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Blood glucose monitoring: prevention of transmission of 
blood borne viruses  

Introduction

Transmission of blood-borne viral (BBV) infections via the procedure of blood glucose monitoring has been 
well-described where standard precautions have not been strictly adhered to. Hepatitis B virus (HBV) 
accounts for the majority of reported transmission events. Acute HBV infection acquired in adulthood results 
in chronic infection in up to 10% of cases.  However, even for those patients where acute HBV infection 
resolves, the virus may remain dormant in the liver for many years and may reactivate if a patient becomes 
immunocompromised. The increased use of biologic therapies and immunosuppressive agents has 
prompted guidance advising that patients are screened for current or resolved HBV infection prior to 
commencing therapy.(1) Such patients may also require steroid therapy for disease management, and 
increased blood glucose may be a possible side effect of steroids, necessitating blood glucose monitoring in 
the healthcare setting. 

The incidence of diabetes mellitus is on the increase in the general population and is expected to rise 
further. In the event that standard precautions are not strictly adhered to during the blood glucose monitoring 
procedure, a BBV-infected diabetic patient could potentially be the source of cross-infection to others. 

BBVs are those viruses transmitted by infected blood and body fluids and include HBV, hepatitis C virus 
(HCV) and the human immunodeficiency virus (HIV).  HBV is the only BBV against which an effective 
vaccine is available. Infection may be acquired following percutaneous inoculation of the virus through skin 
or mucous membranes.  The viral particles are invisible to the naked eye and can survive well outside of the 
infected patient on environmental surfaces or patient care equipment for days to weeks unless such surfaces 
or equipment are appropriately and regularly decontaminated in between use. (2)

 Hepatitis B epidemiology

Overall, the prevalence of HBV is quite low in Ireland.  Less than 1% of the Irish population is infected with 
HBV.  In 2009, 820 cases of laboratory-confirmed HBV infection were notified to the Health Protection 
Surveillance Centre (HPSC). For cases where status was recorded, 89% represented chronic HBV infection 
and 11% acute HBV infection. The vast majority of both acute and chronic HBV infected patients were aged 
between 20 and 54 years of age.(3) It has been estimated that over one million people are chronically 
infected with HBV in the USA .(4)In Ireland, routine HBV vaccination of infants was recommended in 2007. In 
addition, national immunisation guidelines recommend that certain groups considered at-risk of HBV 
infection should also be vaccinated (e.g. healthcare workers (HCWs), patients with chronic kidney disease, 
chronic liver disease and certain lifestyle risk factors).(5)

Diabetes mellitus epidemiology
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In Ireland, the Diabetes Expert Advisory Group produced its first report in 2008. In this report, it was 
estimated that 4.7% of the Irish population have diabetes mellitus (diagnosed and undiagnosed diabetics) 
with a prediction of a 37% increase in diabetes mellitus to 5.6% of the population by 2015.(6) Diabetes 
mellitus has increased dramatically in the population of the USA.  In 2007, the Centers for Disease Control 
and Prevention (CDC) reported that the number of Americans with diabetes (diagnosed and undiagnosed) 
was estimated at 24 million. Almost 8% of the American population are diabetic and almost 1-in-4 diabetic 
patients are aged 60 years and older.(7)

Hepatitis B transmission linked to blood glucose monitoring

In October 2010, the North Carolina Division of Public Health began an investigation into an outbreak of 
hepatitis B among residents of an assisted living facility. Eight cases of acute HBV infection were identified, 
of whom five died from the infection. All eight had undergone fingerstick blood glucose testing and seven 
were diabetic. The investigation noted that glucometers were stored together and were not labelled with 
residents’ names. The glucometers and lancing devices were not routinely cleaned or disinfected between 
uses. The investigation concluded that person-to person transmission of HBV occurred in the facility, most 
likely as a result of unsafe blood glucose monitoring practices. The risk of becoming ill with acute HBV was 
16 times higher among persons who were diabetic than among those who were not. The report is availalbe 
here. 

Hepatitis B transmission linked to blood glucose monitoring in long-term care facilities has been described 
since the early 1990s in the United States.(8;9) In 1990, the CDC and the Food and Drug Administration 
recommended that fingerstick devices for glucose monitoring be restricted to individual use. However, 
incidents of transmission of HBV transmission in these settings continued to occur. In a review of non-
hospital health care-associated hepatitis transmission in the United States 1998-2008, all 15 HBV outbreaks 
in long-term care facilities involved patient-to-patient transmission primarily through reuse of fingerstick 
devices meant for individual use on multiple persons and through other shared equipment, such as blood 
glucose monitors. (10)

In 1999, five cases of acute HBV infection occurred in a skilled nursing facility.(11) The attack rate among the 
12 patients with diabetes was 42% compared with 0% among 43 patients without diabetes. Although no 
component of the lancets or injection devices was shared among residents, opportunities for HBV 
contamination of diabetes care supplies were identified. 

Three further outbreaks in long-term care facilities in the United States occurred in 2003-2004. (12)In one 
centre, acute HBV infection was identified in 15/160 residents (in 39% of residents who had routine glucose 
monitoring versus 0.9% of those who did not). In the second centre, 8/22 residents, who had blood glucose 
monitoring and who were tested, had acute HBV infection. Of the nine patients who had daily exposure to 
fingerstick procedures performed by nursing staff, eight had acute HBV infection, compared with no cases 
among the seven residents who performed their own fingersticks. In the third outbreak, 11/192 nursing home 
residents had acute HBV infection and the attack rate was 18% in those who had fingersticks for blood 
glucose monitoring, compared with 3% of those who did not (RR 6.9, CI 1.9-25.0). The findings of these 
investigations suggested that recommendations concerning standard precautions and the reuse of 
fingerstick devices had not been adhered to. In particular, failure to clean the glucometer between patients 
and failure to wear gloves or to change gloves between patients were observed.

HBV outbreaks in similar settings have been reported in Europe. An outbreak of HBV infection in a nursing 
home in Germany in 2001 involved 16 related cases of acute or recent HBV infection. (13) The 
epidemiological investigation found that the strongest association with infection was treatment by a particular 
general practitioner and blood sampling for glucose monitoring. Although there was no reuse of the lancet 
devices, there was potential cross-contamination of the equipment used in the capillary blood sampling 
procedure and gloves were not always changed between patients.
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In Belgium, an outbreak of HBV occurred among nursing home residents in 2002-2003. Five residents 
(5.5%) were identified with acute HBV. Diabetic patients who were exposed to a shared fingerstick device for 
blood sampling were 10.7 times more likely to have acute HBV. (14) Further incidents of HBV transmission in 
two nursing homes in Belgium were reported in 2005.(15) Four cases occurred and the transmission was 
linked to the multiple use of blood capillary sampling devices on diabetic patients.

In 2007, two diabetic residents of a nursing home in the Netherlands were identified as having acute HBV 
infection. (16) A retrospective cohort study was carried out which showed that diabetes and fingersticks were 
risk factors for HBV infection. The most likely cause of transmission was felt to be a multiclix fingerstick 
device developed for use in individual patients but used in multiple patients.

In the United States, the Hepatitis Working Group of the CDC’s Advisory Committee on Immunization 
Practices (ACIP) has recommended that all adults with diabetes would receive HBV vaccination. Click here 
for more information. 

The recommendation is based on new, unpublished CDC data revealing that adults with diabetes are more 
likely than those without the disease to be infected with HBV (8.3% vs 5.2%), along with other data 
suggesting that HBV transmission  may be associated with a lack of proper infection control at many health 
care facilities . The proposal was considered at a meeting of ACIP in October 2010 and the outcome of the 
decision is expected shortly.

 In Ireland, there have been no reports of HBV outbreaks associated with blood glucose monitoring. 
However, in order to identify if there is an increased risk in diabetic patients, a question on diabetes has now 
been added to the dataset for enhanced surveillance of acute HBV cases.

Infection prevention and control - blood glucose monitoring

Standard Precautions should always be applied to all patients by all HCWs at all times.(17) The 
elements of Standard Precautions applicable to blood glucose monitoring include hand hygiene, use of 
personal protective equipment, safe injection practices, management of sharps, cleaning and disinfection of 
equipment and if necessary, management of blood spillages. 

 Key principles include the following:

●     Unnecessary blood glucose monitoring should be avoided. 
●     HCWs and patients should be educated on the risk of infection associated with blood glucose 

monitoring, in particular the risk of transmission of BBV infections.
●     Hepatitis B vaccination should be offered to at-risk groups in accordance with national 

immunisation guidelines.(5) At-risk groups include: HCWs, patients with chronic kidney and liver 
disease.

●     Facilities should consider allocating an individual glucometer to a patient, especially in high activity 
areas or long-term care facilities, or if suboptimal compliance with cleaning and disinfection 
protocols persist despite education and auditing. 

There is no international consensus on allocating individual glucometers to patients. The  US Centers for 
Disease Control & Prevention (CDC) advises individual glucometers in long-term care facilities. The US 
Association for Professionals in Infection Control and Epidemiology (APIC) recommends allocation of 

individual glucometers to patients in all healthcare settings. The UK Health Protection Agency (HPA) does 
not advise individual glucometers in their guidance for care homes.(18-20)

●     In haemodialysis units, glucometers should be allocated to a patient for their dialysis session and 
cleaned and disinfected after use. (21)
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The infection prevention and control precautions for blood glucose monitoring and their rationale are 
described in the following three sections: 

1.  Before the procedure
2.  During the procedure
3.  After the procedure 

 In addition, specific precautions to be taken when administering insulin injections are included. 

1. Before the procedure

*The firing mechanism and the lancet are both discarded as one piece.

# The firing mechanism, which is inside the ‘pen’ style device, is used multiple times but the lancet is removed from the 
'pen' and discarded after each use. 

 2. During the procedure
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1. After the procedure
 

 
Insulin injections
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 ii The cartridge in an insulin pen can become contaminated by blood and therefore poses a risk of infection to other 
patients(29;30) .   See Irish Medicines Board safety notice here.
 
*October 2010 Epi Insight available here.

Conclusion 

Blood glucose monitoring is a common procedure frequently undertaken in all healthcare facilities; however 
outbreaks of hepatitis B associated with this procedure continue to be reported. 

It is imperative that HCWs are aware of, and minimise the risk of BBV transmission by ensuring that 
standard precautions are implemented for all patients at all times and regularly audited to insure compliance.

Karen Burns, Sheila Donlon, Lelia Thornton, Fidelma Fitzpatrick, HPSC
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