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Introduction
	 The recent emergence and spread of dengue virus (DENV) 
throughout the world represent a global pandemic threat with an 
enormous burden on populations, health systems and economies in 
most tropical countries [1]. Indeed, its incidence increased 30-fold 
during the five last decades. Around 3.9 billion people in 128 coun-
tries are at risk of infection and about 390 million of cases occur an-
nually worldwide [2]. Since 2012, dengue fever emerge as the most 
important mosquito-borne viral disease in the world because of the 
widely distribution of its vectors in tropical and subtropical regions. 
Indeed, Aedes aegypti (the primary vector) and Aedes albopictus (the 
secondary one) spread globally in recent years, facilitated by multiple 
phenomena like globalization of trade, fast urbanization in develop-
ing countries associated with high population growth rate, inadequate 
water supply, poor waste management system [3,4]. In Sub-Saharan 
Africa, reliable epidemiological data on DENV infections are poorly 
established due to the strong tendency to attribute fevers to malaria 
[5].

	 DENV infection is generally asymptomatic in the vast majority 
of cases (up to 50% or more) or mild with symptoms similar like flu-
like illness or other endemic fever diseases (malaria and chikungunya 
fever) in Africa. However, around 500,000 people are hospitalized 
each year for severe dengue fever, a potentially fatal complication due 
to plasma leakage, fluid accumulation, respiratory distress, profuse 
haemorrhages or organ failure [6]. The mortality rate is reported to 
be around 2.5% [7]. The pathogenesis and pathophysiology of severe 
DENV infection are not well-understood. But, some possible contrib-
utory factors like age, sex, race, co-morbidities and viral-specific fea-
tures are described to play a role in disease outcomes [8,9].

	 Haematological abnormalities are common in severe forms and 
could be associated to fatal cases in DENV infection [10,11]. Throm-
bocytopenia due mainly to immunological destruction of platelets, 
decreased platelet production in bone marrow and attenuation of 
megakaryocyte maturation is a prominent feature in DENV infection. 
In conjunction with platelet dysfunction, thrombocytopenia contrib-
utes to disturb haemostasis in dengue fever [12-15]. However, haem-
orrhages is not necessarily correlated with coagulation abnormalities 
[16]. Especially, the severity of  thrombocytopenia does not closely 
relate to the risk and severity of bleeding [17,18]. Thus, the use of 
blood component transfusion, mainly platelet concentrate remains po-
lemic. There is no consensus in the guidelines to correct thrombocyto-
penia or disturbed coagulation parameters [19]. Some authors arguing  
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Abstract
Background and objectives: Dengue virus infection is generally 
asymptomatic or mild. Thrombocytopenia is a common biological 
sign and in some severe cases, bleeding can occurs. Our study 
aimed to assess thrombocytopenia and bleeding in dengue virus in-
fection in Burkina Faso.

Materials and methods: We conducted a cross-sectional study that 
included cases of dengue fever admitted in seven health facilities 
during the dengue fever outbreak in 2016 and 2017.All statistic tests 
were performed at a significance level of 5%.

Results: A total of 296 patients were included, comprising 154 
males (52%). The frequency of bleeding was 25%, with no gender 
difference (p=0.347). Elderly patients (over 55 years) were less likely 
to bleed (OR = 0.10, CI 95% [0.02-0.63]; p = 0.014), but were more 
transfused (OR = 8.96, CI 95% [1.07-74.90]; p = 0.043) than younger 
ones. There was more bleeding patients with moderate thrombocy-
topenia (OR = 6.84, CI 95% [2.72-17.25]; p = 0.001) and severe 

thrombocytopenia (OR = 6.66, CI 95% [2.36-18.86]; p = 0.008). The 
median in-hospital LOS was significantly long (median = 5 [IQR: 4 – 
6.5]) days in transfused patients compared to non-transfused ones 
(median = 4 [IQR: 2 – 5]) days (p = 0.0001).

Conclusion: There was no significant increase in platelet count in 
transfused and not transfused patients, meaning that platelet trans-
fusion had no longer benefit in reduction of clinical or severe bleed-
ing or improvement in platelet count recovery. Further studies are 
expected to better explore this issue.
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that the thrombocytopenia, the most striking abnormality, is signifi-
cant contributor to haemorrhage, use platelet transfusion in bleeding 
as well in non-bleeding patients.

	 Burkina Faso regularly experienced dengue outbreaks. The first 
epidemic known occurred in 1925. From 2013 to 2016, at least three 
outbreaks were noted. During the 2016 outbreaks, the majority of cas-
es (82.3%) were recorded in Ouagadougou [20]. Our study aimed to 
assess thrombocytopenia and bleeding risk factors in DENV infection 
in Burkina Faso.

Materials and Methods
Study settings and design

	 The study was conducted in seven general public hospitals and 
private clinics that reported to the Ministry of Health, DENV cases 
in Ouagadougou, the capital of Burkina Faso. It is a part of the Sou-
dano-Sahelian climate area with a rainy season running from May 
to October and a dry season from December to May [21]. It counted 
around 2.6 million inhabitants in 2016 and has been urbanised rapidly 
during the last quarter of a century with spectacular spatial growth 
[22-24]. It is characterized by parcelled neighbourhoods close to 
non-parcelled ones (‘non-lotis’) that lack water supply, sanitation and 
waste management systems [25].

	 We carried out a cross-sectional study that included the patients 
with dengue fever hospitalized in health facilities in Ouagadougou 
during the dengue fever outbreak in 2016 - 2017. A case of DENV in-
fection was defined as a patient admitted with clinical signs consistent 
with DENV infection and a positive rapid diagnose test for AgNS1 
and/or anti-DENV IgM. Nomolecular biology confirmatory test has 
been done. Patients with unusable medical records were not included.

Study variables

	 We considered bleeding signs at admission and platelet transfu-
sions as dependent variables. The independent variables comprised of 
gender (male or female) age and age group (< 15; 15-24; 25-34; 35-
44; 45-54; 55-64 and ≥ 65 years), DENV infection severity accord-
ing to WHO 2009 classification [19], platelet count and severity of 
thrombocytopenia (≥ 150,000 or normal, 100,000 -149,999 or mild, 
99,999-50,000 or moderate, 49,999-20,000 or severe and < 20,000 
or very severe) at admission and exit, in-hospital length of stay and 
evolution. The data were collected from the patient medical records 
and blood prescription forms.

Statistical analyses

	 Data were analyzed using STATA 15 software. We described 
quantitative and qualitative variables using proportions, means ± 
2SD, median with Interquartile Range (IQR) as appropriated. The 
Chi-square test (or the Fischer’s exact test if applicable) and student t 
test were used to determine association between variables in univari-
ate analysis. Multivariate logistic regression analyses were performed 
to identify risk factors associated to haemorrhage and platelet transfu-
sion. Non-parametric tests were used to compare haemorrhagic ver-
sus non-haemorrhagic and transfused versus non-transfused patients. 
All tests were performed at a significance level of 5%.

Ethical considerations

	 The approbation of internal scientific review committee of Na-
tional blood transfusion center was obtained before study starts. The  

patients’ anonymity and confidentiality of collected data were pre-
served.

Results
	 A total of 296 patients were included, comprising 154 males 
(52%). The both groups, male and female, are almost similar in their 
age (p = 0.05), platelet count (p = 0.4), risk of bleeding (0.57), se-
verity of dengue (p = 0.3) in-hospital length of stay (LOS) (p = 0.24) 
and mortality (p = 0.61). The baseline characteristics of the studied 
population are summarized on table 1.

	 Frequencies of thrombocytopenia and bleeding were 66.6% and 
25% respectively, with no gender-related differences (table 1). As 
shown on tables 2 & 3, elderly patients (over 55 years) have less bled 
(OR = 0.10,CI 95% [0.02-0.63]; p = 0.014) and more transfused (OR 
= 8.96, CI 95% [1.07-74.90]; p = 0.043) than younger ones. There was 
more bleeding patients with moderate thrombocytopenia (OR = 6.84, 
CI95% [2.72-17.25]; p = 0.001) and severe thrombocytopenia (OR = 
6.66, CI95% [2.36-18.86]; p = 0.008) than other forms of thrombo-
cytopenia (table 2). Patients with moderate thrombocytopenia (OR = 
3.42, CI95% [1.26-9.30]; p = 0.016), severe thrombocytopenia (OR 
= 6.59, CI95% [2.39-18.19]; p < 0.001) and very severe thrombocy-
topenia (OR = 19.78, CI95% [3.58-109.35]; p = 0.001) were the most 
transfused (Table 3).

	 The overall median in-hospital LOS was 4 days (IQR [3 - 5]); it 
was significantly long in transfused patients compared to non-trans-
fused ones (5 [IQR: 4 - 6.5] days versus 4 [IQR: 2 - 5] days; p = 
0.0001) (Figure 1-A). At exit, the median increase in platelet count of 
overall population was 8,000/mm3 (IQR [-48,000 – 60,000]) (Figure 
1-B). In platelet-transfused patients, the median increase in platelet 
count was 27,000/mm3 versus 0/mm3 in non-transfused patients, but 
the difference was not significant (p = 0.220) (Figure 1-C). Bleeding 
patients had a median increase in platelet count of 61,000/mm3 com-
pared to a median decrease of 11,000/mm3 in those who did not bleed 
(p = 0.0001) (Figure 1-D).

	 The overall mortality rate was 1%. There were no differences in 
mortality rates between transfused and non-transfused patients (0% 
versus 1.2%; p = 0.42) as well as between those who bled and those 
who did not (0% versus 1.3%; p = 0.56).

Discussion
	 Our study aimed to evaluate the prevalence of thrombocytopenia 
and bleeding risk factors among dengue fever patients during DENV 
infection outbreak in Burkina Faso. We found that 66.6% of patients 
had thrombocytopenia, 25% have bled and 17.2% received platelet 
transfusion. Moderate (OR = 6.84, p < 0.001) and severe (OR = 6.66, 
p < 0.001) thrombocytopenia were positively associated to bleeding 
while platelet transfusion was instead determined by severe and very 
severe thrombocytopenia. Platelet transfusion appears to prolong 
in-hospital LOS without improving platelet count significantly.

	 During the current decade, Burkina Faso has experienced regular 
DENV infection outbreaks [20]. All the four DENV serotypes have 
been listed as circulating in Burkina Faso [5,26].Different aspects 
have been addressed by several authors in previous studies [5,20,27-
31], but thrombocytopenia, bleeding risk factors and platelet trans-
fusions, not yet. Also, our study makes it possible to fill this gap. 
But some limitations needed to be addressed. Indeed, the data used 
in our study are dependent on the thoroughness of clinician’s docu-
mentation. In addition, the decision to transfuse platelets dependedon  
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the physician willing only, due to the absence of national guidelines. 
Also, it was difficult to determine whether the transfusions were ap-
propriate or not. Furthermore, we did not determined the different 
serotypes involved in our patients. However, some arguments tend 
to show that the severity of the infection, the thrombocytopenia and 
the importance of the bleeding are associated with the viral serotypes, 
whether it is a mono-infection or co-infection [32]. Finally, patients 
were not followed up to assess full recovery.

	 Thrombocytopenia and bleeding are relative common problems 
in dengue fever. In our study, thrombocytopenia and bleeding were 
found in 66.6% and 25%. From 2013 to 2014, Diallo, et al. in their 
study found bleeding forms in 18.4% and thrombocytopenia in 57.1% 
of cases [27]. In a population of pregnant women, Sondo, et al. have 
noted bleeding in 16% and thrombocytopenia in 48% [30]. Other au-
thors in different context found higher rate of thrombocytopenia (over 
80%) [33]. Thrombocytopenia is a stressful situation for patients and 
their families, but also for treating physicians, due to its spectacular 
depth. In some patients, platelet count decrease under 20,000 /mm3. 
In our study, these cases represented 2.5%.

	 The dreaded complication in case of thrombocytopenia is haemor-
rhage. This leads sometimes to transfuse platelet concentrate. Indeed, 
in many countries, management of thrombocytopenia and haemor-
rhage in DENV infection uses platelet transfusion. This decision is 
most often made by the clinician on the basis of the dramatic drop in  

platelets and in order to anticipate bleeding diathesis, leading some-
times to misuse. In our study, platelet transfusion were made in 17.2% 
of overall patients. This is consistent with many other studies [34]. In 
our study, the decision to transfuse platelets is associated to patients’ 
platelets count and not haemorrhage (Table 3). This allows us to say 
that in our study, the clinicians had “proactive attitude”; they seemed 
to be in a bleeding prevention posture.

	 But as already reported [17,35,36], there was poor correlation be-
tween thrombocytopenia and bleeding occurrence in our study. Mod-
erate thrombocytopenia and severe thrombocytopenia had respective-
ly odds ratios of 6.8 (CI 95% [2.72 - 17.25]; p < 0.001) and 6.7 (CI 
95% [2.36 - 18.86]; p < 0.001) for bleeding risk versus 2.7 (CI 95% 
[0.14 – 22.56]; p = 0.664) for very severe thrombocytopenia. This 
suggests distinct pathophysiologic processes between thrombocyto-
penia and bleeding in dengue fever. The mechanisms of thrombocy-
topenia include bone marrow suppression, peripheral immunologic 
destruction of platelets and increased platelet activation due to vas-
cular injury. Thus, the bleeding could mainly result from the vascular 
alteration which promotes the thrombocytopenia and the coagulation 
disorders, in association with the cytokines secreted due to the infec-
tion [16,35]. In these conditions, platelet transfusion cannot be the 
only way to manage the haemorrhagic risk in dengue fever.

	 Moreover, platelet transfusion seems to be of no benefit to pa-
tients. On the contrary, in addition to not bringing any gain in platelets 
count, it lengthens the duration of hospitalization (median of 5 days  

Parameters Overall Male Female p-value

Mean age (years) 34.2 ± 16.2 33.5 ± 14.4 35.0 ± 18.1 0.44

Age range
< 15

15 – 24
25 – 34
35 – 44
45 – 54
55 – 64

≥ 65

23 (7.8)
64 (21.8)
81 (27.6)
56 (19.1)
31 (10.6)
19 (6.5)
19 (6.5)

10 (6.5)
37 (24.2)
39 (25.5)
36 (23.5)
19 (12.4)

6 (3.9)
6 (3.9)

13 (9.3)
27 (19.3)
42 (30.0)
20 (14.3)
12 (8.6)
13 (9.3)
13 (9.3)

0.05

Bleeding 74 (25.0) 42 (27.3) 32 (22.5) 0.347

Median of pre-transfusion platelet count 106; [55.5 – 174.5] 99; [55 – 160] 113; [56 – 178] 0.488

Degree of thrombocytopenia
Normal 

Mild
Moderate

Severe
Very severe

95 (33.4)
50 (17.6)
80 (28.2)
52 (18.3)
7 (2.5)

44 (29.5)
30 (20.1)
45 (30.2)
25 (16.8)

5 (3.4)

51 (37.8)
20 (14.8)
35 (25.9)
27 (20.0)

2 (1.5)

0.349

Bleeding risk
None
Low

Moderate
Severe

145 (51.1)
80 (28.2)
52 (18.3)
7 (2.5)

74 (49.7)
45 (30.2)
25 (16.9)

5 (3.4)

71 (52.6)
35 (25.9)
27 (20.0)

2 (1.5)

0.575

WHO classification
No warning signs

Warning signs
Severe

123 (41.5)
162 (54.7)

11 (3.7)

70 (45.4)
78 (50.6)

6 (3.9)

53 (37.3)
84 (59.1)

5 (3.5)

0.336

Platelet transfusion 51 (17.2) 33 (21.4) 18 (12.7) 0.05

Median of post-transfusion platelet count 120; [79 - 164] 119; [85 - 167] 120; [80 - 166] 0.782

Median in-hospital LOS 4; [3 - 5] 4; [3 - 6] 4; [3 - 5] 0.527

Death 3 (1.0) 2 (1.3) 1 (0.7) 0.61

Table 1: Baseline characteristics of the patients hospitalized with dengue in Burkina Faso.

WHO = World health organization; LOS = Length of stay
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in transfused patients versus 4 days in non-transfused ones). The con-
sequence is an increased economic burden for the patient and society. 
In addition, platelet transfusion does not influence mortality either.  

Also, these findings question the well-founded and the need of plate-
let transfusion in dengue fever. Further studies are needed to elucidate 
this. In the meantime, we say that inappropriate platelet transfusions  

Table 2: Univariate and multivariate analyses of predictors associated to bleeding in patients hospitalized with dengue fever in Burkina Faso.

Goodness-of-fit test of multiple logistic regression: Chi2 = 69.72; 68 df; p = 0.4193

Table 3: Univariate and multivariate analyses of predictors associated to platelet transfusion in patients hospitalized with dengue fever in Burkina Faso.

Goodness-of-fit test of multiple logistic regression: Chi2 = 152.34; 125 df; p = 0.05

Parameters
Total

Bleeding
Univariate analysis Multivariate analysis

Yes No

N n % (Row) n % (Row) OR CI 95% p-value OR CI 95% p-value

Sex
Male

Female
154
142

42
32

27.8
22.5

112
110

72.7
77.5

Ref
0.77

-
0.45 - 1.32 0.348

- - -

Age
<15

15-24
25-34
35-44
45-54
≥ 55

23
64
81
56
31
38

6
24
22
10
8
3

26.1
37.5
27.2
17.9
25.8
7.9

17
40
59
46
23
35

73.9
62.5
72.8
82.1
74.2
92.1

Ref
1.7
1.06
0.61
0.98
0.24

-
0.59 - 4.90
0.37 - 3.02
0.19 - 1.95
0.29 - 3.37
0.05 - 1.09

-
0.326
0.918
0.411
0.981
0.065

-
0.84
0.46
0.22
0.48
0.10

-
0.23 - 3.11
0.12 - 1.73
0.05 - 1.01
0.09 - 2.45
0.02 - 0.63

-
0.796
0.249
0.052
0.380
0.014

Thrombocytopenia
Normal

Mild
Moderate

Severe
Very severe

95
50
80
52
7

13
9

29
17
1

13.7
18.0
36.5
32.7
14.3

82
41
51
35
6

86.3
82.0
63.7
67.3
85.7

Ref
1.38
3.59
3.06
1.05

-
0.55 - 3.50
1.71 - 7.53
1.34 - 6.98
0.12 - 9.45

-
0.492
0.001
0.008
0.964

-
2.19
6.84
6.66
1.76

-
0.75 - 6.42
2.72 - 17.25
2.36 - 18.86
0.14 - 22.56

-
0.153
0.000
0.000
0.664

WHO 2009 classification
Severe

With warning signs
No warning signs

11
162
123

2
68
4

18.9
42.0
3.3

9
94
119

81.8
58.0
96.7

Ref
3.25
0.15

-
0.68 - 15.55
0.02 - 0.94

-
0.139
0.043

-
3.17
0.13

-
0.60 - 16.63
0.02 - 0.87

-
0.172
0.035

Rehydration
No
yes

34
262

12
62

35.3
23.7

22
200

64.7
76.3

Ref
0.57

-
0.27 - 1.21

-
0.144

-
0.38

-
0.14 - 1.06

-
0.065

Parameters
Total

Platelets transfusion
Univariate analysis Multivariate analysis

Yes No

N n % (Row) n % (Row) OR CI 95% p-value OR CI 95% p-value

Sex
Male

Female
154
142

33
18

21.4
12.7

121
124

78.6
87.3

Ref
0.53

-
0.28 – 0.99 0.050

-
0.47

-
0.22 – 0.98

-
0.044

Age
<15

15-24
25-34
35-44
45-54
≥ 55

23
64
81
56
31
38

1
11
13
8
7
11

4.3
17.2
16.0
14.3
22.6
28.9

22
53
68
48
24
27

95.7
82.8
84.0
85.7
77.4
71.1

Ref
4.57
4.20
3.67
6.42
8.96

-
0.55 – 37.53
0.52 – 34.00
0.43 – 31.14
0.73 – 56.41
1.07 – 74.90

-
0.158
0.178
0.234
0.094
0.043

-
2.40
2.11
1.23
2.20
4.47

-
0.26 – 21.93
0.23 – 19.40
0.12 – 12.43
0.21 – 23.20
0.46 – 43.79

-
0.439
0.510
0.859
0.513
0.199

Thrombocytopenia
Normal

Mild
Moderate

Severe
Very severe

95
50
80
52
7

6
8

15
16
4

6.3
16.0
18.8
30.8
57.1

89
42
65
36
3

93.7
84.0
81.2
69.2
42.9

Ref
2.82
3.42
6.59
19.78

-
0.92 – 8.66
1.26 – 9.30
2.39 – 18.19
3.58 – 109.35

-
0.069
0.016
0.000
0.001

-
2.12
2.30
4.71
12.78

-
0.65 - 6.86
0.79 – 6.68
1.55 – 14.27
2.07 – 78.69

-
0.211
0.125
0.006
0.006

WHO 2009 classification
Severe

With warning signs
No warning signs

11
162
123

4
29
18

36.4
17.9
14.6

7
133
105

2.9
54.3
42.9

Ref
0.38
0.30

-
0.10 – 1.39
0.08 – 1.13

-
0.144
0.075

-
0.32
0.25

-
0.07 – 1.34
0.06 – 1.08

-
0.118
0.063

Anti-haemorrhage
No
yes

194
102

21
30

10.8
29.4

173
72

89.9
70.6

Ref
3.43

-
1.84 – 6.39

-
0.000

-
2.85

-
1.42 - 5.73

-
0.003
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will lead to shortages of platelet concentrates for patients with blood 
disorders whose survival depends on platelet transfusions. They will 
also expose recipients to risks of bacterial, HIV and hepatitis contam-
inations, allo-immunizations, acute lung injuries, pulmonary oedema, 
since they are far from being controlled in Sub-Saharan Africa [37-
40].

	 Thrombocytopenia and bleeding are common complication of 
dengue infection. The mechanisms of these disorders are multifac-
torial. In view of the scarcity and the safety concerns of blood prod-
ucts in resource-limited settings, prophylactic platelet transfusion is 
not recommended, since no benefit in reduction of severe bleeding 
or improvement in platelet count recovery was demonstrated. Further 
studies are expected to better explore this issue.
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