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Abstract
Objective: To document correlation between vitamin B12 deficiency and severity
of thrombocytopenia, platelate recovery and duration of hospital stay in dengue
fever patients.
Methods: This prospective observationl study was done in dengue fever patient
with severe prolonged thrombocytopenia (<20,000 µl and > 2 days duration).
Patient with underlying malignancy, hematological disorders, septicemia, or
use of any drug which may cause thrombocytopenia, were excluded. Standard
statistical methods were used.
Results: Total 40 subjects were included in current study. Twenty one were male
and mean age was 25±12 years. Forty percent sujects were having B12 level < 200
pg/L and mean B12 level was 336.9±362.36 pg/L. SDP requirement was highest in
B12<100 pg/L group was (3±1.41) as compmared to other groups Time required
for recovery of platelates to 20000/µl thresold, was also highest in B12<100 pg/L
group (5.75±0.95days) as compmared to other groups. Duration of hospital stay
was also highest in B12<100 pg/L group (5.25±1.25days) as compmared to other
groups. There was no relation between B12 levels and other complications of
dengue like bleeding, serositis, and shock.
Conclusion: Our study suggests that B12 deficiency may responsible for
severe thrombocytopenia; slower platelates count recovery and prolonged
hospitalisation in dengue fever patients.

Introduction

D

engue is one of the most significant
arboviral diseases of humans
worldwide. It is predominantly
distributed in tropical and subtropical
regions that are the natural home for
its vector, mosquitoes of the genus
Aedes. 1 The causative aetiological
agent is the Flavivirus genus of family
Flaviviridae, otherwise called dengue
virus (DENV). 3 Infection with DENV
may be subclinical or symptomatic.
Dengue fever clinical illness is
traditionally classified, in order of
increasing severity, as either dengue
fever (DF), dengue haemorrhagic fever
(DHF) or dengue shock syndrome
(DSS). More recently, the WHO
proposed a revised classification of
clinical infection: dengue; dengue with
warning signs; and severe dengue. 1 DF
is due to primary infection with any of
the serotypes and is typically mild and
self-limiting. Recovery from infection is
generally complete and confers lifelong

homotypic immunity. DF manifests
as a fever for 2–10 days, headache,
retroorbital pain, joint and muscle
pain with skin rashes. 2 Secondary
infection with a other serotype
generates cross-reactive antibodies,
which increases the potential risk of
antibody-dependent enhancement of
disease, a form of immunopathology.
Hence, recurrent infection is the major
risk factor for the serious, often fatal,
complications of DHF and the rarer
DSS. These are marked by problems
of capillary permeability, a decrease
in platelet count, disordered blood
clotting, severe bleeding, and for DSS
alongside systemic shock leading to
organ failure. 1,3
There are no large epidemiological
s t u d y t o a s s e s B 1 2 l e ve l i n I n d i a n
population but few studies suggest
that Vitamin B 12 deficiency is common
in Indian populations with prevalence
rannge of 35% to 60%. 8,9 Vitamin B 12
is an important factor required for

erythropoiesis and thrombopoiesis.
Approximately 10 % of patients with
symptomatic B12 (cobalamin deficiency)
have significant thrombocytopenia. 5
There are case reports associating
B 12 d e f i c i e n c y w i t h t h r o m b o t i c
thrombocytopenic purpura (TTP) like
picture. 6,7
However, search on pubmed has
failed to reveal any study/case report
looking in B 12 level in patients with
dengue and severe thrombocytopenia.

Material and Methods
We c o n d u c t e d p r o s p e c t i v e
observational study in Department
of Medicne at Dr. Sampoorna Nand
Medical College, Jodhpur. Admitted
patients who were positive for NS1
antigen/IgM/ ELISA for dengue along
with platelets counts less than 20000/
µl and were showing slow recovery of
platelates i.e., persisiting below 20000/
µl for 2 days or more, were included
in the study. Patients with underlying
malignancy, hematological disorder,
septicemia, or use of any drug which
may cause thrombocytopenia, were
excluded from study.
Clinical features, hematological and
biochemical parameters were noted and
vitamin B12 levels were measured.Single
donor platelates (SDP) transfusion was
done if patient was actively bleeding
or if platelates level were less than
10000/ µl. For the analysis purpose
patients were divided in to four groups
a c c o r d i n g t o B 1 2 l e ve l we r e , v i z ,
B12<100 pg/L (n=4), B12 101-200 pg/L
(n=12), B12 201-300 pg/L (n=13), and
B12>300 pg/L (n=11). Standard stastical
methods were used to analyse the data.
Patients characteristics were expressed
as mean± SD for continuous varables
and the were compared using Chisquare test.
Professor, 2Resident, 3Senior Professor, Department of
Medicne, Dr. S.N. Medical College, Jodhpur, Rajasthan;
*
Corresponding Author
Received: 02.08.2017; Accepted: 20.03.2018
1

62

Journal of The Association of Physicians of India ■ Vol. 66 ■ September 2018

Table 1: Vitamin B12 level and single donor patelates reqirement
B12 group (number)

SDP

ANOVA

P-value

Table 2: Vitamin B12 level and platelate recovery time
B12 group

Platelate Recovery

Mean

Std. deviation

B12<100 pg/L (4)

3.00

1.414

B12<100 pg/L (4)

5.75

.957

B12 101-200 pg/L (12)

1.17

.835

B12 101-200 pg/L (12)

4.08

1.165

B12 201-300 pg/L (13)

1.46

1.12

B12 201-300 pg/L (13)

3.38

0,96

B12>300 pg/L (11)

1.36

1.286

B12>300 pg/L (11)

3.00

.000

Total (40)

1.50

1.198

Total

3.73

1.176

2.145

.096
Insignificant

Pearson
correlation

Std. deviation

P-value

Interpretation

B12 group (number)

Duration of hospital stay
Mean

Std. deviation

B12 group and sdp

-.190

.239

No correlation

B12<100 pg/L (4)

5.25

1.258

B12 group and number of
hospital stay

-.468

.002

Correlation exist

B12 101-200 pg/L (12)

4.67

1.435

B12 201-300 pg/L (13)

4.0

1.10

B12 group and platelate
recovery

-.644

B12>300 pg/L (11)

3.64

.505

Total (40)

4.23

1.209

.000

Correlation exist

Results

Discussion

Total forty subjects were included
in study. Twenty-one were male and
remaing were female subjects. Mean
age of the patients were 25±12 year.
Twelve pateients were non-vegetarian
rest all were vegetarian. Forty percent
sujects were having B12 level < 200
pg/L and 72% of the patients had B12
level < 300 pg/L and mean B12 level
was 336.9±362.36 pg/L. Mean lowest
platelates count was 8090±3968/µl
(Figure 1). Mean duration of hospital
stay was 4.23±1.20 days and mean single
donor platelates (SDP) transfusion was
1.5± 1.19 (Figures 2 and 3).

Often primary reason for admission
in dengue patients is thrombocytopenia
and fear factor associated with
thrombocytopenia. Duration of
admission is also often determined in
India by recovery of platelate counts
to “safe level” i.e > 20000/µl. In several
studies, there was no direct correlation
between severity of thrombocytopenia
and dengue complication. In some
subset of dengue patients recovery
from throbocytopenia is swift, while in
other subset it may take several days.
We started this study with presumption
that there may be other factors that may
be contributing to thrombocytopenia
and its slow recovery, during acute
hematological/hematopoietic stress.
Identifying and correcting contributory
factor may probably cutdown duration
of admission in patients with dengue
fever and severe thrombocytopenia.
Severe vitamin B12 deficiency may be
asssociated with thrombocytopenia
apart from anemeia and leukopenia.
Vitamin B12 deficiency is common
I n d i a n p o p u l a t i o n ; t h e r e f o r e , we
planned this pilot study to test the
hypothesis that vitamin B12 level may
have correlation with prolonged and
s e ve r e t h r o m b o c y t o p e n i a i n s o m e
patients.

For the analysis purpose patients
were divided in to four groups
a c c o r d i n g t o B 1 2 l e ve l we r e , v i z ,
B12<100 pg/L (n=4), B12 101-200 pg/L
(n=12), B12 201-300 pg/L (n=13), and
B12>300 pg/L (n=11).
SDP requirement was highest in
B12<100 pg/L group was (3±1.41) as
compmared to other groups (Table 1),
but it was not statistically significant
(p-value=0.96, ANOVA=2.14). Time
required for recovery of platelates to
20000/µl thresold, was also highest in
B12<100 pg/L group (5.75±0.95days)
as compmared to other groups
(Table 2 and Figure 4), and it was
statistically significant (p-value=0.0,
ANOVA=9.07). Duration of hospital
stay was also highest in B12<100 pg/L
group (5.25±1.25days) as compared
to other groups (Table 3), and it was
statistically significant (p-value=0.04,
ANOVA=2.79) (Table 4).
T h e r e wa s n o r e l a t i o n b e t we e n
B12 levels and other complications of
dengue like bleeding, serositis, and
shock.

ANOVA

P-value

9.072

.000
Significant

Table 4: Vitamin B12 level and duration of hospital stay

Table 3: Vitamin B12 and hospital stay
Correlation between

Mean

In current study requirement
for SDP was highest (3.0± 1.41) in a
group with vitamin B12 level less than
100pg/L compared to group B12>300
pg/L (1.36±1.2860), although it was not
statistically significant. This suggest
that severe B12 deficiency may prolong
severity of thrombocytopenia, as in
current study SDP was transfused only
if platelates persisted below 10000/µl.
This was confirmed by another

ANOVA

P-value

2.796

.041
Significant

parameter measured i.e., platelate
recovery time (time taken to recover to
>20000/µl). This parameter was selected
as during in-patient managemnt as the
platelates recover beyond 20000/µl
and if patient is otherwise fit, she/he
is considered for discharge. Platelate
recovery time was also maximum in
B12<100 pg/L group (5.75±0.95days)
as compared to group with B12>300
pg/L (3.0±0days) and it was statistically
significant. As it is clear from Table 2
more severe, the B12 deficiency was
more prolonged was platelate recovery
time.
As discussed earlier, duration of
hospital stay is often associated with
severity of thrombocytopenia and
time it takes to recover to relatively
safer level. Similar trend was seen in
duration of hospital stay: Hospital stay
(in days) was also highest in vitamin
B12<100 pg/L group (5.25±1.25days) as
compared to group with B12>300 pg/L
(3.64±0.5days) and it was statistically
significant. As it is obvious from Table 3
as the severity of vitamin B12 deficiency
increased so does the hospital stay.
There are no published studies
measuring these parameters against
vitamin B12 level so we cannot compare
with any other study.
Limitation of study: We measured
vitamin B12 level only in patients with
severe thrombocytopenia as we were
testing our hypothesis. Therefore, it
had limited number of patients. A
larger study is required to confirm these
preliminary findings. Best approach
would be to measure vitamin B12 level
in large cohort of dengue patients and
plot it against platelate level. Next
logical step should be to see response
to injectable B12 supplementation in
such patients.
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Fig. 1: Vitamin B12 level and severe thrombocytopenia
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Fig. 2: Vitamin B12 level and single donor patelates reqirement
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Fig. 3: Vitamin B12 level and duration of hospital stay (in days)

Conclusion
Vitamin B12 deficiency may be a
contributing factor to development of
severe thrombocytopenia in dengue
fever, particularly in Indian population.
Severe vitamin B12 deficiency
may prolong the hospital stay and
increase the requirement of platelates
transfusion.
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