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ABSTRACT
Objective: To determine the frequency of pancytopenia among patients with vitamin B12 deficiency in a tertiary-care hospital, 
in Peshawar.

Materials and Methods: A descriptive cross-sectional study was carried out at the Department of Hematology, Hayatabad 
Medical Complex, Peshawar from 18/4/2021 to 18/10/2021. In this study, a total of 252 patients were observed. From all 
patients, a sample of venous blood was obtained and sent to the hospital laboratory for the peripheral smear examination. 
Pancytopenia was diagnosed based on a peripheral smear showing Hemoglobin below 10g/dL, Total leukocyte counts 
less than 4,000 cells per mL, platelets count less than150,000 cells per mL, and reticulocyte count <2%. All the peripheral 
smears were done by an expert hematologist.  Strictly exclusion criteria were followed to avoid cofounders and make the 
study results clear of any bias. 

Results: In this study mean age was 42 years with a standard deviation of ± 15.84. Thirty-eight percent of patients were 
males and 62% of patients were females. Moreover, 5% of patients had pancytopenia and 95% of patients didn’t have pan-
cytopenia. 

Conclusion:  The frequency of pancytopenia was 5% among the local patients with vitamin B12 deficiency.
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INTRODUCTION

Pancytopenia is defined as a decrease in leuko-
cytes, platelets, and erythrocytes in all three peripheral 
blood lineages. It is a group of findings rather than a dis-
ease that can be brought on by several different underly-
ing disease processes. Pancytopenia can be caused by 
these conditions, which can either directly or indirectly 
affect bone marrow 1. Pancytopenia may be acquired or 
inherited (genetic but not necessarily present at birth). 
Pancytopenia is caused by either a failure to produce he-

matopoietic progenitors or peripheral destruction of cellu-
lar elements caused by infection, immune-mediated dam-
age, or hypersplenism 2. To evaluate the overall cellularity 
and morphology of a bone marrow biopsy specimen and 
a marrow aspirate in pancytopenia, a microscopic exam-
ination is required. Bone marrow examination is one of the 
important diagnostic procedures for many hematological 
disorders. In most cases, it gives a specific diagnosis; 
however, in a few cases, additional tests are required. The 
presenting symptoms are often attributable to anemia, 
thrombocytopenia, or leucopenia. The etiological spec-
trum of pancytopenia varies according to geographical 
distribution and genetic disturbances 3. 

Anemia caused by vitamin B12 (cobalamin) insuffi-
ciency is most typically caused by pernicious anemia and 
occurs far less frequently because of dietary inadequacy. 
However, as the adoption of veganism and vegetarian 
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diets rises, so does the prevalence of B12 deficiency 4. 
The tissues that experience high cell turnover are most 
impacted by a vitamin B12 deficit since this vitamin, which 
is predominantly found in animal products, is a crucial 
component in the synthesis of DNA and RNA. It normally 
takes one to four years for a deficit to have clinical effects, 
with hematologic and neurologic signs being the most no-
ticeable 5.

Implications of a B12 inadequacy may include 
hematologic or neurologic effects. A defining symptom 
of B12 deficiency is megaloblastic anemia, which is fre-
quently accompanied by hyper-segmented neutrophils 
on a peripheral blood smear. The most common symp-
toms are low levels of white blood cells, red blood cells, 
platelets, or a combination of these, such as pancytopenia 
and hemolysis. Glossitis, exhaustion, palpitations, a pale 
complexion, weight loss, and infertility were some addi-
tional systemic symptoms. A B12 deficiency, on the other 
hand, is also associated with neurological changes such 
as sensory impairments, paresthesia, ataxia, weakness, 
and gait instability. Severe cases may also lead to spas-
ticity and paraplegia 6. The most concerning neurologic 
outcome of subacute combined degeneration is demye-
lination of the spinal cord’s dorsal, lateral, and spinocer-
ebellar tracts. Other symptoms of vitamin B12 deficiency 
include paresthesia, loss of fine touch, vibrational and 
pressure sensations, vision loss, mental changes, bilateral 
spastic paresis, or paralysis 7.Since vitamin B12 deficiency 
is an easily curable cause of demyelinating neurological 
disease and bone marrow failure, it is crucial to identify 
and treat it8. Vitamin B12 (cobalamin), which cannot be 
produced by humans, is made by the normal flora in the 
gut. Foods of animal origin also contain trace amounts of 
it(7). Megaloblastic anemia is brought on by folate and vi-
tamin B12 deficiency9. In peripheral blood granulocytes, 
macrocytosis, immature nuclei, and hyper-segmentation 
are caused by an imbalance between the cytoplasmic 
and nuclear maturation processes10. As a reversible cause 
of bone marrow failure, vitamin B12 deficiency must be 
promptly identified and treated. Finding the underlying 
cause of vitamin B12 deficiency after a diagnosis is cru-
cial for individualized treatment11. In one study, out of 94 
patients presenting with low vitamin B12 levels, macrocy-
tosis was seen in 29.8%, and a dimorphic blood picture of 
microcytic hypochromic cells and macrocytes was seen in 
17%. 27.7% of patients had a microcytic and hypochromic 
picture while 25.5% had a normochromic, normocytic pic-
ture. 5.4% had pancytopenia12.

The purpose of the current study was to determine 
the prevalence of pancytopenia in patients with vitamin 
B12 deficiency. Vitamin B12 deficiency is common in our 
population, and because of its importance in bone marrow 
cell lines and the nervous system, it is critical to assess 
the complications associated with it. Reduction in cell 
lines due to bone marrow failure secondary to vitamin B12 
deficiency is critical and therefore, we designed this study 
to determine the burden of pancytopenia among the local 
population with vitamin B12 deficiency. 

MATERIAL AND METHODS

A descriptive cross-sectional study was designed 
and carried out at the Department of Hematology, Haya-
tabad Medical Complex, Peshawar, to achieve the goal of 
the study. The duration of the study was 06 months i.e., 
from 18/4/2021 to 18/10/2021. The sample size was calcu-
lated using an online World Health Organization (W.H.O) 
sample size calculator i.e., a total of 252 subjects were 
included in the study using a 4.27% proportion of pan-
cytopenia among patients with vitamin B12 deficiency10, 
95% confidence level, and 2.5% margin of error. A sim-
ple non-probability consecutive sampling technique was 
employed. All patients with severe vitamin B12 deficiency 
were eligible for the study i.e., with serum level less than 
118 pmol/L, with duration more than 2 years, patients in 
the age range 18-60 years of either gender while patients 
already on treatment for diseases like cancer chemother-
apy, already diagnosed cases of iron deficiency anemia, 
aplastic anemia, leukemias, and infectious diseases were 
excluded from the study. Permission was taken from the 
head of the department before starting the study. Written 
informed consent was taken from all patients. The objec-
tives of the study and the risks involved were informed and 
explained to patients. All the information including name, 
age, sex, duration of vitamin B12 deficiency, and serum 
B12 Levels was recorded on pre-designed Performa. The 
privacy implications of the collected information were 
clearly explained to the patients at the time of taking writ-
ten consent. From all patients, a sample of venous blood 
was obtained and sent to the hospital laboratory for the 
peripheral smear examination. Pancytopenia was diag-
nosed based on a Peripheral smear showing Hemoglobin 
<10g/dL, total leukocyte count <4,000 per mL, Platelets 
<150,000 per mL, and reticulocyte count <2%. All the 
peripheral smears were done by an expert hematologist. 
Similarly, the presence of megaloblastic anemia was diag-
nosed based on mean corpuscular volume (MCV) great-
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er than 115fL. Strictly exclusion criteria were followed to 
avoid cofounders and make the study results clear of any 
bias.  All the collected information on proforma was en-
tered and analyzed through SPSS 22. Mean and Standard 
Deviation were calculated for numerical variables i.e. age, 
duration of vitamin B12 deficiency, and serum B12 Levels. 
Frequency and percentages were calculated for gender, 
malabsorption, nutritional deficiency, and pancytopenia. 
Pancytopenia was stratified among the age, gender, du-
ration of vitamin B12 deficiency, malabsorption, and nutri-
tional deficiency to examine the effect modification using 
the chi-square test, with a p-value of 0.05 considered sig-
nificant. Tables and graphs were used to present all the 
results.

RESULTS

Among 252 patients, 96(38%) patients were males 
while 156(62%) patients were females. The distribution of 
patients concerning age is shown in Table 1. The mean 
age was 42 ± 15.84 years. The status of pancytopenia 
among 252 patients was analyzed and 13(5%) patients 
had pancytopenia while 239(95%) patients didn’t have 
pancytopenia. Table 2 shows the distribution of pancy-
topenia with clinical parameters.  Stratification of pancy-
topenia with age and gender is shown in Table 3 while 
stratification of pancytopenia with vitamin B12 deficiency 
and megaloblastic anemia is shown in Table 4.   

Table 1: Distribution of patient

Age (Yrs.) Frequency Percentage Mean Age

18-30 30 12% 42± 15.84 Years

31-40 50 20%

41-50 81 32%

51-60 91 36%

Table 3: Stratification of pancytopenia w.r.t age and gender distribution

Stratification of Pancytopenia W.R.T Age Distribution

Pancytopenia 18-30 Yrs. 31-40 Yrs. 41-50 Yrs. 51-60 Yrs. Total p-value

Present 2 3 4 4 13 0.9546

Absent 28 47 77 87 239

Stratification of Pancytopenia W.R.T Gender Distribution

Pancytopenia (n) Male (n) Female (n) Total p-value

Present 5 8 13 0.9777

Absent 91 148 239

Table 4: Stratification of pancytopenia with Vit B12 Deficiency and Megaloblastic Anemia

Pancytopenia (n) Vitamin B12 Deficiency (n) Percentage (%) p-value

Present 13 5.16 0.7590

Absent 239 94.84

Stratification of Pancytopenia W.R.T Megaloblastic Anemia

Pancytopenia (n) Megaloblastic Anemia (n) Percentage (%) p-value

Present 165 65.48 0.7590

Absent 87 34.52

Table 2. Distribution of Patients W.R.T Clinical Parameter

Observation Vitamin B12  
Deficiency (n)

Megaloblastic Anemia (n) (%)

Present 252 165 (65.48)

Absent 0 87 (34.52)
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DISCUSSION
Even though vitamin B12 (cobalamin) deficiency 

has been known for more than a century, it can still be 
challenging to diagnose and treat properly. Lack of vitamin 
B12 can cause a variety of symptoms, from neurologic to 
psychiatric. Many people who don’t get enough vitamin 
B12 could suffer from megaloblastic anemia(13). Numerous 
cases of vitamin B12 deficiency are ignored or even mis-
diagnosed in clinical settings14. A plasma concentration 
below 118 pmol/L (160 pg/mL) is deficient in vitamin B12. 
However, in general practice, plasma vitamin B12 levels 
greater than 140 pmol/L are commonly considered normal 
by physicians, but many symptomatic patients may have 
such levels, which may be because of taking oral vitamin 
supplementation. The range of signs and symptoms for 
a vitamin B12 deficiency is fairly established15. However, 
many of the symptoms are vague and could be brought 
on by other illnesses. As of right now, no studies have 
shown how well certain symptoms or symptom scores 
can predict whether a person has a vitamin B12 deficien-
cy16. Previously, according to a study conducted by Marin 
JDM et al., vitamin B12 deficiency manifests as anemia, 
neuropathy, and myelopathy. More than 10% of people 
over the age of 65 suffer from anemia (defined by WHO 
as serum hemoglobin (Hb) levels below 12 g/dl in women 
and 13 g/dl in men). 17% of these cases are caused by 
vitamin B12 deficiency. Anemia (21%), leukopenia (11%), 
thrombocytopenia (9%), and pancytopenia (6.5%) are the 
most common hematologic manifestations in patients with 
vitamin B12 deficiency (200 pg/ml levels)17.

Pancytopenia must be diagnosed using a thor-
ough diagnostic process that is tailored to the clinical 
setting. Pancytopenia with anemias due to vitamin B12 
deficiency is evaluated using a combination of known 
hypersensitivity, clinical, cytological, and biomarker fac-
tors. Pancytopenia has a variety of causes that vary in 
presentation and severity; its prevalence varies greatly 
across countries18. On the hand, megaloblastic anemia 
has been identified as the leading cause of pancytope-
nia worldwide. Megaloblastic anemia is diagnosed simply 
using a complete blood count, a peripheral blood smear, 
and bone marrow cytology, which is a low-cost procedure. 
Nutritional variables, recurrent infection, vitamin B12, and 
folate deficits appear to be closely linked to megaloblastic 
anemia19. In South Asia, megaloblastic anemia and aplas-
tic anemia are major causes of pancytopenia. However, In 
Pakistan, aplastic anemia was found more common he-
matological disorder (20.2%) than megaloblastic anemia 
(14.6%) whereas iron deficiency anemia and idiopathic 
thrombocytopenic purpura were the other common caus-
es with the frequency of 7.6% and 15.7% respectively20. 

Similarly, pancytopenia was found in 70% of individuals 
with megaloblastic anemia in a cross-sectional observa-
tional research in Pakistan21. In the current study, mega-
loblastic anemia was found in 65.48% of patients with se-
rum vitamin B12 deficiency.

Although patients with low serum vitamin B12 lev-
els may not exhibit any symptoms, they are highly likely 
to do so. When determining the etiology of pancytopenia 
in the beginning, the serum vitamin B12 level should be 
considered. The prevalence of vitamin B12 deficiency in 
pancytopenia patients ranges from 3% to 5% in the gener-
al population, and it ranges from 5% to 20% in those over 
65 22. According to our findings, 5% of patients had pancy-
topenia and 95% did not experience a decrease in blood 
cells. Another study found comparable results conducted 
by Bhatia P et al., in which out of 94 patients presenting 
with low vitamin B12 levels, macrocytosis was seen in 
29.8%, dimorphic blood picture of microcytic hypochro-
mic cells and macrocytes was seen in 17%. 27.7% of 
patients had a microcytic and hypochromic picture while 
25.5% had a normochromic, normocytic picture. 5.4% had 
pancytopenia 23. In a study conducted by Mezalek ZT et 
al., 268 consecutive patients who were hospitalized for co-
balamin deficiency from January 2000 to December 2015, 
their medical data identified and retrospectively examined 
which also showed that pancytopenia affected 104 (8.8%) 
of the total patient’s 24.

CONCLUSION

Our study concluded that there was a low preva-
lence (5%) of severe pancytopenia in the local population 
with vitamin B12 deficiency based on a single institution 
with a significant number of consecutive patients with 
well-documented cobalamin deficiency. We haven’t yet 
found a reason for those findings. These findings show 
that severe vitamin B12 deficiency can mimic a malignant 
hematologic disorder and that prompt diagnosis and sup-
plementation result in the resolution of symptoms and 
blood abnormalities.
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