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Abstract
Background:  The most prevalent and significant arboviral disease affecting humans is dengue. It is spread by the Aedes genus 
of mosquitoes, which are common in tropical and subtropical regions of the world. Thrombocytopenia occurs commonly among 
patients suffering from dengue fever, making them more prone to hemorrhagic complications. The predisposing factors leading to 
thrombocytopenia and bleeding manifestations after dengue infection are not well-known
Objective: We attempted to determine the frequency of thrombocytopenia and its co-relation with serum vitamin B12 levels among 
dengue patients.
Methods: This cross-sectional study after taking approval from the hospital ethical committee was carried out at the Department 
of Medicine PNS Rahat Hospital from June, 2022 to November, 2022. A total of 145 diagnosed patients suffering from dengue fever 
fulfilling the inclusion criteria were enrolled. Patients with concomitant sepsis, malignancy, autoimmune disorder, hematological 
disorder, and drugs causing thrombocytopenia were not included in the study. Precise history and biodata were entered in the Pro 
forma. Patients were investigated for CBC, VIT B12 LEVEL, and other routine investigations. SPSS version 27 was used for data 
analysis. P-value≤0.05 was considered as statistically significant.
Results: Out of a total of 145 patients, 78 (53.8%) were males and 64 (46.2%) were females With a mean age of 38.22±15.93 
years.139 patients (95%) had thrombocytopenia. we found a significant positive correlation of thrombocytopenia with Vitamin B12 
deficiency (r=0.731, p<0.001).
Conclusion: Dengue fever patients with thrombocytopenia were found to have vitamin B12 deficiency. Thrombocytopenic patients 
may require more platelet transfusion and longer hospitalizations.
Keywords: Dengue fever, thrombocytopenia, vitamin B12, hemorrhagic complications, predisposing factors.

INTRODUCTION
Dengue fever also known as break bone fever is an 
abroviral disease caused by dengue virus (DENV) 
serotype 1-4 transmitted by the Aedes aegypti mosquito. 
As per WHO, approximately half of the global population 
is at risk for dengue, ranging from 100-400 million cases 
annually [1]. Regardless of serotype, symptoms are 
identical among infected persons, which include high 
fever, retro-orbital headache, muscle and joint pain, 
nausea, lymphadenopathy, vomiting, flue cough, and 
rash. The patient may present with any combination 
of symptoms. Severe dengue manifestations include 
impaired vascular endothelial permeability, plasma 
leakage, and decline in platelet levels, hemorrhage, low 
blood pressure, and shock, which may lead to higher 
morbidity and mortality [2, 3]. The incidence of dengue 
fever has increased significantly across the globe, 40-
50% of the global population is at risk of this disease in 
tropical, subtropical, and, most recently, more temperate 
areas [4].

The Epidemiology of dengue fever in the Indian 
subcontinental is quite complicated and it has transformed 

over the years as well concerning the strains, affected 
regions, and disease severity. Investigations for dengue 
fever include complete blood count with peripheral film, 
liver fiction tests, renal function, serum vitamin B12 
levels, folic acid levels, and coagulation profile. No large 
epidemiological study has been done to assess serum 
B12 levels in the population but few studies suggest that 
serum vitamin B12 deficiency is very common in the 
Pakistani population [5, 6]. 

Due to nonspecific symptoms in the majority of cases, 
many cases of dengue fever are labeled as febrile illness 
of other etiology and remain undiagnosed [7]. Dengue 
fever is usually a self-limited disease and if detected 
early and treated timely its mortality is less than 1%. 
Treated severe dengue has a mortality of 2% to 5% but 
mortality is had high as 20% among untreated cases [8]. 

The etiology of the dengue virus includes replication of 
viral mainly in macrophages, direct infection of the skin 
by a virus, and immunological and chemical-mediated 
mechanisms induced by host–viral interaction [9].

Low platelet count may be linked to alterations in 
megakaryocytopoiesis, manifested by infection of 
human hematopoietic cells and impaired progenitor 
cell growth, leading to platelet dysfunction, damage, 
or depletion, contributing to significant hemorrhages 
[10, 11]. Approximately 10% of patients with 
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symptomatic B12 (cobalamin deficiency) have 
significant thrombocytopenia [12]. Thrombocytopenia is 
categorized as Mild (1 to 1.5lac/μl) Moderate (50,000 to 
1 lac/μl) and Severe (less than 50,000 lac/μl) [13,14]. 
Likewise, serum vitamin B12 deficiency is classified as 
normal (>300pg/mL), low normal (200-300 pg/ml) and 
deficient (200-300 pg/ml) [15].

Infected patients with vitamin B12 deficiency are more 
likely to develop significant thrombocytopenia. Our 
study is conducted to determine the correlation between 
the severity of thrombocytopenia, hospital stay, and 
hematological, and biochemical parameters with vitamin 
B12 deficiency and to predict the likely role of vitamin 
B12 replacement in patients with dengue fever. 

METHODOLOGY
After obtaining approval from the hospital ethical 
committee (ERC/PNR/001/2022), this cross-sectional 
study was conducted at the Department of Medicine 
PNS Rahat Hospital, Karachi from June, 2022 to 
November, 2022. History and clinical examination were 
done as per proforma. All relevant investigations were 
carried out and recorded. Patients were labeled to have 
dengue fever based on positive dengue NS1 or dengue 
serology (dengue IgM). Platelet counts and serum 
vitamin B12 levels were checked on admission before 
starting treatment.

Sample Size was calculated by the wnarifin sample 
size calculator (available at https://wnarifin.github.
io/ssc/ss1prop.html) by taking the prevalence of 
thrombocytopenia among dengue patients=40.3% [16], 
margin of error=8% at 95% confidence interval. The 
calculated sample size was 145 patients. All confirmed 
cases of dengue fever aged between 18-50 years were 
included while patients refusing to give consent, pregnant 
females, those patients suffering from sepsis, malignancy, 
autoimmune disease, chronic kidney disease, chronic 
liver disease, on chemotherapy, and hematological 
disorders were excluded from the study. Patients with 
co-infections such as malaria, enteric fevers, etc. Taking 
drugs known to cause thrombocytopenia was also not 
included in the study.

STATISTICAL ANALYSIS
IBM SPSS Statistics version 27 was used for data 
analysis. Mean and standard deviation were computed 
for quantitative variables while frequency and percentage 
were reported for qualitative variables. Fisher exact 
test was applied to check the association between 
qualitative variables. Pearson’s coefficient correlation 
was computed to determine the relationship between 
quantitative variables. P-value≤0.05 was considered as 
statistically significant.

RESULTS
A total of 145 patients were included in the study 
out of which 53.8% were males and 46.2% were 

females with a mean age of 38.22±15.93 years. Mean 
hemoglobin, mean corpuscular volume, total leukocyte 
count, hospital stay duration, vitamin B12 levels, and 
platelets count was 13.20±1.67 g/dl, 86.83±10.99 μm3, 
4.51±2.08 /cmm, 3.71±1.43 days, 220.29±119.14 pg/ml 
and 65.41±40.77 × 109/L respectively. We found 81.4% 
of patients were with vitamin B12 deficiency and 95.9% 
had thrombocytopenia as presented in Table 1.

Table 1: Descriptive statistics of study population (n=145).

Variables n (%)
Gender
Male 78(53.8)
Female 67(46.2)
Age(years); mean± Std. Dev 38.22±15.93
Age Group
≤30 years 55(37.9)
>30 years 90(62.1)
Hemoglobin(g/dl); mean± Std. Dev 13.20±1.67
Anemia
Yes 54(37.2)
No 91(62.8)
Mean corpuscular volume (μm3); mean± Std. Dev 86.83±10.99
Mean Corpuscular Volume Group
Abnormal 58(40)
Normal 87(60)
Total leukocyte count(/cmm); mean± Std. Dev 4.51±2.08
Total Leukocyte Count Group
Low 80(55.2)
Normal 65(44.8)
Hospital Stay Duration (days); mean± Std. Dev 3.71±1.43
≤3 days 71(49)
>3 days 74(51)
Vitamin B12 Levels (pmol/L); mean± Std. Dev 220.29±119.14
Vitamin B12 Deficiency
Yes 118(81.4)
No 27(18.6)
Platelets Count (× 109/L); mean± Std. Dev 65.41±40.77
Thrombocytopenia
Yes 139(95.9)
No 6(4.1)
Thrombocytopenia Severity (n=139)
Mild 15(10.8)
Moderate 54(38.8)
Severe 70(50.4)
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Fig. (1): Relationship between platelets and vitamin B12.
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We found a significant and strong relationship between 
platelet count and serum vitamin B12 level (p<0.001) as 
presented in Fig. (1), we found a significant association 
of thrombocytopenia with Vitamin B12 deficiency 
(r=0.731, p<0.001). No significant association was found 
with gender (p=0.415), age group (p=0.200), anemia 
(p=1.000), mean corpuscular volume group (p=1.000), 
total leukocyte count group (p=0.691) and hospital stay 
(p=0.107) as presented in Table 2.

Males are more likely than females to have 
thrombocytopenia, according to univariate logistic 
regression (OR=2.413, p=0.318). In addition, it was 
discovered that patients with anemia were more likely 
to have thrombocytopenia than non-anemic patients 
(OR=1.950, p=0.840). Additionally, we discovered that 
patients with vitamin B12 insufficiency had a higher 
likelihood of developing thrombocytopenia than those 
who did not (OR=26.591, p=0.003). Table 3 displays the 
odds results in detail.

Results also show that the severity of thrombocytopenia 
is linearly linked to the severity of vitamin B12 deficiency 
as shown in Table 4 and Fig. (2).

DISCUSSION
The etiology of thrombocytopenia is multifactorial; 
notably, in a misdiagnosis this condition may be due 
to pre-analytical laboratory artifacts. Knowledge about 
the common etiology of thrombocytopenia will assist 
clinicians in decision-making and interpretation of 
laboratory tests and this may lead to prompt, adequate 
patient management and cost-saving measures. 

Table 2: Association of thrombocytopenia with population 
characteristics.

Variables
Thrombocytopenia

p-valueYes
n(%)

No
n(%)

Gender
Male 76(54.7) 2(33.3)

0.415
Female 63(45.3) 4(66.7)
Age Group
≤30 years 51(36.7) 4(66.7)

0.200
>30 years 88(63.3) 2(33.3)
Anemia
Yes 52(37.4) 2(33.3)

1.000
No 87(62.6) 4(66.7)
Mean Corpuscular Volume Group
Abnormal 56(40.3) 2(33.3)

1.000
Normal 83(59.7) 4(66.7)
Total Leukocyte Count Group
Low TLC 76(54.7) 4(66.7)

0.691
Normal 63(45.3) 2(33.3)
Hospital Stay Duration 
≤3 days 65(46.8) 5(83.3)

0.107
>3 days 74(53.2) 1(16.7)
Vitamin B12 Deficiency
Yes 117(84.2) 1(16.7)

<0.001
No 22(15.8) 5(83.3)
Fisher exact test was applied, and a P-value≤0.05 was considered 
significant.

Table 3: Odds ratio for thrombocytopenia.

Variables Odds Ratio (95% CI) p-value
Gender
Male 2.413(0.428-13.608) 0.318
Female® 1 -
Age Group
≤30 years 0.290(0.051-1.638) 0.161
>30 years® 1 -
Anemia
Yes 1.195(0.212-6.755) 0.840
No® 1 -
Mean Corpuscular Volume Group
Abnormal 1.349(0.239-7.618) 0.734
Normal® 1 -
Total Leukocyte Count Group
Low TLC 0.603(0.107-3.402) 0.567
Normal® 1 -
Hospital Stay Duration
≤3 days 0.176(0.020-1.543) 0.117
>3 days® 1 -
Vitamin B12 Deficiency
Yes 26.591(2.962-238.74) 0.003
No® 1 -
CI: Confidence interval, ®: Reference group, binary logistic regression 
was applied.
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Fig. (2): Relationship According To Severity between Platelets and 
Vitamin.

Table 4:  Thrombocytopenia Associated With Vitamin B12 Deficiency.

Vitamin B12 Severity
Thrombocytopenia Severity

p-value
Mild n(%) Moderate n(%) Severe n(%) Total n(%)

Deficient (<200pg/ml) 2(13.3) 26(48.10) 60(85.7) 88(63.3)
<0.001Low normal (200-300 pg/ml) 1(6.7) 18(33.3) 10(14.3) 29(20.9)

Normal (>=300pg/mL) 12(80) 10(18.5) 0(0) 22(15.8)
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One of the major reasons leading to hospitalization 
among patients suffering from dengue fever is 
thrombocytopenia and its related complications. 
The etiology of thrombocytopenia is multifactorial. 
Knowledge of the common etiology of thrombocytopenia 
helps clinicians make decisions and interpret laboratory 
tests that can lead to prompt, appropriate patient care 
and cost-saving measures. Approximately 10% of 
symptomatic B12 deficient individuals have significant 
thrombocytopenia [17], thus patients who are already 
vitamin B12 deficient are more prone to develop 
significant thrombocytopenia. Our study was carried out 
with the thought to determine the factors contributing to 
the severity of thrombocytopenia and its recovery time.

Vitamin B12 is an important co-factor for the synthesis 
of cells in bone marrow and its deficiency may lead 
to anemia, leukopenia as well as thrombocytopenia. 
Patients suffering from thrombocytopenia due to dengue 
fever are not routinely screened for deficiency of 
vitamin B12. Deficiency of vitamin 12 is prevalent in our 
population so our study aimed to find out the correlation 
between vitamin B12 deficiencies and with severity of 
thrombocytopenia among dengue patients.

Our study shows that vitamin B12 deficiency is linked to 
thrombocytopenia. Out of 145 dengue patients enrolled 
in our study, 118(81.4%) patients were deficient in vitamin 
B12 and 139 patients (95.9%) had thrombocytopenia. 
It was also noted that none of the patients with normal 
vitamin B12 levels had severe thrombocytopenia. Most 
of the patients (85.7%) with severe thrombocytopenia 
had vitamin B12 deficiency.

A similar study conducted in India showed among 75 
dengue patients, 81% (61 patients) with thrombocytopenia 
had a deficiency of vitamin B12 (levels less than 300pg/l), 
and 94% of patients with severe thrombocytopenia were 
vitamin B12 deficient [18].

Another study carried out in Bangalore India showed 
among the patients suffering from dengue fever, those 
without thrombocytopenia and mild thrombocytopenia, 
100% had normal Vitamin B12 levels whereas 
those with Moderate thrombocytopenia, 62.5% had 
Vitamin B12 Deficiency and among those with severe 
thrombocytopenia, 94.4% had Vitamin B12 deficiency 
[19]. 

Tak et al. in their study showed that a deficiency of 
vitamin B12 is one of the risk factors for the severity of 
thrombocytopenia among dengue patients specifically 
in the Indian population [20]. A study conducted 
among the patients admitted with acute febrile illness 
demonstrated that in patients with vitamin B12 level 
of <100 pg/L, 60% had severe thrombocytopenia and 
40% had moderate thrombocytopenia whereas, among 
patients with vitamin B12 101-200 pg/L, 74% had severe 
thrombocytopenia, moderate thrombocytopenia in 8%, 
and mild thrombocytopenia in 17% of patients [21]. 

Another study carried out in India also shows that a 
deficiency of vitamin B12 is a contributing factor to the 
development of thrombocytopenia [22].

Thrombocytopenia is a common clinical condition that 
is associated with multiple systemic diseases [23]. Our 
study was conducted in a single healthcare setup and 
only hospitalized patients were included so a larger 
study is needed for confirmation of our findings. Since 
we determined a relationship between serum B12 levels 
and the degree of thrombocytopenia, the next logical 
step should be to check the patient’s response to B12 
replacement among dengue patients.

CONCLUSION
Dengue fever patients with moderate to severe 
thrombocytopenia have Vitamin B12 deficiency and are 
more prone to have bleeding manifestations leading to 
the requirement for platelets transfusion and may lead to 
a higher length of hospital stay. Vitamin B12 replacement 
may lead to early recovery from thrombocytopenia and 
less need for platelet transfusion.
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