Hct at ~ 60%

Accurate 

BG 

value 

tested

Falsely 

low 

BG 

value

BGA with larger Hct range is 

preferred.

“PXP/ Optium” for Hct: 20-70%

“Contour TS” fit for Hct : 0-70%

BG 

value 

tested to 

have:

F 35-44%

Limitations in  CBG measurements –
Patient’s haematocruit (Hct) issues

� For neonates, they have higher Hct in general (~60 - 70%)

� For patients having anaemia, they have lower Hct

� patients with diabetic ketoacidosis, they have higher Hct
in general

If the Hct level of a patient is too extreme which beyond 
the Hct claims from the POCT BGA devices, the accuracy 
of BGA readings may tend to be inaccurate:

� Too high Hct level may give rise to falsely low blood 
glucose readings;

� Too low Hct level may give rise to falsely high blood 
glucose readings.
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IF you were the client, please choose one 

BGA you like most and  WHY?

� Type 1 boy, 8-yr-old

�Businessman, frequent traveler

�Housewife, 55-yr-old

� Elderly, poor vision, 80-yr-old

�SMBG done by domestic helper, career

Guidelines on introduction of 

blood glucose analyzer to

diabetic patients and their 

significant others

by Diabetes Educators Group 2002

Daibetes Division, HKSEMR 

Guidelines on introduction of BGA --1

1.  Patients and their significant others should be 

informed of their freedom in choosing the brand and 

model of blood glucose analyzer (BGA).

2.  Diabetes educator should assist patients and their 

significant others in choosing an appropriate BGA by 

providing relevant information after assessment.

3.  Diabetes educator should introduce more than one 

BGA.

4.  Pre-teaching assessment of patient / significant others 

includes:

� Age

� Visual ability

� Learning ability

� Financial situation

� Patient preference

� Risk of lancet stick injury for significant others 

when using the lancet device for the procedure

Guidelines on introduction of BGA --2

Objective data on BGA should be considered 

to compare among different models:
Specificity Assessment Criteria

Accuracy & Safety Approved by FDA or CE international safety and accuracy 

standard

Easy of Use Simplicity of the operation and calibration, size, clarity of 

screen display and error message, testing time, blood 

volume requirement, internal quality control, convenience 

of maintenance of the BGA

Cost Price of BGA, test strips, lancets and automatic lancing 

devices, and batteries.

Additional function Requirement for accessory function (e.g. testing blood 

cholesterol, triglycerides or ketones), and connection to 

data-management systems.

Available of 

maintenance & 

supporting service

Availability of local maintenance and supporting service, 

ease of purchasing accessories.

Non-invasive BGA
Combo Glucometer
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Continuous Glucose 
Monitoring (CGM)

CGM service in HK

� Metronic:  i-Pro (7 days)
Tel: 29191322

� Celki: Dexcom (7 days)
Tel: 23323366

� Abbott: Ambulatory Glucose Profile 
(AGP) by Libre
Coming soon

Indication for CGM (one-off)
� To obtain a dynamic and complete glucose information for titration of 

treatment regimen

� Fluctuation of SMBG profile

� Unexplained frequent hyper/hypoglycaemia

� Detect any nocturnal hypoglycaemia/ hypo-unawareness

� Discrepancy of A1c & SMBG reading

� Understand BG change associated with diet/ exercise / lifestyle issues

� Pre/post-insulin pump therapy assessment

M/62, chef

T2DM

On MDI:

Actrapid 

20units pre-B 

18 units pre-L 

24 units pre-D

Protaphane 36 

units nocte

HbA1c 9.4%

Case study:

What is your suggestion?
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Problem of 

prolonged 

post-prandial 

excursion

Rx:

Changing of 

bolus short-

acting insulin 

to fast-acting 

insulin

Topics of today
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8. CBG record sharing
低血糖

<4.0

EARLY signs & symptoms

Autonomic (Adrenergic)

� Hunger 

� Shaking, tremor

� Sweating

� Palpitations

� Anxious

� Nausea

� Pallor

� Hunger

Late signs of hypoglycaemia

Neuroglycopenic

� Dizziness

� Irritability

� loss of concentration

� Confusion

� Slurred Speech

� Incoordination

� Hemiparesis

� Seizures

� Coma

Signs and Symptoms of Hypoglycaemia

Imbalanced meal issues
� Missed or delayed meal
� Taken less carbohydrate than needed
� Vomiting
� Reduced appetite
� Prolonged NPO (Nil by mouth)
� Changed meal times and scheduled

Medical issues
� Inappropriate use of “Stat” or “PRN” dose short-acting insulin
� Recovery from acute illness/infection
� Increased mobility
� Changed insulin regime
� Discontinuation of long-term steroid therapy
� Incorrect insulin prescribed and administered
� IV insulin infusion without glucose infusion
� Major amputation of a limb

Potential causes of In-patient hypoglycaemia
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Treatment of hypoglycaemia

In-hospital setting
� Follow the hospital 
guidelines

Treatment of hypoglycaemia

15/15 rule

1.  Take 10-15g simple CHO

2.   Wait for 15 mins. 

If no improvement, take 10-15g 
simple CHO again

3.   If feel better, take 10-15g 
complex CHO

先
Simple sugar

後
Starchy foods

150 cc

10-15g 單糖甜糖 /飲品 Simple Sugar
10-15g醣質食物 Complex Carbohydrate
糖果 (小) 3-4糖果 (大) 2 等待15分鐘

minutes

Glucagon injection 1mg

Topics of today
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Case 1: 
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Case 2:
M/65, Leg abscess, 
admitted for I&D

on Humulin N 12 units 
om, 6 units pm since d/c

c/o nocturnal hypoG

Case 3: F /66, T2DM, Resp BOOT on steroid 
(Prednisolone 10mg om)
Protaphane 34 units om, Actrapid 8 unite pre-L

What happened??

Case 4:

F6 girl, Type 1 on 

Humalog7/10/10, 

PT 25 nocte

Noted hypo+ after 

exam

What would you suggest?

1. International Diabetes federation 
http://www.idf.org

2. American Diabetes Association
http://www.diabetes.org/

3. Canadian Diabetes Asso.
http://www.diabetes.ca/

4. British Diabetes Asso.
http://www.diabetes.org.uk/

5. Tai Wan Diabetes Asso. 
http://homepage.vghtpe.gov.tw/~meta/hospital/index.htm

Useful Link 1. DHK

http://www.diabetes-hk.org/home.asp

2. HKFRDD

http://hkfrdd.org/chinese/d04b.htm

3. Yao Chung Kit Diabetes Assessment Centre, CUHK

http://yckdac.hkido.cuhk.edu.hk

4. 亞洲糖尿病基金會
http://www.adf.org.hk/



14

5. 護理小百科 –糖尿病人士健康生活網站
http://www.cuhk.edu.hk/med/nur/caring/dm.html

6. 醫院管理局健康資訊天地
http://www13.ha.org.hk/healthinfoworld/intro1.aspx

7. 香港醫院管理局 –智友站
http://www21.ha.org.hk/smartpatient/tc/home.html

8. 香港醫院管理局 –營養資訊中心
http://www.ha.org.hk/dic

9. 基督教聯合那打素社康服務
http://www.ucn.org.hk
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