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Introduction
Diabetes mellitus (DM) is a common disorder affecting individuals 

of all ages.1 The literature study points out that there is deficiency 
in testing for glucose related to preanalytical and analytical errors 
resulting in poor determination of blood glucose levels in patients.2 
Therefore, the glucose estimation in hospitals is of paramount 
importance in diagnosis and follows up in diabetes patients.

Point of care testing (POCT)
POCT can be done by using any of the three biochemical reactions- 

Glucose oxidase, Glucose dehdrogenase and Hexokinase respectively. 
These methods require a drop of blood from finger prick sample. In 
these methods the RBC lysis does not take place. As the water content 
of circulating cell is lower than whole plasma, these methods tend 
to estimate higher plasma glucose values in comparison to whole 
blood glucose estimation for samples with normal Hematocrit.3 The 
HemoCue method (HemoCue, Mission Viejo, CA) is one of the only 
POCT glucose techniques that lyse RBC using Saponin as the lysing 
agent. As the POCT device is calibrated to plasma glucose rather than 
blood glucose it is imperative to know the calibration by manufacturer 
prior to use in laboratory.4 As per the FDA data on blood glucose 
monitors the most frequent errors associated with POCT devices were 
inadequate instrument cleaning, incorrect quality control, improper 
technique of sampling and incorrect calibration of glucose monitor 
and test strip calibration by manufacturer.5 In addition, there are many 
drugs that interfere with glucose oxidase method.6 The POCT devices 
that are affected by extreme Hematocrit will give falsely elevated 
plasma glucose values in Polycythemia cases. As a rule of thumb for 
every 10% change in Hematocrit, there is a change in blood glucose in 
opposite direction of magnitude of the order 3.6mg/dl.7 Care has to be 
taken while measuring glucose levels in newborns with POCT devices 
as they have high Hematocrit and frequently have hypoglycemia. 
Patient with altered po28,9 will have unreliable glucose estimation 
by glucose oxidase method. Among the post analytical factors the 
interfacing of POCT devices with laboratory information system 
(LIS), which unfortunately is not done, possess a major problem with 
data management.10

Hospital & laboratory testing
Pre analytical variables like patient preparation, type of sample, 

fasting requirement, sample storage and transport all affect laboratory 
test result. The main factor is the ex vivo glycolysis which should be 
minimal. It is prevented by placing the specimen in ice but due to 
technical difficulties nowadays Sodium Fluoride tubes are used for 
collection.11 The practice of 12 hour fasting is to cover the requirement 
for lipid profile testing which essentially requires 12 hour of fasting 
where as for fasting glucose the requirement is of 8 hours only but 
since the two tests are often ordered together the fasting time for 
glucose is exaggerated. The clinical & laboratory institute (CLSI) 
H21 guideline also does not mention patient preparation in terms of 
fasting requirement. The guideline mentions that appropriate time & 
diet restrictions apply to certain tests but they do not specify exactly 
about requirement of dietary restriction on fasting patients.12

It is the responsibility of all stakeholders who are involved 
in the testing process requesting physician, nurse, laboratory 
technician, phlebotomist to give appropriate time and maintain proper 
communication with the patient as these two were the confounding 
factors requiring major improvement as suggested by other studies 
in literature.13 Laboratories in particular the one which are compliant 
with ISO1518918, JCI maintain clear understandable written 
instructions for display to patients at laboratory sample collection 
area.14 Endogenous factors like diurnal variation15 can affect glucose 
measurement as the glucose values during an oral glucose tolerance 
test tend to be higher when test is performed in afternoon than when 
the test is performed in the morning. The consumption of ethanol 
can cause short term effect within first 2 to 4 hours of consumption 
including lowering of blood glucose level.16 It is quite often seen that 
exceptionally high glucose values are obtained by collecting blood 
from the arm in which an infusion of glucose is administered.
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Abstract

In the era of evidence based medicine laboratories play a pivotal role. Maintaining 
quality in laboratory results, keeping errors minimum is a daunting task. The 
preanalytical phase of testing is most error prone as it involves many personnel. 
Measures to reduce preanalytical errors include- continuous education & training, 
written policies, implementation of standard operating procedures, establishment 
of quality indicators and communication. It is the most needed requirement world 
over so as to deliver accurate, precise and correct results that eventually become the 
foundation of diagnosis and ultimately patient care.
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