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Anaemia is often managed like an abandoned dog in medicine
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Overview

1. Epidemiology

2. Ethical principles
3. The principles applied



Objectives

• Overview of anaemia 
epidemiology

• World Health Organisation
• HPCSA

• The four pillars of medical ethics 
applied to clinical practice

• Convince everyone of the 
critical importance of correctly 
diagnosing, treating and 
monitoring iron deficiency and 
iron deficiency anaemia



Why are we talking 
about ethics related 
to anaemia?
• Anaemia, specifically iron 

deficiency is not:
• Recognised
• Recognised as important
• Diagnosed
• Further investigated as to cause
• Correctly treated or 

inadequately treated
• Monitored when treated



1.Epidemiology anaemia



PREVALENCE ANAEMIA

• Anaemia affects 2.36 billion (2.35–2.37 billion) individuals worldwide
• The prevalence of iron-deficiency anaemia alone was 1.46 billion (1.45-1.46

billion).

8





Anaemia prevalence: Data from 187 
countries (1990 – 2010) 

Kassebaum NJ et al. Blood 2014; 123: 615-624
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Kassebaum NJ et al. Blood 2014; 123: 615-62411



The prevalence of iron deficiency was 39.8% in all participants and females and 
Black Africans had a very high prevalence of 56.6% and 50.7%, respectively.

Phatlane DV et al. Clin Chim Acta. 2016 Sep 1;460:240-5
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ID IN PREGNANCY
• Fertile, non-pregnant women

• 40% iron deficient (low reserves)

• Pregnant women
• 35-80% anaemic (Africa, Asia and Latin 

America) compared to 20-45% in high-
income countries

• 75% IDA
• 25% other

• Folate
• B12
• Haemoglobinopathies, RBC 

membrane disorders, 
schistosomiasis, etc.

• 42% Non-anaemic iron deficiency (NAID)

• Post-partum anaemia in 1/3

Auerbach M et al. J Matern Fetal Neonatal Med 2019;3:1-4 
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Iron deficiency anaemia – did you know?
• It is the 4th leading cause of disability worldwide, as assessed in the 

2016 Global Burden of Disease study (34.7 million YLD)1,2

• IDA is the leading cause of disability in low-middle socio-economic 
development index (SDI) countries1

•IDA is also the leading cause of 
disability in women worldwide…!1

The disability-adjusted life-year (DALY) is a time-based measurement of health1

combining the years of life lost due to early death with years lived with disability (YLD), 
where disability is defined as any short- or long-term health loss1

1. Vos et al. Lancet 2017;390:1211-1259 
2. Murray et al. NEJM 2013;369:448–57 

3. Hunt. J Nutr 2002;132:794S–801S 
4. Horton & Ross. Food Policy 2003;28:51–75 
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In summary:
We have a problem!
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2. Ethical principles
What is the ethical lens we are looking through?
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WHO – Rights-based 
approach rooted in 
ethics

• “The rights-based approach is 
rooted in ethics, which involves 
understanding, defending, and 
recommending concepts and 
standards of right and wrong 
conduct. 

• This conduct is usually described 
with reference to what humans 
should do to benefit society, that is, 
to do no harm and promote 
fairness and equality through a 
rights-based lens. ”

World Health Organization. 2015. Health and human rights 2015. http://www.who.int/mediacentre/factsheets/fs323/en/.





HPCSA - Core 
ethical values and 
standards
• Respect for persons

• Best interest or well-being: non-maleficence

• Best interest or well-being: beneficence

• Human rights

• Autonomy

• Integrity

• Confidentiality

• Compassion

• Tolerance

• Justice

• Professional competence and self-improvement

• Community

HPCSA. Ethical guidelines for good practice in the health care professions.





3. Ethical principles applied
What do we do with these?
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Human rights

As with access to health care, access to accurate 
anaemia diagnosis, treatment and comprehensive 

follow-up is a human right, as a necessary 
component of the right to health.

Sinharoy SS, Fanzo J. Ann N Y Acad Sci. 2019 Aug;1450(1):239-248. 



Kruk ME et al. Lancet Glob Health. 2018 Nov;6(11):e1196-e1252. 



Kruk ME et al. Lancet Glob Health. 2018 Nov;6(11):e1196-e1252. 

Equity in health care quality

• The commission 
defines equity in 
health care quality as 
“the absence of 
disparities in the 
quality of health 
services between 
individuals and groups 
with different levels of 
underlying social 
disadvantage.”



Kruk ME et al. Lancet Glob Health. 2018 Nov;6(11):e1196-e1252. 



The Result?



Kruk ME et al. Lancet Glob Health. 2018 Nov;6(11):e1196-e1252. 



This is a wake-up call!
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Heavy menstrual bleeding

• 1/3-1/2 of all adolescents
• 1/3 will visit GP in a 3 year period
• 1/20 will end up in ICU with severe 

IDA

33

= POPULATION AT RISK IF 
THEY FALL PREGNANT



Factors contributing to Iron Deficiency in pregnancy

• Poor dietary intake
• Short inter-pregnancy interval
• History of menorrhagia with poor iron status before pregnancy
• Other factors 

– Nausea and vomiting of pregnancy
– Inflammatory bowel disease
– Bariatric surgery (eg, gastric bypass), etc.





Respect for persons

• Health care practitioners should respect patients as persons, and 
acknowledge their intrinsic worth, dignity, and sense of value.

HPCSA. Ethical guidelines for good practice in the health care professions.



Autonomy and self-liberty

• Many women lack the decision-making autonomy and freedom of 
movement to seek out and visit a health care provider. 

• Similarly, for the poor and disadvantaged, the financial and 
opportunity costs of accessing high-quality care may make it difficult 
or impossible for them to seek health care.

Levesque JF et al. Int J Equity Health. 2013 Mar 11;12:18.
Braveman, P. & S. Gruskin. 2003. Poverty, equity, human rights and health. Bull.World Health Organ. 81: 539–545.



WHO – Rights-based 
approach rooted in 
ethics

• Emphasises the principles of:
• Accessibility
• Quality
• Non-discrimination
• Availability
• Accountability
• Universality

World Health Organization. 2015. Health and human rights 2015. http://www.who.int/mediacentre/factsheets/fs323/en/.



• Levesque et al. define access as “the opportunity to reach and obtain 
appropriate health care services in situations of perceived need for care.”

• Conceptual framework of accessibility include dimensions relating to:
• Health providers and systems (supply side)
• Individuals and populations (demand side)

Levesque JF et al. Int J Equity Health. 2013 Mar 11;12:18.



Implication lack of 
access in patients 
with anaemia

• Those most at risk for anaemia 
may also be most at risk of lacking 
access to high-quality health 
services.

• Populations at highest risk:
• Young children
• Pregnant women
• Women of reproductive age
• Elderly
• Patients with chronic disease, 

e.g. helminth infections
• The poor
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Normative gender beliefs

• Gender differences in health in India
• Found that women, despite being:

• Objectively less healthy than men  based on medical examinations
• Better self-reported health status than men

• Attributed to gender differences in social expectations
• Women had lower expectations of good health
• Thus reported higher satisfaction with their (objectively poor) health status 

than men

Nussbaum, M.C. 2011. Creating Capabilities. Cambridge, MA and London, England: Harvard University Press.



“…not only is non-treatment higher among women
than among men, but women are more likely to self-treat

or to receive treatment from informal health providers, or 
receive treatment for shorter periods of time than men.”

Might explain why…

Iyer, A et al. 2008. The intersections of gender and class in health status and health care. Glob.Public Health 3(Suppl. 1): 13–24.



Known effective 
medicine witheld

• Study on the relapse rate of typhoid 
fever

• Chloramphenicol had been shown to 
be an effective treatment (halving 
typhoid mortality)

• 408 charity cases with Typhoid Fever
• 251 given chloramphenicol (20 

(7.97%) died)
• 157 symptomatic treatment only 

(36 (22.9%) died)
• i.e. 23 patients died who 

should not have

Beecher HK. Ethics and clinical research. N Engl J Med. 1966 Jun 16;274(24):1354-60. 



Tuskegee Syphilis 
Study 1932-1972

• Epidemiological Study – The Natural 
History of Syphilis

• Cohort of African-American men with 
syphilis

• Men either not told or were misled 
about the nature of their disease.

• They were denied treatment and 
discouraged from seeking alternative 
advice or treatment.

• Even when effective treatment for 
syphilis became available from the 
1940s, they were not offered this.

• Patients followed up until 1972 when the 
study was closed owing to public outcry.

Image from: Finding your roots



https://www.mcgilltribune.com/sci-tech/sick-and-tired-how-the-medical-field-neglects-womens-health-03232021/



https://www.mcgilltribune.com/sci-tech/sick-and-tired-how-the-medical-field-neglects-womens-health-03232021/

“Compassion and respect towards patients are 
essential to delivering effective healthcare. Despite 
advances made by activists and patients alike, the 
medical field perpetuates its extensive history of 
sexism, putting women’s lives and well-being at risk. 
From dismissive doctors to inadequate research, the 
healthcare gender bias prevents women from 
receiving the medical services they need and deserve.”

https://www.weforum.org/agenda/2017/03/compassion
https://postgraduateeducation.hms.harvard.edu/trends-medicine/setting-stage-why-health-care-needs-culture-respect
https://www.who.int/news/item/08-03-2020-women-s-health-and-rights-25-years-of-progress
https://www.theguardian.com/lifeandstyle/2017/nov/20/healthcare-gender-bias-women-pain
https://medicalxpress.com/news/2021-03-gender-bias-medicine-medical-women.html


So why the hesitancy?

• Problem too overwhelming?
• Too little understanding?
• Doubt in the science?
• Cost to society?
• Not enough budget?
• Psychological 

overwhelmedness?
• Lack of manpower
• Doubt in the treatment?
• Harm of treatment?





Non-maleficence – Primum non nocere

• Anaemia is associated with a range of adverse health outcomes as well as 
general decreased quality of life.

• The burden or harm resulting from incomplete interpretation of diagnostic 
tests can include incomplete or lower quality treatment services resulting in 
poorer health outcomes and, indirectly, in lower work productivity and 
income. 

Sinharoy SS, Fanzo J. Ann N Y Acad Sci. 2019 Aug;1450(1):239-248. 



Non-maleficence – Primum non nocere

• Burden or harm involved in obtaining a diagnosis versus long-term harmful 
consequences of not obtaining a diagnosis.

• The interpretation, follow-up, and treatment from an anaemia diagnosis—or 
the lack thereof - can create several types of burden in individuals and 
populations. 

Sinharoy SS, Fanzo J. Ann N Y Acad Sci. 2019 Aug;1450(1):239-248. 



Stages of iron deficiency
Progressive iron depletion and deficiency 
Stage I:
Iron depletion
(NAID)

Serum iron – can be low
Serum ferritin – low
Iron stores – low or absent 

Not anaemic
No morphologic changes 

Stage II:
Early iron deficiency 

Serum iron – can be low
Serum ferritin – low
Iron stores – absent

Normocytic anaemia
No morphologic changes 

Stage III: 
Advanced iron deficiency 

Serum iron – can be low
Serum ferritin – low
Iron stores – absent

Increased RDW
Microcytic hypochromic anaemia
Tissue changes – glossitis, stomatitis, 
koilonychias, oesophageal webbing 

Table adapted from: Barragán-Ibañez G, et al. Rev Med Hosp Gen Mex 
2016;79:88−97 and Soppi ET. Clin Case Rep 2018;6:1082–6 NAID, non-anaemic iron deficiency; RDW, red blood cell distribution width 51



Key learning point

• Iron is needed in every cell in the body
• 50% RBCs
• 50% everything else

• Iron deficiency without anaemia can 
present with all the symptoms of iron-
deficiency anaemia

= Non-anaemic iron deficiency (NAID)

Abbaspour N, et al. J Res Med Sci 2014;19:164−74;
Soppi ET. Clin Case Rep 2018;6:1082−6 52



The misogyny of iron deficiency

Dugan C, et al. Anaesthesia 2021;76:56–62
53

Symptoms of iron deficiency reported by 457 women
Percentage of respondents (%)

20 40 60 80 1000

Exhaustion

Muscle weakness
Brain fog

Shortness of breath

Dizziness

Hair loss

Dry skin
Headache

Poor/brittle nails

Depression

Pica
Chest pain

Fluid retention
Shaking

Bruising
Vision problems

Muscle pain
Restless legs

Joint pain

Trouble sleeping

Irritability
Heart palpitations

Anxiety

Feeling cold

Fatigue 

Sy
m

pt
om

s





Philip KEJ, et al. Br J Haematol. 2020 May;189(3):566-572.

N=4451
NAID defined as SF < 30
AND 
Hb >=12 g/dL in women
Hb >= 13 g/dL in men



Philip KEJ, et al. Br J Haematol. 2020 May;189(3):566-572.



Philip KEJ, et al. Br J Haematol. 2020 May;189(3):566-572.



Hidden costs – pressures on rest of health 
care system.
• Untreated and undiagnosed iron deficiency might lead to extensive 

investigations for other conditions based on the patient’s symptoms
• Intractable headaches

• CT, MRI
• Palpitations

• Holter
• Echocardiography
• Angiography

• Fatigue
• Extensive metabolic and endocrine testing and screening

• Use of alternative treatments
• Transfusion vs iron

• Cost and complications



The SANBS perspective

• Blood is a gift and scarce resource
• More than a million blood products to >320 000 patients
• Main drivers of blood product use include: 

• Obstetric haemorrhage
• Cytopaenias associated with TB/HIV/medical
• Trauma and Surgery

• Contrast to developed countries:
• Elderly patients undergoing complex CVS and orthopaedic surgery
• Trauma/sepsis
• Malignancy

• 20% of donor population is deferred
• Single biggest reason: 50% of deferrals

• Low haemoglobin levels

Thomson J, Poole C, van den Berg K. Towards the future of blood transfusion – the South African National Blood Service’s perspectives on cellular therapeutic 
services and products. South African Med J 2019;109(8b). 

Adapted with permission from Dr M Gibbs
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South Africa:
Blood as a scarce 
resource

• Less than 1% of South Africans are active blood donors

• One unit lasts 42 days

• SANBS aims to collect 3000 units per day

Adapted with permission from Dr M Gibbs
60
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IRON NEEDED

1260 mg

Mother

Baby

Placenta

Birth

450 mg

270 mg

90 mg

250 mg

Iron lost* 200 mg

*Iron lost gut, skin, urine Scholl TO. Nutr Rev. 2011 Nov;69 Suppl 1(Suppl 1):S23-9. 



IRON NEEDED

1260 mg

Mother

Baby

Placenta

Birth

450 mg

270 mg

90 mg

250 mg

Iron lost* 200 mg

*Iron lost gut, skin, urine Scholl TO. Nutr Rev. 2011 Nov;69 Suppl 1(Suppl 1):S23-9. 



Effects of ID on 
mother

The lower the Hb, the closer to the cliff of 
PPH-related M&M

Increased risk of infection

Reduced breast milk iron in severe IDA*

Increased post-natal depression

Decreased bonding mother and baby

Fatigue & Forgetfulness

*Kumar A et al. Pediatrics. 2008 Mar;121(3):e673-7. doi: 10.1542/peds.2007-1986. 

Wassef A et al. J Psychosom Obstet Gynaecol. 2018 Jan 24:1-10. doi: 10.1080/0167482X.2018.1427725. [Epub ahead of print] 
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Effects of iron deficiency on baby

Increased risk of:
• Foetal death1

• Low birth weight1,2

• Intra-uterine growth restriction2

• Preterm birth1,2

• Lower cord Hb levels compared to controls3

• Poor bonding with mother4

1. Harvey T, et al. Womens Health (Lond) 2016;12:95–102;
2. Ganju S. Int J Clin Obstet Gynaecol 2020;4:152–5; 
3. Timilsina S, et al. BMC Pregnancy Childbirth 2018;18:70;
4. Murray-Kolb LE, Beard JL. Am J Clin Nutr 2009;89:946S–50S Hb, haemoglobin 65



Effect of iron deficiency on auditory development

• Prospective, cohort studies

• 2010: Premature babies (27–33 weeks) with latent 
iron deficiency (cord ferritin 11–75 ng/mL) have 
abnormal auditory neural maturation compared with 
infants with normal iron status

• 2013: Mature infants (≥35 weeks) with latent iron 
deficiency (cord ferritin 11–75 ng/ml) have abnormal 
auditory neural maturation compared with infants 
with normal iron status

Amin SB, et al. J Pediatr 2010;156:377–81; Amin SB, et al. J Pediatr 2013;163:1267–71 66



Neurocognitive defects in 
children of anaemic mothers

• Drakenstein Health Study
• Prospective from 20-28 

weeks gestation
• 1143 live births
• 1002 children in follow-

up @ 24 months

• Effects at AGE 2 YEARS born of 
ANAEMIC mothers

• Lower cognitive scores
• Lower receptive language 

scores
• Lower expressive 

language scores

Georgieff MK et al. Annu. Rev. Nutr. 2019. 39:7.1–7.2

Georgieff MK. Am J Clin Nutr 2017;106(Suppl):1588S–93S

Radlowski EC et al  Frontiers in Human Neuroscience 2013  7:585
Donald KA et al. PLoS Med. 2019 Sep 27;16(9):e1002920. 



Neurocognitive consequences of iron deficiency

Effects at age 4–6 years old in 
formerly iron deficient (FID) infants:
• Slower perceptual speed

• Poorer motor proficiency

• Impaired language abilities

• Increased fearfulness, unhappiness 
and wariness

• Increased fatigue/low activity

• Increased proximity to the mother 
during free play, developmental 
testing and at home

Algarín C, et al. Pediatr Res 2003;53:217–23; 
Lozoff B, et al. Nutr Rev 2006;64:S34–91;
Lozoff B, et al. J Nutr 2007;137:683–9

These effects were demonstrated in multiple studies that used standardised 
educational tests and global tests of infant development in children aged 4–6 years 68



Neurocognitive consequences of iron deficiency

Effects at early adolescence of FID infants:
• Slower perceptual speed
• Poorer spatial memory
• Attention problems
• Decreased scores on reading and arithmetic
• Increased chance of repeating a grade
• Increased need for referral for tutoring
• Increased risk-taking behaviour
• Increased anxiety and depression
• Increased social problems
• Increased delinquent behaviour
• Increased aggression

Lozoff B, et al. Pediatrics 2000;105:E51

These effects were demonstrated in a study of 191 participants aged 11–14 years from Costa Rica. A 
comprehensive set of cognitive, socioemotional and motor tests were used, as well as various measures of school 

functioning.  
FID, formerly iron deficient 69



Neurocognitive consequences of iron deficiency

Lukowski AF, et al. Nutr Neurosci 2010;13:54–70;
Lozoff B, et al. J Pediatr 2013;163:10.1016/j.jpeds.2013.05.015

These effects were demonstrated in a study of 122 participants aged 19 years from Costa Rica.
Various standardised tests were used to measure recognition memory and executive function

Effects at young adulthood:
• Decreased recognition memory

• Poorer on tests of strategy shifting
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Neurocognitive consequences of iron deficiency

These effects were demonstrated in a study of 122 participants aged 22–27 years 
from Costa Rica. Education, employment, marital status, and physical and mental 

health were evaluated using standardised survey questions.  
FID, formerly iron deficient

Effects at adulthood:
• More likely to be single

• Larger proportion of FID infants did not complete 
high school and were not pursuing further training 
and education by age 25

• Increased feelings of detachment

• Increased negative emotions

• Decreased ratings of emotional health

Lozoff B, et al. J Pediatr 2013;163:10.1016/j.jpeds.2013.05.015
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Postnatal Iron Status and Deficiency

• Postnatal Iron Deficiency (PNID) extremely common in toddlers and infants
• Up to 80% prevalence in low-middle income countries
• 9-45% in high income countries

• PNID has been convincingly linked to short- and long-term 
neurodevelopmental abnormalities

• Until recently PNID thought to be due to a combination of poor dietary intake 
and blood loss (from intestinal infections)

• Recent large RCT in pregnant women in a Chinese population with moderate 
iron deficiency demonstrated that PNID driven to a large degree by the iron 
status of the neonate

Shao J et al. J Nutr 2012; 142:2004-9



Treatment of iron deficiency in pregnancy

Breymann C, et al. J Perinat Med 2011;39:113–21; 
Auerbach M. Reprod Health 2018;15 (Suppl 1):96;
Ferinject SmPC, February 2022

IV iron treatment in pregnancy should be confined to the 2nd and 3rd trimester if the benefit is judged to 
outweigh the potential risk for both the mother and the foetus. A careful risk/benefit evaluation is required 
before use during pregnancy, and IV iron should not be used during pregnancy unless clearly necessary.

Hb, haemoglobin; IV, intravenous
73

1st trimester Iron deficiency only Oral iron Sensitive
Iron deficiency anaemia (Hb <11 g/dL) Oral iron Sensitive

2nd trimester Iron deficiency only Oral iron Sensitive
Iron deficiency anaemia (Hb <10.5 g/dL) IV iron Sensitive

3rd trimester Iron deficiency only IV iron Critical
Iron deficiency anaemia (Hb <11 g/dL) IV iron Critical

6–24 months of infancy Iron deficiency Oral iron Critical

If poor response to oral iron or intolerance, 
treat with intravenous iron





Beneficence –
doing what is good

• Problem is common

• For the vast majority:
• Diagnosis is simple and cheap
• Treatment is cheap and safe

• For a minority where IV iron is required
• Modern irons very safe

• Potential impact on mother, baby, child and 
society potentially huge

• We are creating public good, by ensuring that 
diagnostics and treatment are reaching those who 
need them.

Sinharoy SS, Fanzo J. Ann N Y Acad Sci. 2019 Aug;1450(1):239-248. 



What can I do?
Pick one…



Don’t ignore the symptoms…

Dugan C, et al. Anaesthesia 2021;76:56–62
77

Symptoms of iron deficiency reported by 457 women
Percentage of respondents (%)

20 40 60 80 1000

Exhaustion

Muscle weakness
Brain fog

Shortness of breath

Dizziness

Hair loss

Dry skin
Headache

Poor/brittle nails

Depression

Pica
Chest pain

Fluid retention
Shaking

Bruising
Vision problems

Muscle pain
Restless legs

Joint pain

Trouble sleeping

Irritability
Heart palpitations

Anxiety

Feeling cold

Fatigue 
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Create awareness…tell one person.



If you or someone you love, is 
pregnant, ask to be tested for 

iron deficiency…not just 
haemoglobin!



Get tested for iron 
deficiency…encourage a loved one to 

go with you…





Get 
treatment…and 
take it…usually 
for at least 3 
months!



Monitor 
response to 
treatment…
oral iron often 
not tolerated 
or ineffective.



If oral iron not working or not 
tolerated, ask for IV iron.



Don’t forget 
about your 
infant…6-18 
months!



Don’t press 
snooze…!



Let’s ACT!



Even if one step at a time…





In summary:
We have an opportunity!
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