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Abstract 
Cobalamin deficiency is common in geriatric populations. Despite the proven oral cobalamin efficacy, many 
clinicians still over utilize intramuscular injections. Traditionally cyanocobalamin injection was the only way to 
treat cobalamin deficiency. Cochrane review and other published studies have shown oral high dose 
cyanocobalamin to be an effective, safe, pain free and cost efficient alternative to the parenteral injections. We were 
able to provide providers and patients with the current literature on geriatric causes of cyanocobalamin deficiency 
and remove the knowledge gap, thus reducing the rate of unnecessary cyanocobalamin injections. 
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Introduction 
 
Vitamin B12 deficiency is common in geriatric populations with the prevalence in some studies as high as 14.5%.1,2  
In geriatric patients, some of the precipitating factors are achlorhydria, pernicious anemia, use of proton pump 
inhibitors, use of metformin, poor dietary intake, and atrophic gastritis.3,4 As geriatricians and primary care providers 
we often see multiple other causes of B12 deficiency such as malnutrition, polypharmacy, high alcohol intake, 
recent hospitalization, recent gastrointestinal bleeding requiring high dose intravenous proton pump inhibitor (PPI) 
followed by an oral PPI leading to significant iatrogenic achlorhydria compounding the age related parietal cell 
proton pump function decline leading to significant cobalamin malabsorption. Although the classic autoimmune 
antibody induced “pernicious anemia” is present in elderly patients, a majority of our geriatric patients are suffering 
from multiple causes of B12 deficiency as mentioned above. The efficacy of high dose oral cobalamin 
administration is well documented in the literature. Most elderly patients respond well to the high dose oral 
administration and their symptoms decrease as their lab values are restored to normal.6 

 

Despite the proven oral cobalamin efficacy, many clinicians and patients still over utilize cyanocobalamin 
intramuscular (IM) injections for cobalamin deficiency management. This practice sometimes leads to years of 
unnecessary B12 injections. Traditionally cyanocobalamin injection was the only way to treat cobalamin deficiency 
f since high dose oral administration was not available and low dose oral B12 is not efficient. A significant number 
of elderly cobalamin deficiencies managed using cyanocobalamin injections rather than high dose oral cobalamin 
preparations. Unnecessary cyanocobalamin injections lead to increased healthcare burden by increasing office visits, 
injection associated complications and increased cost of care.7 

 
High dose oral supplementation of cobalamin such as 1000 microgram or more daily instead of cyanocobalamin 
injections has been proven to be effective, safe, cost efficient and without pain or complications.3 A sublingual dose 
of 500 µg of cobalamin given either sublingually or orally is effective in correcting cobalamin deficiency as well.8 

Cochrane review studies and other published studies have shown oral high dose B12 to be effective, safe, pain free 
and less costly alternative to parenteral B12 injections.6,7,11 
 
Objective  
 
Our objective was to decrease the rate of unnecessary intramuscular cyanocobalamin injections in our primarily 
outpatient geriatric patients to reduce regular monthly injection visits, injection related pain, and increase facility 
appointment availability.  Research has shown that lack of physician knowledge on current literature and concerns 
about oral cobalamin effectiveness could be the barrier.9 We implemented a plan to educate our primary care 
providers as well as our patients on appropriate available B12 treatment options. Treatment options included high 



dose oral or sublingual versus parenteral B12 injection. After providers completed an educational training session, 
they were encouraged to reassess their patients and discuss treatment options, the decision on appropriate route (oral 
vs IM Injection) and dose of treatment of B12 deficiency was left to the treating physician and patient's preference.  
 
Setting and Methods 
 
Setting 
The setting was a multispecialty outpatient clinic with a large Medicare Advantage population in the Phoenix 
metropolitan area. The clinic has 6 adult medicine providers including 1 Geriatrician, 4 Internal Medicine physicians 
and 1 Nurse Practitioner. Additional services offered onsite are: pharmacy, laboratory, radiology, ultrasonography, 
warfarin anticoagulation clinic, diabetic educator, and chronic disease management programs.   
 
Methods 
We monitored the monthly cyanocobalamin injection rate being dispensed by the pharmacy to the adult medicine 
office for Medicare Advantage patients. A monthly average baseline of 93 B12 injections was being dispensed 
which equated to more than 1000 injections per year. (Table 1) Physicians were educated on high dose oral and 
sublingual cobalamin supplementation in appropriate patients based on current available practice guidelines. 
Physician education was provided using geriatrics evidence based medicine PowerPoint presentations during 
provider meetings which included a question and answer session. Providers were given patient education materials 
to share with patients to aid in informing them of their treatment options. Training materials were derived from the 
American Academy of Family of Physician’s patient education on B12 management and explained during an office 
visit with the provider.10 Patients were asked to make an appointment with their providers to review and reevaluate 
their cobalamin deficiency treatment plan and choose an appropriate treatment option. Physicians and patients 
discussed the specific clinical attributes of their B12 deficiency to determine an appropriate course of action whether 
to switch to high dose oral/sublingual cobalamin or continue the parenteral cyanocobalamin injection. Patients were 
empowered to make an educated decision in regards to their treatment and the provider honored their decision. 
Patients were also provided regular opportunities to reevaluate their decision and were free to switch from oral to 
injection or injection to oral at any time. Regular primary care provider updates were provided during twice a month 
office staff meeting debriefs over the course of 3 months follow up.  
 
Results 
 
Prior to the implementation of geriatrics B12 management, between 90 to 100 vials of cyanocobalamin injections 
were being used on a monthly basis. This translated to more than 1000 B12 injections at our office. We calculated 
the average rate of B12 injections provided from January 2015 through May 2015 (Table 1). The evidence based 
cyanocobalamin treatment guideline educational intervention started June 1, 2015. By August 2015, a significant 
number of patients switched to high dose oral/sublingual cobalamin supplementation by their providers after 
appropriate evaluation and offered all treatment options. This led to a decreased rate of unnecessary cyanocobalamin 
injection by more than 81 percent within 3 months from June 2015 to August 2015. (Graph 1) 
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noted with achlorhydria and pernicious anemia due to insufficient secretion of hydrochloric acid and intrinsic factor, 
respectively. Pernicious anemia is thought to occur in up to two percent of older adults.12 While there are many 
characteristic causes of cobalamin deficiency, the majority of our geriatric patients are suffering from multiple 
causes of vitamin B12 deficiency. 
 
Removing the barriers of provider comfort and improving the knowledge gap coupled with patient education and 
proper decision on personalized B12 management could lead to significant reduction of unnecessary parenteral 
cyanocobalamin injections.  
 
Study Limitations 
 
Several opportunities exist for future research. Additional studies are needed in long-term effectiveness of oral 
cobalamin treatment versus intramuscular cyanocobalamin injections. Studies of longer duration will also be 
advantageous to eliminate any potential for a seasonal bias of the data.  
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