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REQUIRED READING: 
Before you begin with this case study, please remember that this and all other case studies in this course FNH 351 are meant to be learning opportunities and should be tackled by each student individually. This is your chance to learning by applying the material to a real-life case study. As described in the course syllabus, academic honesty is a core value of scholarship. Cheating and plagiarism (including both presenting the work of others as your own and self-plagiarism) are serious academic offences that are taken very seriously in the Faculty of Land and Food Systems. Please be mindful and support your and your classmates’ learning by completing this case study by yourself. 

Description of the case:
Becky is a 24-year-old female. For the past 6 months, she has been following a plant-based diet, excluding most animal products with the exception of eggs and dairy, which she eats occasionally. With her meals, she enjoys a cup or two of coffee or tea. Since starting the plant-based diet, she has been taking a multivitamin supplement each day as she heard individuals on plant-based diets may be at increased risk of nutrient deficiencies. Recently, she visited her doctor because she has been feeling very fatigued and has been having recurrent colds. She is regularly menstruating each month. Based on her symptoms and lab results, her doctor diagnosed that she is deficient in iron.   

Laboratory Results:
	Parameter
	Patient
	Normal Range

	Hemoglobin (g/dL)
	112
	120 – 155

	Mean corpuscular volume (fL)
	79
	82 – 98

	Transferrin saturation (%)
	14
	20 – 50 

	Ferritin (ug/L)
	11
	15 – 130

	Total vitamin B12 (pmol/L)
	243
	150 – 600 

	Erythrocyte folate (nmol/L)
	1101
	317 – 1422 



Multivitamin Supplement Composition:
	Vitamins
	Minerals

	Vitamin A
	300 mcg/1,000 IU
	Calcium
	400 mg

	Beta-Carotene
	600 mcg/1,000 IU
	Iodine
	0.15 mg

	Vitamin E
	12.6 mg/28 IU
	Iron
	7.5 mg

	Vitamin C
	150 mg
	Magnesium
	64 mg

	Folate
	0.4 mg
	Copper
	0.9 mg

	Vitamin B1
	3.85 mg
	Manganese
	5 mg

	Vitamin B2
	3.85 mg
	Chromium
	25 mcg

	Niacinamide
	14 mg
	Selenium
	55 mcg

	Vitamin B6
	5 mg
	Zinc
	8 mg

	Vitamin B12
	21.6 mcg
	
	

	Vitamin D
	20 mcg/800 IU
	
	

	Biotin
	4 mcg
	
	

	Pantothenic Acid
	11 mg
	
	

	Vitamin K1
	20 mcg
	
	


Case Study Questions:

1. As a result of iron deficiency, what medical condition does Becky have? (0.5 marks total) 

Becky has Iron deficiency with Anemia because she lacks both adequate levels of iron and  hemoglobin. 

2. Select two pertinent lab results and two clinical symptoms. Explain why iron deficiency would result in each of the two lab results and each of the two clinical symptoms. (0.5 marks each; 2 marks total)

Lab result 1:
The patient’s hemoglobin level is 112 g/dL which is below the normal range of 120 – 155 g/dL. Lack of hemoglobin results Anemia. 
Lab result 2: 
The patient’s ferritin level is 11 ug/L whereas the normal range is between 15-130  ug/L. This indicates that she has iron deficiency as her iron store levels are lower than normal. 

Iron deficiency with Anemia is the most common Iron deficiency for women to have. Because of lack of iron levels, less hemoglobin is made and therefore the individual can become anemic. 

Clinical symptoms: 
Two clinical symptoms seen in Becky is that she constantly feels fatigued and has recurrent colds. Because iron is needed for a healthy immune system, lack of may cause more frequent illnesses. Hemoglobin, found in red blood cells help carry oxygen around the body and the lack of it can make the individual feel unusual tiredness. 


3. Describe three factors that potentially contributed to her iron deficiency. Explain how each factor contributed to the deficiency. (0.5 marks each; 1.5 marks total). 

1) Becky drinks 1 or 2 cups of coffee or tea with her meals daily. Coffee and tea contain polyphenol (can reduce iron absorption by 50%). Therefore, even if her intake of iron was sufficient, polyphenol on her coffee and drink would reduce absorption by 50 percent. 
2)  She is also on a plant base diet which means that she mostly intakes non-heme iron which does not get absorbed as well as heme iron, from animal sources. Although occasionally eats eggs and milk which contain heme iron, the levels are much lower( 0.4 mg in milk) compared to meat (5 mg in liver). She  needs to have 1.8x more iron than the recommended amount as she does not consume meat because plant based foods have a lower absorption rate due to containing non-heme iron. 
3)  Becky has a regular menstruation period every month. This means that she loses a significant amount of blood every month that results in losing a lot of iron. Her iron intake and absorption did not replace the iron and hemoglobin she loses every month leading to her deficiency. 

4. What treatment would you recommend to this patient? (0.5 marks)

I would recommend Becky to take daily iron supplements and food fortified with iron such as flour along with a citric drink to increase iron absorption. In return she should  limit her cups of coffee and tea beverages as they reduce the absorption of iron. This way, her body’s iron levels will increase and make more hemoglobin, making her less fatigue and thus needing less coffee to feel energized during the day. 


5. Why did Becky have iron deficiency despite taking a daily multivitamin supplement? (0.5 marks)

Multivitamin supplements may contain little to nothing of iron as a large portion of the population gets sufficient iron from a healthy diet. Men, and post-menopausal women typically don’t need iron supplements. With the exception of anemic individuals and younger women, few groups are vulnerable to lack of iron. In addition, iron overdose represents the number one cause of accidental poisoning for young children. Eliminating iron from multivitamin supplements reduces the chance that kids will suffer from an overdose. Becky has iron deficiency because her daily multivitamin supplement does not have sufficient iron, in addition, her high consumption of coffee and tea reduces any iron that is in the multivitamin. It is important to also note that because of her plant-based diet, and losing blood due to monthly menstruation, she needs more iron as a plant based diet mostly contains non-heme iron which is not as absorbable as heme iron. It is recommended that vegetarians consume 1.8x more than the RDA for the age and gender in which Becky should be getting 32,4 mg/day but her multivitamin only gives her 7.5 mg of iron. 
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