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Abstract
Background: The overall contribution of vitamin B12 deficiency to the global burden of anemia in infants and children is probably 
higher. Early identification of B12 deficiency will result in their timely management and prevention of a lot of consequences, including 
social and economic burden.
Objective: To determine the frequency of vitamin B12 deficiency in pediatric patients admitted with anemia in a public sector tertiary 
care hospital.
Methods: This was a descriptive cross-sectional study conducted at the department of pediatrics, Fazaia Ruth Pfau Medical College 
during the period of three months from October 2024 to December 2024. All patients of either gender aged 6 months to 3 years of 
age (sample size=129) who were admitted to the pediatric ward with anemia were enrolled. A serum vitamin B12 level greater than 
300 pg/mL was considered normal. Levels falling between 200 and 300 pg/mL were classified as borderline, whereas Vitamin B12 
levels below 200 pg/mL indicated a deficiency. Statistical analysis was done using SPSS version 23.
Results: Of 129 patients, the mean age was 1.96 ±0.69 years. Gender distribution showed 67 (51.9%) males and 62 (48.1%) 
females. The mean weight of the patients was 13.68 ±3.15 kg. The mean vitamin B12 level of the patients was 245.09 ±69.06 
picogram per ml. The frequency of vitamin B12 level deficiency was found to be 47 (36.4%).
Conclusion: The frequency of vitamin B12 deficiency was found considerably higher in pediatric patients admitted with anemia, in 
a tertiary care Hospital.
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INTRODUCTION
Vitamin B12, also known as cobalamin (Cbl), is a vital 
water-soluble nutrient involved in the production of 
neurotransmitters, DNA, and RNA, which are essential 
for cell replication and repair [1]. Vitamin B12 is 
predominantly present in animal-derived foods such as 
meat, fish, poultry, eggs, and dairy products, and the 
advised daily intake for this vitamin is 2.4 micrograms 
[2]. Vitamin B12 deficiency is frequently seen in our 
community, primarily due to an unbalanced diet and 
insufficient intake of B12-rich foods [3].

In Pakistan, the prevalence of vitamin B12 deficiency 
has been reported to range from 10% to 52%, according 
to various studies conducted by researchers [4, 5]. 
The main causes of vitamin B12 deficiency in the 
general population are anemia and gastritis, which 
both lead to impaired absorption of vitamin B12 [6]. 
Clinical consequences are often severe and they are an 
important cause of morbidity and mortality, especially 
in pediatrics [7]. Cobalamin (vitamin B12) deficiency in 

infants often presents with vague symptoms, leading 
to possible delays in diagnosis. Common early signs 
include poor growth, vomiting, increased irritability, 
muscle weakness, and difficulty transitioning to solid 
foods. Since vitamin B12 plays a crucial role in brain 
development, neurological symptoms frequently occur. 
Affected individuals may exhibit symptoms such as 
feeding difficulties, reduced muscle tone, developmental 
delays or regression, tremors, involuntary movements, 
and seizures [8].

In older children, severe deficiency may cause skin 
pigmentation changes, particularly on the fingers, 
toes, underarms, arms, and inner thighs [9]. Additional 
symptoms can include numbness, unsteady movements, 
abnormal motor function, tongue inflammation, and 
behavioral changes [6]. The better-known neurological 
manifestations of vitamin B12 deficiency, such as 
paresthesia and ataxia, may also be present in infants, 
but remain undetected as the infant is too young to 
communicate such specific symptoms. A practical way 
to detect vitamin B12 deficiency early is by assessing 
serum B12 levels before noticeable symptoms develop. 
Studies have highlighted an association between B12 
deficiency and neuropsychiatric disorders, even when 
anemia or macrocytosis is not present [10].
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Two groups of patients should be considered for 
diagnostic testing for B12 deficiency. The first group 
comprises those with clinical evidence of B12 deficiency, 
including macrocytic anemia and/or neurological 
symptoms. In such patients, laboratory tests may help to 
confirm the diagnosis, but a firm clinical suspicion of B12 
deficiency warrants immediate treatment with B12 [11]. 
The other, much larger group of patients who experience 
nonspecific symptoms, quite often not including anemia, 
presents a greater challenge. This group includes elderly 
individuals, individuals on a diet with limited amounts of 
B12, such as vegans, individuals with impaired fertility, 
patients with gastrointestinal diseases, and patients with 
non-characteristic and unexplained hematological or 
neurological symptoms [12]. Serum B12 level is usually 
the first-line test. In general, a value well below the lower 
limit of the reference interval is indicative of probable B12 
deficiency, whereas a value well above this limit indicates 
a sufficient B12 status. Important exceptions may occur 
in the presence of circulating antibodies against intrinsic 
factor in patients with pernicious anemia, in whom 
spuriously normal B12 levels have been reported [13].

If the patient was found deficient, they were given specific 
management along with dietary counselling, in addition 
to treatment of the primary disease, for admission. 
Patients newly diagnosed with B12 deficiency are 
usually given 1000 mcg of the vitamin by intramuscular 
injection once a week for four weeks, then once a 
month as maintenance therapy [14]. This study aimed 
to evaluate the prevalence of vitamin B12 deficiency in 
pediatric patients admitted with anemia.

MATERIALS AND METHODS
This was a descriptive cross-sectional study conducted 
at the Department of Pediatrics, Fazaia Ruth Pfau 
Medical College during the period of three months from 
October 2024 to December 2024. The study was started 
after approval of the synopsis was obtained from the 
Ethical Committee of the institute (Ref. No.: FRPMC-
IRB-2024-77).

Children with the age between six months to three years 
of either gender and admitted in pediatric ward with 
anemia were included in this study whereas patients with 
recent history of blood transfusion within 3 months, taking 
oral vitamin B12 supplement in any dose, third grade 
of Protein-Calorie Malnutrition, primary disease such 
as hepatic disease, multiple myeloma, chronic kidney 
disease, malabsorption syndrome, chronic diarrhea and 
patients on chemotherapeutic or immunosuppressive 
drugs were excluded from the study.

Sample size was calculated by using the OpenEpi 
sample size calculator, taking the statistics of vitamin 
B12 deficiency in anemic pediatric patients as 31.2% 
[15]. The calculated sample size is 129 with 95% 

confidence interval and 8% margin of error. Non-
probability, consecutive Sampling technique was used.

All children admitted to the pediatric ward fulfilling 
the inclusion criteria were recruited in the study after 
taking informed consent from their parents. After 
taking an adequate history, physical examination, and 
acute management of the problem for which the child 
was admitted, a venous blood sample was collected 
by a trained staff member in a serum bottle and sent 
for vitamin B12 at the lab of Civil Hospital Karachi. A 
serum vitamin B12 level greater than 300 pg/mL was 
considered normal. Levels falling between 200 and 300 
pg/mL were classified as borderline, whereas Vitamin 
B12 levels below 200 pg/mL indicated a deficiency [16].

Statistical analysis was done using SPSS version 23. Data 
was analyzed in terms of frequencies and percentage 
for qualitative variables such as gender, vitamin B12. 
Mean and SD were calculated for quantitative variables 
such as age, weight, and vitamin B12 level. Effect 
modifiers like age, gender, and weight were addressed 
through stratification. Post-stratification Chi-square test 
was applied. P-value <0.05 was considered statistically 
significant.

RESULTS
Table 1 shows demographic characteristics of patients. 
Among 129 patients, 66.7% were aged less than 2 years, 
while 33.3% were aged more than 2 years. Gender 
distribution revealed 67 males (51.9%) and 62 females 
(48.1%). Additionally, 83 patients (64.3%) weighed less 
than 14 kg, while 46 patients (35.7%) weighed more 
than 14 kg.

Table 1: Demographic characteristics. 

Variables Frequency Percentage
Gender
Male 62 48.1
Female 67 51.9
Age
≤ 2 years 86 66.7
> 2 years 43 33.3
Weight
≤ 14 kg 83 64.3
> 14 kg 46 35.7

Table 2: Mean vitamin B12 level of the patients, in picogram /ml 
(n=129).

Mean ±SD Minimum value Maximum value
245.09 ±69.06 pg/mL 128 pg/mL 412 pg/mL

The average vitamin B12 level among the patients 
was found to be 245.09 picograms per milliliter, with a 
standard deviation of 69.06 picograms per milliliter. This 
indicates variability in the vitamin B12 levels across the 
patient population, as reflected by the standard deviation 
(Table 2).
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Table 3: Comparison of vitamin B12 deficiency with respect to age.

Variable
Vitamin B12 Deficiency

Total
n(%) p-valueYes

n(%)
No

n(%)
Age
≤2 years 31 (36.0) 55 (64.0) 86 (100)

0.897
>2 years 16 (37.2) 27 (62.8) 43 (100)
Weight 
≤14 Kg 28 (33.7) 55 (66.3) 83 (100)

0.392
>14 Kg 19 (41.3) 27 (58.7) 46 (100)

Vitamin B12 deficiency, defined as levels less than 200 
picograms per milliliter, was observed in 47 patients 
(36.4%) in Fig. (1).

In Table 3, the comparison of vitamin B12 deficiency 
with general characteristics revealed no significant 
relationship with age (p=0.897). On stratification, there 
was no significant association found between vitamin 
B12 deficiency and weight (p=0.392).

DISCUSSION
This study evaluates the prevalence of vitamin B12 
deficiency and its association with anemia in children 
aged six months to three years. The findings highlight 
the extent of vitamin B12 deficiency in this age group 
and its potential role in contributing to anemia. In a 
study, it was reported that vitamin B12 deficiency was 
identified in 8.16% (8/98) of anemic children, while a 

combined deficiency of vitamin B12 and iron was found 
in 3.06% (3/98) of cases [17]. Whereas in this study, the 
frequency of vitamin B12 level deficiency was found to be 
47 (36.4%) of anemic patients. Another study reported a 
prevalence of vitamin B12 deficiency of 13.8% among 
preschool children [18]. Pasricha et al. analyzed the 
micronutrient status of 396 children aged 12-23 months 
in rural Karnataka, South India, focusing on vitamin B12, 
folate, iron, and vitamin A. Their study found that 65.6% 
of the children had at least one micronutrient deficiency, 
underscoring the need to prioritize breastfeeding children 
aged 1-2 years in supplementation programs [19].

However, this study is not representative of the entire 
state and does not account for regional differences 
or associated factors. In comparison, nationally 
representative surveys from other countries have 
reported lower prevalence rates of vitamin B12 deficiency, 
such as 7.7% in children aged 1-6 years in Mexico [20] 
and 34% in school-aged children in North East Ethiopia 
[21]. According to the national nutrition survey in India, 
the prevalence of vitamin B12 deficiency was 14%, 
17% and 31% among pre-school children, school-age 
children, and adolescents, respectively [22]. Vitamin B12 
deficiencies may primarily arise from inadequate dietary 
intake or malabsorption; however, factors like gender, 
age, genetic predisposition, ethnicity, and sociocultural 
influences are also likely to impact vitamin status [23]. 
While in this study, vitamin B12 deficiency was not found 
to be associated with age and weight of the patients.

Van der Westhuyzen et al. conducted a study to assess 
the prevalence of anemia and deficiencies in iron, folate, 
and vitamin B12 among 140 Black preschool children 
aged 3-5 years from five villages in the Letaba region 
near Tzaneen. Their findings indicated that 39.2% of 
the children were anemic, with hemoglobin levels below 
11.1 g/dL, while around 10% exhibited iron deficiency 
[24]. Additionally, in Guatemala, 33.5% children had 
low red cell folate levels and 50% children were vitamin 
B12 deficient, emphasizing the need for community-
based interventions, such as fortifying maize meal with 
folic acid [25]. In the Pakistani context, recent studies 
have highlighted the coexistence of iron and vitamin 
B12 deficiencies in malnourished children despite meat-
based diets being common. This may be attributed to 
poor absorption, infections, and dietary gaps in maternal 
nutrition during pregnancy and lactation [26].

This study has several limitations. Firstly, since it was 
conducted on hospitalized patients, the findings may 
not accurately reflect the overall population. Secondly, 
vitamin A levels were not assessed, despite research 
indicating a link between iron deficiency anemia and 
low serum retinol levels [27]. Consequently, its potential 
role in nutritional anemia was not examined. Thirdly, 
the absence of quantitative CRP testing limited the 
ability to distinguish between true and inflammation-
induced elevations in serum ferritin. Ferritin levels close 
to the cutoff value may have been influenced by acute 

36.40%

63.60%

Yes No

Fig. (1): Frequency of vitamin B12 deficiency.
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inflammation [28]. This study did not include detailed 
maternal or nutritional history (e.g., breastfeeding 
practices, weaning, or dietary patterns). Future studies 
should incorporate nutritional questionnaires to explore 
causative factors in greater depth, especially exclusive 
breastfeeding duration and complementary feeding 
practices. This study did not include height or length 
measurements necessary to calculate WHO weight-
for-age or weight-for-height Z-scores, which would 
have allowed more accurate classification of children’s 
nutritional status. The use of an absolute weight cutoff 
(≤14 kg and >14 kg) may not reflect true undernutrition 
in this age group due to developmental variability. 
Symptoms specific to vitamin B12 deficiency, such as 
developmental regression, hypotonia, and neurological 
findings, were not systematically assessed, which may 
have underestimated the clinical burden of deficiency. 
Lastly, the small sample size restricts the generalizability 
of these findings, even though the hospital serves 
patients nationwide. Further research is necessary 
to develop policies for the effective management of 
nutritional anemias.

CONCLUSION
The frequency of vitamin B12 deficiency was found to 
be relatively high among pediatric patients admitted with 
anemia at a tertiary care public hospital. These findings 
underline the importance of routine screening and 
nutritional surveillance in hospitalized anemic children. 
To better understand the public health impact of vitamin 
B12 deficiencies, it’s important to use consistent 
diagnostic standards for defining deficiency. While 
this study primarily focused on measuring vitamin B12 
levels, possible contributing factors such as exclusive 
breastfeeding without maternal supplementation, low 
socioeconomic status, and poor complementary feeding 
practices may underlie many of the identified cases. 
Future studies should investigate these associations in 
depth.

ETHICS APPROVAL
All procedures involving human participants were 
conducted in accordance with the ethical standards 
of the institutional review board of Fazaia Ruth Pfau 
Medical College (Ref. No: FRPMC-IRB-2024-77), and 
in compliance with the ethical principles outlined in the 
Declaration of Helsinki and its subsequent amendments.

CONSENT FOR PUBLICATION
Informed oral consent was secured from the parents or 
legal guardians of all study participants after explaining 
the purpose, methods, and potential implications of the 
study, including the publication of anonymized data.

AVAILABILITY OF DATA
The data of this study are available from the 
corresponding author upon reasonable and documented 
request, subject to institutional and ethical data sharing 
policies.

FUNDING
None.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the Department 
of Pediatrics, Fazaia Ruth Pfau Medical College, for 
providing the necessary facilities and resources to 
conduct this research, and the parents or guardians for 
their cooperation and for allowing their children to provide 
blood samples, which were essential to our research.

AUTHORS’ CONTRIBUTION
Sania Sehar: Principal Investigator, Design, writing, and 
editing of manuscript

Madiha Abid: Conceiving of study idea, writing, and 
editing of manuscript

Sidra Hassan: Collection of data, literature search and 
writing of manuscript

Nimra Aziz Qazi: Data analysis, literature review, writing 
of results

Shireen Bham: Collection of data and literature review

Mehak Gul Khan: Writing, and editing of manuscript

add this before references

GENERATIVE AI AND AI-ASSISTED 
TECHNOLOGIES IN THE WRITING 

PROCESS
The authors used ChatGPT (GPT-4, OpenAI) in a 
limited manner for language refinement and minor 
editing in  selected sections. All revisions were verified 
by the authors, who remain fully accountable for the 
manuscript’s content.

REFERENCES
1.	 Nawaz A, Khattak NN, Khan MS, Nangyal H, Sabri S, Shakir 

M. Deficiency of vitamin B12 and its relation with neurological 
disorders: A critical review. J Basic Appl Zool 2020; 81(1): 10.
DOI: https://doi.org/10.1186/s41936-020-00148-0

2.	 Green R, Miller JW. Vitamin B12 deficiency. In: Litwack G, Ed. 
Vitamins and Hormones. Vol. 119, USA: Academic Press, 2022; 
pp. 405-39.
DOI: https://doi.org/10.1016/bs.vh.2022.02.003

3.	 Rizzo G, Laganà AS. A review of vitamin B12. In: Patel VB, Ed. 
Molecular nutrition. USA: Academic Press, 2020; pp.105-29.
DOI: https://doi.org/10.1016/B978-0-12-811907-5.00005-1

4.	 Soofi S, Khan GN, Sadiq K, Ariff S, Habib A, Kureishy S, et al. 
Prevalence and possible factors associated with anaemia, and 
vitamin B12 and folate deficiencies in women of reproductive age 
in Pakistan: Analysis of national-level secondary survey data. BMJ 
Open 2017; 7(12): e018007.
DOI: https://doi.org/10.1136/bmjopen-2017-018007

5.	 Devrajani BR, Zaman SM, Shah SZ, Devrajani T, Lohana RK, 
Das T. Helicobacter pylori: A cause of vitamin B12 deficiency (a 
hospital based multidisciplinary study). World Appl Sci J 2011; 
12(9): 1378-81.



Liaquat National Journal of Primary Care 2026; 8(1): 2-66

Sania Sehar, Madhia Abid, Sidra Hassan, Nimra Aziz Qazi, Shireen Qassim Bham and Mehak Gul Khan

6.	 Infante M, Leoni M, Caprio M, Fabbri A. Long-term metformin 
therapy and vitamin B12 deficiency: An association to bear in 
mind. World J Diabetes 2021; 12(7): 916-31.
DOI: https://doi.org/10.4239/wjd.v12.i7.916

7.	 Ahmed T, Rahman AS, Ahmed S, Siddiqui A, Javed A, Kamal J, 
et al. Frequency of vitamin B12 and red cell folate deficiency in 
macrocytic anaemia. J Basic Appl Sci 2021 2; 8(2): 706-13.
DOI: https://doi.org/10.6000/1927-5129.2012.08.02.68

8.	 Sharawat IK, Ramachandran A, Elwadhi A, Tomar A, Panda PK. 
Nutritional vitamin B12 deficiency-associated infantile epileptic 
spasms syndrome: Clinico-neurophysiological presentation, 
response to treatment, and neurodevelopmental outcome. 
Seizure. 2023; 110: 93-8.
DOI: https://doi.org/10.1016/j.seizure.2023.06.003

9.	 Demir N, Dogan M, Kos A, Kaba S, Bulan K, Ozkol HU, et al. 
Dermatological findings of vitamin B12 deficiency and resolving 
time of these symptoms. Cutan Ocul Toxicol 2014; 33(1): 70-3.
DOI: https://doi.org/10.3109/15569527.2013.861477

10.	Nizamani GS, Memon IA, Memon A, Khoharo HK. Vitamin B12 
deficiency with megaloblastic anemia: An experience at tertiary 
care hospital of Sindh. J Liaquat Univ Med Health Sci 2014; 
13(1): 13-6.

11.	Devalia V, Hamilton MS, Molloy AM; British Committee for 
Standards in Haematology. Guidelines for the diagnosis and 
treatment of cobalamin and folate disorders. Br J Haematol 2014; 
166(4): 496-513.
DOI: https://doi.org/10.1111/bjh.12959

12.	Stabler SP. Vitamin B12 deficiency. N Engl J Med 2013; 368(2): 
149-60.
DOI: https://doi.org/10.1056/NEJMcp1113996

13.	Carmel R, Agrawal YP. Failures of cobalamin assays in pernicious 
anemia. N Engl J Med 2012; 367(4): 385.
DOI: https://doi.org/10.1056/NEJMc1204070

14.	Bromage S, Ganmaa D, Rich-Edwards JW, Rosner B, Bater 
J, Fawzi WW. Projected effectiveness of mandatory industrial 
fortification of wheat flour, milk, and edible oil with multiple 
micronutrients among Mongolian adults. PLoS One 2018; 13(8): 
e0201230.
DOI: https://doi.org/10.1371/journal.pone.0201230

15.	Iqbal SP, Kakepoto GN, Iqbal SP. Vitamin B12 deficiency—A major 
cause of megaloblastic anaemia in patients attending a tertiary 
care hospital. J Ayub Med Coll Abbottabad 2009; 21(3): 92-4.

16.	Kliegman RM, Geme JW. Nelson Textbook of Pediatrics. 21st ed. 
Philadelphia: Elsevier; 2020.

17.	Chithambaram NS, D’Souza Joy LP. Association of folic acid and 
vitamin B12 deficiency in children with iron deficiency anaemia. Int 
J Pediatr Res 2016; 3(5): 358-63.
DOI: https://doi.org/10.17511/ijpr.2016.i05.16

18.	Shalini T, Pullakhandam R, Ghosh S, Kulkarni B, Rajkumar 
H, Sachdev HS, et al. Prevalence of vitamin B12 and folate 

deficiencies in Indian children and adolescents. Nutrients 2023; 
15(13): 3026.
DOI: https://doi.org/10.3390/nu15133026

19.	Pasricha S, Arun SS, James FB, Sudarshan H, Prashanth 
NS, Beverley-Ann B. Vitamin B-12, folate, iron and vitamin 
A concentrations in rural Indian children are associated with 
continued breastfeeding, complementary diet and maternal 
nutrition. Am J Clin Nutr 2011; 94(5): 1358-70.
DOI: https://doi.org/10.3945/ajcn.111.018580

20.	Cuevas-Nasu L, Mundo-Rosas V, Shamah-Levy T, Méndez-Gómez 
Humarán I, Ávila-Arcos MA, Rebollar-Campos M, et al. Prevalence 
of folate and vitamin B12 deficiency in Mexican children aged 1 to 
6 years in a population-based survey. Salud Publica Mex 2012; 54: 
116-24.
DOI: https://doi.org/10.1590/s0036-36342012000200007 

21.	Melaku EE, Urgie BM, Tilahun AT, Assefa HK, Abebe AA, Tefera 
AS. Prevalence of vitamin B12 deficiency and associated factors 
among primary school children: North East Ethiopia: Multicenter 
cross-sectional study. J Health Popul Nutr 2024; 43(1): 82.
DOI: https://doi.org/10.1186/s41043-024-00568-6

22.	Ministry of Health and Family Welfare (MoHFW), Government 
of India, UNICEF and Population Council. Comprehensive 
National Nutrition Survey (CNNS) National Report. New 
Delhi; 2019; Available at: https://nhm.gov.in/WriteReadData/
l892s/1405796031571201348.pdf

23.	Green R, Allen LH, Bjørke-Monsen AL, Brito A, Guéant JL, Miller 
JW, et al. Vitamin B12 deficiency. Nat Rev Dis Primers 2017; 3(1): 
17040.
DOI: https://doi.org/10.1038/nrdp.2017.40

24.	Westhuyzen J van der, Tonder S V van, Gilbertson I, Metz J. Iron, 
folate and vitamin B12 nutrition and anaemia in black preschool 
children in the northern Transvaal. S Afr Med J 1986; 70(3): 143-6.

25.	Wong E, Molina-Cruz R, Rose C, Bailey L, Kauwell GP, Rosenthal 
J. Prevalence and disparities in folate and vitamin B12 deficiency 
among preschool children in Guatemala. Matern Child Health J 
2022; 26(1): 1-2.
DOI: https://doi.org/10.1007/s10995-021-03257-6

26.	Fateen T, Kashif Z, Ali SS, Aamer F, Ali KS, Pasha MB, et al. 
Vitamin B12 deficiency: The predominant cause of macrocytic 
anemia in pediatric population visiting Children Hospital Lahore. 
Pak J Med Health Sci 2022; 16(3): 242.
DOI: https://doi.org/10.53350/pjmhs22163242

27.	Pasricha S, Arun SS, James FB, Sudarshan H, Prashanth 
NS, Beverley-Ann B. Vitamin B-12, folate, iron and vitamin 
A concentrations in rural Indian children are associated with 
continued breastfeeding, complementary diet and maternal 
nutrition. Am J Clin Nutr 2011; 94(5): 1358-70.
DOI: https://doi.org/10.3945/ajcn.111.018580

28.	Sills R. Iron-deficiency anemia. In: Kliegman R, Behrman R, 
Stanton B, Schor N, Eds. Nelson Textbook of Pediatrics. 20th ed. 
Philadelphia: Elsevier; 2016: pp. 2323-6.


