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ABSTRACT

Objective: To determine sensitivity of Mean Cell Volume (MCV) in detecting megaloblastic anemia.

Study design: It was a Cross Sectional Descriptive study.

Setting: The study was done in Pathology Department, Khyber Teaching Hospital, Peshawar.

Duration: The study was done from January 2016 to December 2016 (one-year period)

Material and Methods: A total of 337 patients underwent bone marrow biopsy during the study period, out of
which 46 patients were diagnosed as having megaloblastic anemia on the basis of bone marrow aspirate
examination and Vit B12 levels. The cut off value of MCV was taken as 100 f L for macrocytosis. Mean cell volume
of cases diagnosed as megaloblastic anemia were recorded in a proforma and sensitivity was calculated. All cell
counts were done on automated cell counter machine.

Results: Out of 337 patients referred to pathology department for bone marrow aspiration, about 46 cases were
diagnosed as megaloblastic anemia on basis of bone marrow examination and serum B12 levels. These 46 cases
were included in the study. Age of the patients ranged from 1 year to 90 years (mean 32.2 years = 12.1 SD). There
were 36 (78%) males and 10 (22%) females, with male to female ratio of 3.5 :1. Out of 46 patients of megaloblastic
anemia, about 15(32%) cases had MCV above 100 fL. So, sensitivity of MCV was calculated to be 32%.
Conclusion: MCV had poor sensitivity in our study. So, it is an unreliable screening parameter to be used for
giving the presumptive diagnosis of megaloblasic anemia. If MCV is raised, it only warrants that further workup

should be done to find the cause of macrocytosis.
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INTRODUCTION

Megaloblastic anemia is a hematological
disorder that is caused due to deficiency of vitamin B-
12 and folic acid [1-7]. It is a macrocytic anemia in
which there is megaloblastic change in the erythroid
cells of the bone marrow [8,9]. The presence of
megaloblasts in the bone marrow is necessary for the
diagnosis of megaloblastic anemia [10,11].
Megaloblasts are large sized red cell precursors in
the bone marrow, in which maturation of nucleus is
delayed as compared to the cytoplasm [10]. These
cells were termed as Megaloblasts by Ehrilich in
1880 [10].

The laboratory findings in patients of
megaloblastic anemia include a raised mean
corpuscular volume above 100 femtolitre, decreased
serum Vit B-12 and folate levels [7,12,13,14]. Bone
marrow biopsy is necessary for the diagnosis of
megaloblastic anemia [1,7,12,13,14,15]. Bone
marrow shows characteristic megaloblasts and giant
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metamyelocytes [2,12].

The normal mean cell volume (MCV) ranges
from 80 - 100 femtolitres [16]. MCV greater than 100
fl indicates macrocytosis [16,17]. In megaloblastic
anemia, there is macrocytosis so MCV is raised
above 100 femtoliters [7,12,16]. For differential
diagnosis, MCV is useful to classify anemias, which
is calculated from red blood cell count, hemoglobin
concentration, and hematocrit, based on the concept
of anemia classification proposed by Wintrobe [18].
The MCV is calculated as hematocrit (%) x 10/RBC
count (10 /ul) [17].

In routine clinical practice, if the patient has
raised MCV, the clinician advises bone marrow
biopsy, serum Vit B12 levels and folate levels to get
definitive diagnosis of megaloblastic anemia [19].
Macrocytosis is integral element of megalobastic
anemia, and MCV can easily be obtained from blood
count [19]. Yet, literature suggests that there is no
significant  association  between MCV  and
megaloblastic anemia [19,20,21,22]

The present study was done to determine the
sensitivity of MCV in detecting megaloblastic anemia,
and to find out if it can be used as a screening tool for
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giving presumptive diagnosis of
anemia.

megaloblastic

MATERIAL AND METHODS

This cross-sectional descriptive study was
done in Khyber Teaching Hospital, Peshawar, from
January 2016 to December 2016. A total of 337
patients underwent bone marrow biopsy during the
study period, out of which 46 patients were
diagnosed as having megaloblastic anemia on the
basis of bone marrow aspirate examination and B12
levels. The cut off value of MCV was taken as 100 f L
for macrocytosis [16,17]. Mean cell volume of cases
diagnosed as megaloblastic anemia were recorded in
a proforma and sensitivity was calculated. All cell
counts were done on automated cell counter
machine. The qualitative data was analyzed in terms
of frequency and percentages

RESULTS

A total of 337 patients underwent bone
marrow biopsy during the study period, out of which
46 patients were diagnosed as having megaloblastic
anemia on bone marrow aspirate. The age of the
study sample ranged from 1 year to 90 years, with
mean of 32.2 + 12.1 SD. Out of 46 cases, about 36
(78 %) cases were male and 10 (22%) cases were
females. Male to female ratio was 3.5:1.

The sensitivity of MCV in 46 cases of
megaloblastic anemia is given in table-1.

Table-1: The sensitivity of MCV in 46 cases of
megaloblastic anemia.

Number Number
of cases of cases
Haematological having having
index MCV MCV
above below 100 | Sensitivity
100 f L. fL.
(true (False
positives) | negatives)
MCV 15 31 32.6%
DISCUSSION

An increase in mean cell volume (MCV)
above normal values suggest macrocytosis [16,23].
Macrocytosis is a feature found on peripheral blood
smear in patients having megaloblastic anemia [16].
Yet it is not diagnostic of megaloblastic anemia as so
many other conditions also lead to macrocytosis
[16,23]. It is megaloblasts in the bone marrow
aspiration that is diagnostic of megaloblastic anemia

[2,11,23].

Megaloblastic anemia is a common
hematological disorder [23,24]. It is caused due to
vitamin B-12 deficiency [1,20,25]. Conditions leading
to vitamin B12 deficiency are malabsorption
syndromes, intestinal worms like Fish tapeworm, ileal
resection, gastrectomy, strict vegetarianism, use of
cytotoxic drugs, anticonvulsants and alcohol intake
[2,20]. Vitamin B12 deficiency lead to pancytopenia,
lethargy, neurological symptoms and subacute
combined degeneration of the spinal cord as well
[26,27]. Megaloblastic anemia has features of raised
MCV, macrocytes in peripheral smear, and
megaloblastosis in the bone marrow [2,23].

The mechanism of formation of macrocytes
and megaloblasts in megaloblastic anemia is diverse
[16]. In Vitamin B12 or folate deficiency, there is a
defective maturation of the nucleus of cells [16].
Nuclear maturation lags behind the cytoplasmic
maturation [16]. This results in cells that are larger in
size than normal red cells [16]

In the present study, out of 46 diagnosed
cases of megaloblastic anemia, only 15 patients had
raised MCV. So, the sensitivity of MCV in detecting
megaloblastic anemia was 32.6%. This low sensitivity
of MCV means that a lot of cases of megaloblastic
anemia will be missed if MCV is used as screening
modality for megaloblastic anemia. Literature also
suggests that there is no significant association
between raised MCV and megaloblastic anemia
[19,20,21,22,28].

In a study done by Bhatia P in India in 2012,
out of 104 diagnosed cases of megaloblastic anemia,
about 26 had increased MCV [23]. Thus, sensitivity of
MVC was as low as 25% [23]. Bhatia suggested that
MCV was a non-reliable parameter for presumed
diagnoses of megaloblastic anemia [23]. In another
study done by Osterhuis, the sensitivity of MCV was
reported to be 30% in diagnosed cases of
megaloblastic anemia, suggesting that MCV cannot
be used to screen patients with megaloblastic anemia
owing to its poor sensitivity [19]. This value is
somewhat close to that in the present study. In
another study done by Gupta M, out of 96 diagnosed
cases of megaloblastic anemia, only 12 had raised
MCV [29]. So, sensitivity of MCV in that study was
12.5%, suggesting that MCV was a poor screening
tool for detecting megaloblastic anemia [29].
Similarly, Rajashekar also suggested MCV to be a
poor tool to give presumptive diagnosis of
megaloblastic anemia [13].

So, the present study showed that MCV
should not be used as sole screening test for
megloblastic anemia due to its poor sensitivity.
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Significant number of megaloblastic patients will
remain undiagnosed if MCV is used as a sole
parameter [19]. Therefore, MCV should not be used
as the only parameter ruling out the diagnosis of
megaloblastic anemia [19] A raised MCV only
justifies the measurement of serum B12 levels [19].
Physicians must keep megaloblastic anemia in their
differential diagnosis if they find a raised MCV, and
must confirm the diagnosis by doing serum B12 and
folate levels, and only in selected cases, bone
marrow aspiration should be done.

CONCLUSION

MCV has low sensitivity in detecting patients
with megaloblastic anemia. Therefore, it is unreliable
screening parameter for the presumptive diagnosis of
megaloblastic anemia.

AUTHORS CONTRIBUTION

Muhammad lhtesham Khan: Main idea, write-up
and result compilation

Saman Wagqar: Results, Discussion, review of
literature

REFERENCES

1. Momin M, Reddy KM, Prusty SK, Aluri A. Clinical,
haematological and bone marrow aspiration evaluation
in Megaloblastic anemia - study of 80 cases in a tertiary
care hospital Telangana. Int J Curr Res Biol Med. 2017;
2(8): 1-7.

2. Srikanth S. Megaloblastic anemia - A clinical spectrum
and a hematological profile: The day-to-day public health
problem. Med J DY Patil Univ. 2016; 9(3): 307-10.

3. Sally S. Clinical Practice: Vitamin B12 Deficiency. New
Eng J Med. 2013; 368: 149-60.

4. Sarah D, Veronica HF, Julie P, Paul S, Amanda B.
Vitamin B12 Deficiency: The Great Masquerader.
Pediatric Blood Cancer. 2014; 61: 753-5.

5. Siddiqui B, Rabindranath D, Faridi SH, Khan A, Haiyat
S, Eswaran R. Megaloblastic anemia: A common but
often neglected cause of pyrexia of unknown origin. J
Transl Int Med. 2015; 3(2): 64-7.

6. Mussarrat N, Razeq F, Khan MT. Clinical and
hematological features of megaloblastic anemia alone or
in combination with iron deficiency anemia- an analysis
of 349 patients. J Med Sci.2009;17(2):81-84.

7. Kannan A, Tilak V, Rai M, Gupta V. Evaluation of
clinical, biochemical and hematological parameters in
macrocytic anemia. Int J Res Med Sci 2016;4:2670-8.

8. Michael W, David R, Cooper B. Megaloblastic anemia.
Nathan and Oski's Hematology of Infancy and Childhood
7th edition Saunders . 2014:419-21

9. Norma BL. Megaloblastic anemia. Nelson Textbook of
Pediatrics 20th edition. Elsevier. 2015:2319 — 21.

10. Ehrlich P. Hematological Profile of Megaloblastic
Anemia. Indian Pediatrics. 1980; 35:55-8.

11. Yellinedi S, Karanam S, Gowdar G. Clinico-hematologic
profile of megaloblastic anemia in children. Int J
Contemp Pediatr . 2016; 3: 28-30.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Buttarello M. Laboratory diagnosis of anemia: are the old
and new red cell parameters useful in classification and
treatment, how?. Int J Lab Hem. 2016, 38 (1), 123-32
Rajashekar RB, Patel S, Kulkarni P. Discriminant
Functions in the Diagnosis of Vitamin B12 Deficiency
Anemia, the Value of RDW-SD: An Analytical Study. N J
L M. 2017 6(1): 1-6.

Tettamanti M , Lucca U, Gandini F, Recchia A et al.
Prevalence, incidence and types of mild anemia in the
elderly: the “Health and Anemia” population-based
study. Haematologica. 2010: 95(11);1849-56.

Jaswal TS, Mehta HC, Gupta V, Singh M, Singh S.
Serum lactate dehydrogenase in diagnosis of
megaloblastic anaemia. Indian J Pathol Microbiol. 2000
;43(3):325-9.

Veda P. Evaluation of Macrocytosis in Routine
Hemograms. Indian J Hematol Blood Transfus. 2013 :
29(1): 26-30.

Nagao T, Hirokawa M. Diagnosis and treatment of
macrocytic anemias in adults. J Gen Fam Med. 2017 ;
18(5): 200-4.

Wintrobe MM. Morphology, intrinsic metabolism,
function, laboratory evaluation, Wintrobe MM(ed):
Clinical Hematology. Philadelphia: Lea & Febiger, 1974;
80-134.

Oosterhuis WP, Niessen RW, Bossuyt PM, Sanders GT,
Sturk A. Diagnostic value of the mean corpuscular
volume in the detection of vitamin B12 deficiency. Scand
J Clin Lab Invest. 2000; 60(1):9-18.

Khanduri U,Sharma A, Joshi A Occult cobalamin and
folate deficiency in Indians. Nat Med J India.2005;
18:182-3.

Khanduri U, Sharma A. Megaloblastic anaemia:
Prevalence and causative factors.Natl Med J India
2007;20:172-5.

Sekhar J, Stabler S. Life threatening megaloblastic
pancytopenia with normal mean cell volume: Case
series. Eur J Intern Med 2007; 18:548-50.

Bhatia P, Kulkarni J D, Pai S A. Vitamin B12 deficiency
in India: Mean corpuscular volume is an unreliable
screening parameter. Natl Med J India 2012;25(6):336—
8.

Carmel R. Efficiency and safety of fortification and
supplementation with vitamin B12: Biochemical and
physiological effects. Food Nutr Bull 2008;29 (2
Suppl):S177-S187.

Chandra J. Megaloblastic anemia: Back in focus. Indian
J Pediatr 2010; 77: 795-9.

Hoffborand AV. Megaloblastic anemias. In: Fauci SA,
Kasper LD, Longo LD, Hauser LS, Jameson LJ,
Loscalzo J (eds). Harrison's principles of internal
medicine. Vol 1. 18th ed. Pennsylvania: McGraw-Hill;
2012: 862-72.

Hofforand V, Moss PAH, Pettit JE. Megaloblastic
anaemias. In: Essential haematology. 5th ed.
Massachussetts: Wiley-Blackwell; 2006: 44-57.

Aitelli C, Wasson L, Page R. Pernicious anemia:
Presentations mimicking acute leukaemia. South Med J
2004; 97: 295-7.

Gupta M, Copley K, Keeney M,Yee | C. Does cell size
matter?: Utilizing mean cell volume in hospitalized
patients as a screen to determine common causes of
anemia including iron deficiency anemia, Vitamin B12
and Folate Deficiency. Blood. 2016. 128 (22): 233-8.

Pakistan Journal of Pathology 2018; Vol. 29 (2): 34-36.

36



