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Abstract

In infants, vitamin B12 deficiency is mainly due to nutritional deficiencies related to maternal deficit. 
Most cases of maternal deficiencies are associated with vegetarian diets. Pernicious anemia is an au-
toimmune disease that affects the absorption of this vitamin. Although it is less common than nutri-
tional deficiency, is also an important cause of maternal deficiency. Objective: to report a case of an 
infant with vitB12 deficiency, secondary to pernicious anemia in his mother, and to review the most 
important aspects of this disease in childhood. Clinical Case: Nine months-old male infant, without 
pathological perinatal history, exclusively breastfed, with persistent rejection of solid food from 6 
months of age. One month before hospitalization, he progressively presented hyporesponsiveness, 
with fluctuating state of alertness, regression of motor development milestones, and vomiting. The 
blood count showed macrocytic anemia and neutropenia. Vitamin B12 deficiency was confirmed in 
the patient. He received treatment with intramuscular vitamin B12 with good clinical and laboratory 
response. Maternal B12 deficiency was confirmed as the cause of the infant’s deficiency. Since the 
mother reported no dietary restrictions, anti-intrinsic factor and anti-parietal cell antibodies were 
measured, leading to the diagnosis of pernicious anemia. Conclusions: Early recognition is essential 
to prevent the development of potentially irreversible neurological damage. Maternal pernicious ane-
mia should be considered in children with megaloblastic anemia, especially in those whose mothers 
do not follow vegetarian diets.

What do we know about the subject matter of this study?

Vitamin B12 deficiency in infants is one of the major causes of po-
tentially irreversible neurological damage. The most frequent etio-
logy is maternal deficiency linked to vegetarian diets.

What does this study contribute to what is already known?

Maternal pernicious anemia can lead to vitamin B12 depletion in 
the mother and, consequently, deficiency in the infant. This rare 
etiology should be considered, especially in mothers who do not 
follow a vegetarian diet.
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Introduction

In recent decades, the role of micronutrients, such 
as vitamin B12 (cobalamin) and folates, as well as the 
consequences of their deficiency, has been the subject 
of research1. In developing countries in Southeast Asia, 
Africa, and Central America, vitamin B12 deficiency is 
considered a common nutritional deficiency1,2; in con-
trast, in developed countries and South America, the 
prevalence is estimated to be low; however, there are 
no studies on the subject.

In infants, vitamin B12 deficiency is mainly due to 
nutritional deficiencies related to maternal deficiency 
or, more rarely, to genetic defects in the absorption 
or metabolism of the vitamin2,4-7. Maternal deficien-
cy can be caused by diets with inadequate amounts 
of this vitamin, which is present in animal products, 
such as poorly conducted vegetarian or vegan diets, 
or in the context of food deprivation2,3,6-9. Pernicious 
anemia is an autoimmune disease that produces in-
trinsic factor antibodies, compromising the absorp-
tion of this vitamin. Although it is less frequent than 
nutritional deficiency, it is also an important cause of 
maternal deficiency, which can lead to depletion in 
the infant.4,5,10,11

After birth, both breast milk and supplemental 
formulas are adequate sources of B12 for the infant. 
At this stage, the levels of this micronutrient are 
strongly related to maternal levels. In the maternal 
deficiency state, levels in the infant will be affected 
by both decreased placental transfer and low levels in 
breast milk12.

Vitamin B12 is a fundamental factor for DNA 
synthesis, acting as a cofactor in two enzymatic reac-
tions. First, at the methionine synthase, which converts 
homocysteine to methionine. The decreased activity of 
this enzyme results in homocysteine accumulation. 
Secondly, at the methylmalonyl-CoA mutase, which 
catalyzes methylmalonyl CoA to Succinyl CoA. Its de-
ficiency results in methylmalonic acidemia and defi-
cient amino acid synthesis. Clinically, these alterations 
produce megaloblastic anemia and neurological alte-
rations2,6.

While hematological alterations are completely 
reversible, neurological symptoms may not be. Long-
term follow-up is a priority to determine the extent of 
this entity. Few studies include this aspect, but it has 
been suggested that the duration and severity of the 
deficit may be associated with an evolution with irre-
versible sequelae11,13-15.

The objective of this work is to report a case of vi-
tamin B12 deficiency in an infant secondary to perni-
cious anemia in his mother, to reinforce the importan-
ce of a timely diagnosis to prevent potentially irreversi-
ble neurological damage.

Clinical Case

9-month-old male Caucasian infant, born at 39 
weeks of gestational age with a birth weight of 3320g. 
He did not present any pathology in the perinatal sta-
ge. Regarding feeding, he was exclusively breastfed 
from birth, and from the age of 6 months he rejected 
solid foods, not being able to incorporate them into 
his diet; however, his growth was normal. His mother 
reported that she regularly included foods of animal 
origin in her diet. In relation to family history, her 
mother was affected by hypothyroidism, without other 
relevant data.

One month before consultation, the patient started 
with food refusal and concomitant vomiting 2-3 times 
a day. He showed hyporeactivity, less energetic crying, 
loss of social smile and connection with the environ-
ment, with fluctuation of the level of consciousness 
over time. In addition, at the time of consultation, he 
was unable to perform some of the motor milestones 
acquired at 6 months of age, when he was able to sit 
with assistance and attempt to grasp objects.

The anthropometric evaluation showed weight 
of 8,300 kg (weight/age P15-P50), length of 68 cm 
(length/age P15), and head circumference of 47 cm 
(head circumference/age P85), considering the child 
growth patterns of the World Health Organization. On 
physical examination, he was lethargic, without hemo-
dynamic impairment, and marked cutaneous and mu-
cosal pallor. There were no alterations in the tongue or 
the mucous membranes. Heart rate was normal with 
no heart murmur. There was no hepatosplenomegaly. 
Neurological examination showed marked hypotonia 
of the trunk and limbs. Osteotendinous reflexes were 
present. The rest of the examination was normal.

Blood analysis showed macrocytic aregenerative 
anemia, with hemoglobin (Hb) 5.62 g/dL (10.5-13.9), 
mean corpuscular volume (MCV) 91 fL (71-85.5), 
mean corpuscular hemoglobin (MCH) 31.7 pg (25-
31), erythrocyte distribution width 36.1% (11.6-15), 
reticulocytosis 20700 cells/mm3 (0.9%). He also had 
leukopenia with neutropenia [leukocytes 4800 cells/
mm3 (6000-17500), neutrophils 490 cells/mm3 (1500-
8500)], and platelets were normal [156000 cells/mm3 
(150-500000)]. Blood smear showed anisopoikilocyto-
sis. 

Venous blood gases showed metabolic acidosis with 
hyperlactatemia (pH 7.37, pCO2 27.5 mmHg, HCO3 
17.3 mmol/L, BE -8.8 mEq/L). Lactate 4.1 mmol/L. Io-
nogram and hepatogram were normal.

Given the clinical suspicion of megaloblastic ane-
mia, vitamin B12 and folic acid levels were evaluated, 
identifying low plasma vitamin B12 levels [<50 pg/ml 
(618-925)], elevated homocysteine [58 mol/L (4.68-
5.97)], elevated urine methylmalonic acid [557 umol/
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mmol creatinine (0.11-0.17)], and folic acid within 
reference values (>20 ng/ml). Head MRI was normal. 
Laboratory data (low vitamin B12, elevated homocys-
teine, and elevated methylmalonic acid) confirmed vi-
tamin B12 deficiency in the infant.

Treatment was started with vitamin B12 1000 mcg/
day intramuscularly for one week and then once a week 
for 4 weeks. After 10 days of treatment, he presented 
homocysteine levels, urine methylmalonic acid, and 
vitamin B12 within normal ranges. When treatment 
was started, there was a clear improvement in reactivi-
ty and interaction with the environment, appetite, and 
muscle tone. He presented hematologic improvement 
with normal Hb and MCV values after 2 months of 
treatment. Treatment was continued with a monthly 
dose of 1000 mcg of vitamin B12 for 6 months. Table 1 
shows the evolution of hematological and biochemical 
parameters.

Vitamin B12 levels were measured in the mother 
which were lower than 50 pg/ml, identifying the etiolo-
gy of the deficit in the infant. The mother’s hemogram 
did not show anemia (Hb 12.7 g/dl) and the MCV 
and the rest of the hematological parameters were 
normal (88.9 fL, MCH 29.6 pg, platelets 232000 cells/
mm3, leukocytes 6700 cells/mm3). Since there were no 
dietary restrictions to explain the deficiency, an anti-
intrinsic factor and anti-parietal cell antibodies count 
was performed and was positive, leading to a diagnosis 
of pernicious anemia.

Discussion

Although megaloblastic anemia is the most charac-
teristic feature of vitamin B12 deficiency, the identifi-
cation of nonspecific initial symptoms is essential for 
early diagnosis13.

As in the clinical case presented, persistent refusal 
to incorporate solid foods may be the initial onset of 
symptoms and usually precedes the development of 
hypotonia or clinically evident anemia. Initial symp-
toms may be detected early in the first trimester of life. 
Clinical manifestations in the infant may appear while 

the mother remains symptom-free and even without 
anemia8,13.

Different authors have postulated that vitamin B12 
deficiency should be included in the differential diag-
nosis of patients who present a failure in the acquisi-
tion of behaviors or regression of psychomotor deve-
lopment, as occurred in our case7.

The rest of the elements that complete the clinical 
picture, such as growth retardation, vomiting, hypoto-
nia, hyporeactivity, and megaloblastic anemia, usually 
appear in the evolution. Less frequently, the appearan-
ce of seizures and extrapyramidal symptoms have been 
described at the neurological level13.

Regarding hematologic alterations, the presence of 
macrocytic anemia is the key element that frequently 
guides the diagnosis. This is an aregenerative anemia, 
which sometimes associates laboratory alterations 
compatible with hemolysis, such as increased lactate 
dehydrogenase (LDH) and bilirubin, as a consequence 
of ineffective erythropoiesis and secondary hemolysis 
of erythrocytes that complete their megaloblastic ma-
turation16. The association with neutropenia, as in this 
case, is observed in 17-49% of patients and the con-
comitance of plateletopenia is also frequent with 44-
80%1. In some series in developing countries, due to 
frequent nutritional deficiencies, megaloblastic anemia 
is the most frequent cause of pancytopenia, with hig-
her figures than aplasia or leukemia1.

The patient of this case did not present MRI al-
terations. Although it is not known whether there is 
an association between the initial changes in the MRI 
and the development of neurological sequelae, it was 
identified that most of the cases reported with intellec-
tual disability in the evolution had brain atrophy at the 
time of diagnosis11,13,15,17.

Usually, the first test performed to confirm the 
diagnosis is vitamin B12 levels. This value is reliable 
when it is observed at very low levels (less than 100 pg/
ml), but it is not useful to rule out this deficit if it has 
values close to the lower limit of normality. The diag-
nosis should include blood or urine methylmalonic 
acid and homocysteine levels, which are increased in 
98% of patients with clinical manifestations of vitamin 

Table 1. Hematological and biochemical evolution of the infant after the start of treatment with vitamin B12

Day 0 Day + 10 Day + 60

Hemoglobin (g/dl) 5.62 6.9 11.5

Mean Corpuscular Volume (fl) 91 86 72

Vitamin B12 (pg/ml) 50 2000 320

Urinary Methylmalonic Acid (umol/mmol of creatinine) 557 0 0

Plasmatic Homocysteine (mmol/l) 58 7 7
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B12 deficiency.6 These also allow monitoring the res-
ponse to treatment, since their values decrease rapidly 
after the start of supplementation1,4,6,18.

The etiology proposed for the deficit in the infant 
was nutritional deficiency linked to maternal deficit. 
The absence of a vegetarian diet in the mother, as well 
as the presence of a history of autoimmunity, such as 
hypothyroidism in our case, makes it necessary to rule 
out pernicious anemia as the cause of the maternal de-
ficit4. The differential diagnosis in the infant is made 
with congenital alterations in the absorption or trans-
port of vitamin B12 and should be considered mainly 
when there is no maternal deficiency5.

In the pediatric age group, evidence-based 
treatment for this pathology has not been establis-
hed19. The classic treatment, which was applied in this 
patient, consists of intramuscular administration of 
vitB12 at 1000 mcg/day dose for one week, then the 
same dose weekly for one month, and finally monthly 
doses until recovery2,20. Some studies show that oral vi-
tamin B12 at high doses could be equally effective, even 
in patients with pernicious anemia19,21. In pediatric pa-
tients, where in most cases vitamin absorption is not 
affected, this treatment can be considered, however, 
in infants, food refusal and the presence of vomiting 
can make the treatment less reliable. Clinical practice 
guidelines are required regarding this pathology in the 
pediatric age group. 

Currently, there are no clinical guidelines for the 
diagnosis of vitamin B12 deficiency in pregnancy22. 
There is growing interest in the inclusion of this vi-
tamin deficiency in national neonatal screening pro-
grams. In a recently published study in Germany, the 
prevalence of this deficiency was 1/5355 newborns, 
with maternal deficiency of this vitamin being more 
frequent than the inborn errors of metabolism studied 
in most of the panels23. Several screening strategies 
have been evaluated, including second-line studies, 
generally a measurement of homocysteine and methyl-
malonic acid in patients who presented low methioni-
ne or elevated propionyl-carnitine (C3) levels in first-
line studies for inborn errors of metabolism. Since it 
is a relevant health problem, there are adequate tests 
to evaluate it, there is an effective treatment, and its 
detection in the subclinical stage could prevent poten-
tially irreversible damage. This disease meets Wilson 
and Jungner’s criteria for inclusion in screening pro-
grams25.

Conclusions

From the analysis of the clinical case, we conclude 
that early recognition of vitamin B12 deficiency in in-
fants is key to preventing potentially irreversible neu-
rological sequelae. The initial clinical manifestations, 
as in this case, can be non-specific leading to diagnostic 
delays. Vitamin B12 deficiency should be considered in 
the differential diagnosis of infants with feeding diffi-
culties, growth retardation, and hypotonia.

Maternal pernicious anemia is an uncommon cau-
se of vitamin B12 depletion in the infant. However, it 
should be considered in the case of children with me-
galoblastic anemia whose mothers do not follow vege-
tarian or vegan diets.

The clinical usefulness and costs of including scree-
ning for vitamin B12 deficiency in neonatal screening 
programs could be evaluated in depth in our sphere.
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