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EDITORIAL

HEMOGLOBIN LEVELS FOR DETERMINING
ANEMIA: NEW WORLD HEALTH
ORGANIZATION GUIDELINES AND
ADAPTATION OF THE NATIONAL STANDARD

Gustavo F. Gonzales®', Victor Javier Suarez Moreno®?

! National Academy of Medicine, Lima, Peru.
? Instituto Nacional de Salud, Lima, Peru.

Anemia is a condition in which the number of red blood cells is insufficient to transport the
oxygen required by the cells for normal functioning. The hemoglobin value (g/dL) or hema-
tocrit (%) is used to diagnose anemia. Iron deficiency, inflammation, deficiencies of other
vitamins and micronutrients, hemoglobinopathies and hereditary diseases can cause anemia.

Estimates show that by 2021 there were 1.9 billion cases of anemia in the world, represen-
ting 24.3% of the world’s population of eight billion inhabitants for all ages . The populations
most affected by anemia are those from tropical areas, low and low-middle income countries.
An example are the high rates in sub-Saharan Africa and Southeast Asia, with figures exce-
eding 60% of the population of children aged 6 to 59 months, while the global percentage is
40%. Comparatively, the figures for anemia in this population group as of 2019 are 21% in
Latin America and 29% in Peru.

The first warning call for iron deficiency anemia was made by the WHO in 1959, when they
established a range of normality for children over 6-59 months, 6-12 years, male and female
adults, and pregnant women ®. The values established in 1959 were modified in 1968 © and
remained unchanged until 2024.

Peru is a country in which one third of the population lives in areas above 2,000 meters abo-
ve sea level (masl). In 1968, hemoglobin (Hb) was adjusted for altitude with a value of 1 g/dL.
Since 1989, in compliance with the proposal by the Centers for Disease Control and Prevention
(CDQ) in Atlanta ¥, an adjustment equation was constructed for altitude over 1,000 meters
above sea level; this adjustment is universally recommended for high altitude populations by the
World Health Organization (WHO) ©. With this adjustment it was evident that high altitude
populations have higher prevalence rates of anemia.

Several researchers have questioned the need to adjust hemoglobin for altitude in at least
three continents (America, Africa and Asia) ©®. Other researchers suggest redoing the adjust-
ment formula based on new data collected throughout the world ©. A recent study conducted
in Peru proposes that the CDC/WHO formula underestimates anemia in children aged 6 to
8 months residing in cities between 1400 and 2600 masl, while it may overestimate anemia
between 3000 and 4300 mas] ).

The WHO has published a new guideline on cut-off points for defining anemia this year.
The new recommendations have been formulated by conducting a systematic review using
the GRADE (Recommendations assessment, development and evaluation) methodology. The
guideline recommends an adjustment of Hb for altitude with a new equation that modifies the
cut-off points from 500 masl. This new formula increases the adjustment factor for altitudes

from 500 to 3000 masl and reduces it for altitudes above 3500 masl V.
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The guidelines also modified the hemoglobin cut-off
points to define anemia in children aged 6 to 23 months
(Hb=10.5 g/dL), in pregnant women in the second trimester
(Hb=10.5 g/dL) and in residents of high-altitude areas. The
WHO has not denied the fact that there may be new mo-
difications in the future as more convincing research with
greater certainty is developed V.

On April 8, 2024, the Peruvian Ministry of Health
(MINSA) promptly published Technical Standard NTS No.
213-MINSA/DGIESP-2024 2, which adapts the new he-
moglobin cut-off points proposed by the WHO.

These modifications occur at an important time, just
when the reduction of anemia has stagnated, which would
not allow meeting the targets of the Sustainable Develo-
pment Goals (SDGs) by 2030. The modification of the Hb
cut-off points should be taken into account for the new na-
tional surveys and the recalculation of previous years’ mea-
surements should be evaluated to determine the trend in the
prevalence of anemia.

The prevalence of chronic malnutrition evidenced by
stunting in children < 5 years in Peru decreased significantly
from 37% in 1992 to 13.1% in 2016. This decrease is con-
sidered a success attributed to a multisectoral government
intervention, which included substantial investment in the
expansion of anti-poverty policies and the introduction of
comprehensive health insurance (SIS) for the poorest sectors
of the population 9. This contrasted with the stagnation in
reducing the prevalence of anemia despite intense efforts by
national, regional and local governments.

The National Academy of Medicine (ANM), in its role
of participating in the discussion and orientation of health
problems and contributing to the progress of health scien-
ces, to the quality of medical training and research on the
medical-social reality of Peru, invites all educational institu-
tions and research centers to disseminate the new guidelines

and to develop the necessary research to reevaluate the pre-

REFERENCES

1. GBD 2021 Anaemia Collaborators. Prevalence, years lived with
disability, and trends in anaemia burden by severity and cause, 1990-
2021: findings from the Global Burden of Disease Study 2021. Lancet
Haematol. 2023;10(9):e713-€734. doi: 10.1016/S2352-3026(23)00160-6.
Epub 2023 Jul 31. Erratum in: Lancet Haematol. 2023;10(10):e796.
Erratum in: Lancet Haematol. 2024;11(1):e10.

2. World Health Organization (WHO). Iron deficiency anaemia. Report
of a study group. Geneva: WHO; 1959.

3. World Health Organization (WHO). Nutritional anemias. Report of
a WHO Scientific Group. Geneva: WHO; 1968.

https://doi.org/10.17843/rpmesp.2024.412.13894

valence of anemia in the different regions of the country, as
well as to generate new information that will allow the WHO
in the future to recommend new modifications of the Hb
cut-off points for defining anemia. As a way to start working
with the new guidelines, the ANM has formed a Temporary
Committee of Experts which, together with members of the
Academy, has incorporated researchers from the National
School of Public Health (MINSA) and three universities to
generate an institutional opinion on the new guidelines re-
commended by WHO.

The National Institute of Health (INS) in its mission to
promote, develop and disseminate research, technologies
and innovation in health that benefit the Peruvian popula-
tion has developed since 2017 a webpage for anemia preven-
tion in the “Prevention of Nutrient Deficiency” site, which
was developed to provide technical and educational infor-
mation related to the prevention and treatment of anemia in
children from 6 to 35 months, pregnant and puerperal wo-
men. This site was designed to be used by professional and
technical staff of first level health care facilities and includes
a calculator for hemoglobin adjustment by altitude, and one
for the calculation of iron supplement doses to be used ac-
cording to age, weight, Hb, and altitude adjustment. These
calculators should be updated promptly for effective use.

The reduction of anemia and the correct assessment for
the diagnosis of anemia involves the participation of all of
society as a whole, as well as national and international heal-
th agencies. Improved access to safe water and sanitation
significantly reduces anemia by preventing many infectious
diseases. Action against anemia should be comprehensive
and not only focused on iron deficiency. Scientific research
in particular areas such as the highlands and jungle which
have different conditions that may favor its presence will be
important to understand the different types of anemia in the

country and how to address them.

4. Centers for Disease Control (CDC). CDC criteria for anemia in
children and childbearing-aged women. MMWR Morb Mortal Wkly
Rep. 1989 9;38(22):400-4.

5. World Health Organization (WHO). Iron Deficiency Anemia Assess-
ment, Prevention and Control: A guide for programme managers.
Geneva: WHO; 2001.

6. Gonzales GE, Rubin de Celis V, Begazo ], Del Rosario Hinojosa
M, Yucra S, Zevallos-Concha A, Tapia V. Correcting the cut-off
point of hemoglobin at high altitude favors misclassification of
anemia, erythrocytosis and excessive erythrocytosis. Am ] Hematol.
2018;93(1):E12-E16. doi: 10.1002/ajh.24932.

1103


https://doi.org/10.17843/rpmesp.2024.412.13894
https://www.doi.org/10.1016/S2352-3026(23)00160-6
https://www.doi.org/10.1002/ajh.24932

REV PERU MED EXP SALUD PUBLICA. 2024;41(2):102-4.

Gonzales and Suarez

10.

Sarna K, Gebremedin A, Brittenham GM, Beall CM. WHO hemoglo-
bin thresholds for altitude increase the prevalence of anemia among
Ethiopian highlanders. Am ] Hematol. 2018;93(9):E229-E231. doi:
10.1002/ajh.25194.

Sarna K, Brittenham GM, Beall CM. Current WHO hemoglobin thres-
holds for altitude and misdiagnosis of anemia among Tibetan highlan-
ders. Am ] Hematol. 2020;95(6):E134-E136. doi: 10.1002/ajh.25765.
Kanu FA, Jefferds MED, Williams AM, Addo OY, Suchdev PS, Sharma
AJ. Association between Hemoglobin and Elevation among School-
aged Children: A Verification of Proposed Adjustments. Am J Clin
Nutr. 2023;118(1):114-120. doi: 10.1016/j.ajcnut.2023.04.014.

Aparco JP, Santos-Antonio G, Bautista-Olortegui W, Alvis-Chirinos
K, Velarde-Delgado P, Hinojosa-Mamani P, et al. Iron status and

104 |

11.

12.

13.

hemoglobin adjustment by altitude to define anemia in children
aged 6 to 8 months living in Lima, Arequipa, Cusco and Puno. Rev
Peru Med Exp Salud Publica. 2023;40(4):395-405. doi: 10.17843/
rpmesp.2023.404.12573.

World Health Organization (WHO). Guideline on haemoglobin
cutoffs to define anaemia in individuals and populations. Geneva:
WHO; 2024.

Ministerio de Salud del Perd. NTS N° 213-MINSA/DGIESP-2024,
Norma Técnica de Salud: Prevencién y control de la anemia por de-
ficiencia de hierro en el nio y la nifia, adolescentes, mujeres en edad
fértil, gestantes y puérperas. Lima: MINSA; 2024.

Santos MP, Turner B, Chaparro MP. The double burden of malnutrition
in Peru: An update with a focus on social inequities. Am ] Clin Nutr.
2021;113(4):865-873. doi: 10.1093/ajcn/nqaa387.

https://doi.org/10.17843/rpmesp.2024.412.13894


https://doi.org/10.17843/rpmesp.2024.412.13894
https://www.doi.org/10.1016/j.ajcnut.2023.04.014
https://www.doi.org/10.17843/rpmesp.2023.404.12573
https://www.doi.org/10.17843/rpmesp.2023.404.12573
https://www.doi.org/10.1093/ajcn/nqaa387

