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Abstract 

Background: Dengue infection causes hematological disturbances including agranulocytosis, leucopenia, and 

thrombocytopenia. Platelet transfusion is generally used for hematological corrections, but they are not always useful, 

and are expensive too. Filgrastim is effective in mobilizing the progenitor cells to stimulate the production of platelets 

and white blood cells (WBCs) endogenously.  

Aims: This observational, retrospective, single-center study aimed to evaluate the effects of filgrastim in improving 

platelet and WBC counts in patients with dengue fever. 

Methods: Data of patients with dengue fever admitted to Nulife Hospital, Mumbai, who had received filgrastim 

(Neukine®), were analyzed. Dengue was diagnosed by the rapid dengue NS1 antigen and dengue IgM/IgG antibody tests. 

Patients with severe thrombocytopenia (platelet count : <20000/mm3 with or without bleeding) were given a single 

subcutaneous dose of filgrastim 300 µg/mL. Patients with dengue hemorrhagic fever and dengue shock syndrome were 

excluded. 

Results: Data of 51 patients with dengue fever with thrombocytopenia, or dengue like fever with thrombocytopenia 

(patients in whom reduction in fever followed by leucocytes and platelets were observed) analyzed. Majority (56.86%) 

had severe thrombocytopenia (platelet count: <20000/mm3) at baseline. A significant increase (p<0.001) was observed 

in the platelet and WBC counts on Days 1 and 2 after filgrastim administration. Doubling of the platelet count was seen in 

41 patients within 2 days, and WBC within a day post filgrastim use. Maximum increase (~800%) in platelet count was 

seen at discharge in patients with baseline platelet count <10000/mm3. Proportion of patients receiving platelet 

transfusion was lower after filgrastim use than before its administration (9 vs. 22). Filgrastim use was also associated 

with improvement in the fever status in majority of patients. None of the patients reported any complications after 

filgrastim use. Liver, renal and hematological evaluations did not show any adverse effects. The follow-up evaluation post 

discharge was normalization of hematological parameters (as per the clinician), but did not form part of this study. 

Conclusion: This is the first study to demonstrate that filgrastim use persistently increases the platelet counts along with 

white blood cell counts within a day in patients with dengue. Addition of filgrastim to the treatment of dengue may help 
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in reducing the transfusion requirement and fever episodes, and thus improving the disease outcome. More studies will 

be required to analyze if there is reduction in bleeding tendency and to confirm the disease outcomes. 
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Introduction 

     Dengue is a mosquito-borne viral infection transmitted 
in humans by Aedesaegypti in the form of four distinct 
serotypes (DENV-1, DENV-2, DENV-3, and DENV-4) [1-3], 
causing the disease ranging from asymptomatic infection 
to undifferentiated fever, dengue fever and dengue 
hemorrhagic fever [2,4]. It is the most important acute 
systemic arthropod-borne viral infection in humans [5]. 
Currently an expanding global problem, dengue is 
endemic from tropical regions to most subtropical regions 
of the world including Asia, the Pacific, the Americas, 
Africa, and the Caribbean, causing human suffering and 
massive socioeconomic losses [4,6]. The Center for 
Disease Control estimates that ~40% of world’s 
population live in dengue risk areas, and the World Health 
Organization estimates that 50 to 100 million dengue 
infections occur yearly, including 500,000 dengue 
hemorrhagic fever cases and 22,000 deaths, mostly 
among children [6]. Dengue is endemic in India with an 
estimated ~33 million apparent and ~100 million 
asymptomatic infections in 2010, which were the largest 
number of dengue cases globally [7]. According to the 
National Vector Borne Disease Control Programme of 
India, 74,454 dengue cases with 167 deaths were 
reported in 2013 [8]. 
 
     Pathogenesis of dengue involves suppression of the 
immune system leading to the characteristic presentation 
of hematological disturbances including 
thrombocytopenia, agranulocytosis or leucopenia, 
hypovolemia, hypotension, increased vascular 
permeability, or shock [9,10]. Dengue fever is associated 
with leucopenia, neutropenia, relative lymphocytosis and 
increased atypical lymphocytes [10]. A study in 543 cases 
with dengue infection demonstrated that leucopenia, 
thrombocytopenia, lymphocytopenia and atypical 
lymphocytes were the main hematological findings [11]. 
Thrombocytopenia is the most common hematological 
finding in patients with dengue infection. It is caused due 
to IgM antiplatelet antibodies, which induce platelet lysis 
via complement activation [3,12]. It was stated by Kharat 
and Kulkarni that dengue patients with a bleeding 
tendency and/or a platelet count <25000/mm3 may be 

transfused platelets since there is no specific therapy 
available [12]. Platelet transfusion can prevent bleeding, 
but infectious and allergic complications and 
refractoriness due to alloimmunization may occur [3]. 
Platelet transfusion is not always beneficial, and certain 
races religiously disallow administration of blood and 
blood products [13]. Furthermore, a study conducted by 
Indian researchers showed that in ~50% of patients with 
dengue with thrombocytopenia, platelet transfusion did 
not prevent development of severe bleeding or shorten 
the time to cessation of bleeding [14]. Stimulation of 
platelet production may help in the treatment of 
thrombocytopenia associated with dengue [15].  
 
     Granulocyte colony-stimulating factor (G-CSF) is a 
hematopoietic hormone that can mobilize committed 
progenitor cells, and increase the peripheral white blood 
cell (WBC) count, absolute neutrophil count (ANC), 
lymphocytes and monocytes [16]. It also induces a 
multilineage response and mobilizes the myeloid, 
erythroid, megakaryocyte (platelet originating cells) and 
multipotential progenitor cells [17].  
 
     Filgrastim, a G-CSF, has been mentioned as a rescue 
drug in certain high risk patients with established febrile 
neutropenia (ANC <100/µL) [9]. Filgrastim has been 
shown to increase the numbers of granulocyte-
macrophage, and peripheral-blood progenitor cells 
leading to platelet recovery [18]. A transient increase in 
neutrophil counts is typically seen 1 to 2 days after 
initiation of filgrastim therapy [19]. Furthermore, 
improvements in the leucocyte and platelet counts were 
observed following filgrastim treatment in individual 
cases of patients with dengue infection [9,10].  
 
     Aforementioned data suggests that filgrastim use can 
improve the platelet and WBC counts, which can 
potentially help patients with dengue infection. No prior 
study has specifically evaluated the use of filgrastim in 
these patients for the correction of blood cell counts, 
especially the platelet counts. Hence, the current study 
was an attempt to correct the hematological disturbances 
including platelet counts in dengue patients with the use 
of filgrastim. 
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Materials and Methods 

Study Population 

     Patients of all age groups and both sexes were included 
if they had a clinical diagnosis of dengue fever, treated 
with filgrastim, and whose baseline serum samples were 
collected within 1-7 days from the onset of symptoms that 
were consistent with dengue infection. Patients with 
dengue hemorrhagic fever and dengue shock syndrome 
were excluded. Dengue fever was confirmed by the 
laboratory tests (rapid dengue NS1 antigen and dengue 
IgG/IgM antibody tests). It was observed that many 
patients had low platelet and leucocyte counts, and the 
treatment resulted in improvements first in fever 
followed by the leucocytes and lastly the platelets. 
Patients who followed this trend (falling leucocytes and 
platelets with improvement of fever) with absent markers 
for dengue fever were labeled as “dengue like fever”. Due 
to socioeconomic status of the patients, further testing for 
other viruses could not be done. 
 

Study Design  

     This was an observational, retrospective, analysis in 
dengue patients who had received subcutaneous 
filgrastim 300 µg/mL (Neukine® by Intas Pharmaceuticals 
Ltd., Ahmedabad) between 1 January 2009 and 20 July 
2016 in an inpatient setting at a single-center, Nulife 
Hospital, Mumbai, India. Most (84.31%) of the patients 
received a single dose of filgrastim. The medical records 
of these patients were retrospectively analyzed for the 
effects of filgrastim on platelet and WBC counts as well as 
any adverse effects. 
 
     The study protocol was reviewed and approved by the 
independent ‘Intersystem Biomedica Ethics Committee’, 
Mumbai. The study was conducted in accordance with the 
ethical principles that have their origin in the Declaration 
of Helsinki, and in accordance with the International 
Conference on Harmonization’s Good Clinical Practice 
guidelines, applicable regulatory requirements, and in 
compliance with the protocol. 
 

Study Endpoints 

     The primary endpoint was the improvement in the 
platelet count at Day 2 after filgrastim administration. 
Secondary endpoints were the improvements in the WBC 
count at Day 2 after filgrastim administration and the 
proportion of patients who recovered from dengue 
infection and discharged. 

 

 

Statistical Analysis 

     SAS version 9.3 (SAS Institute Inc., USA) was used for 
statistical analysis. Demographic and baseline 
characteristics were summarized descriptively. 
Categorical variables were summarized with frequency 
and percentage. Continuous variables were summarized 
with count, mean, standard deviation, median, minimum 
and maximum. Paired t-test was used to calculate the P 
values. 
 

Results 

Patient Disposition and Demographics 

     Data of 51 patients with dengue fever confirmed by the 
laboratory test (rapid dengue NS1 antigen and dengue 
IgG/IgM antibody tests) who were administered 
filgrastim between 1 January 2009 and 20 July 2016 were 
analyzed. Patients were diagnosed as dengue like fever 
with thrombocytopenia (62.75%) or dengue with 
thrombocytopenia (37.25%). Overall, 56.86% of the 
patients had severe thrombocytopenia (platelet count: 
<20,000/mm3) and there were no signs of bleeding 
reported. The baseline characteristics of the patients are 
summarized in Table 1. 
 

Parameters 
Patients who received 

filgrastim (N=51) 
Age, n (%) 

 
15-24 years 19 (37.25) 
25-34 years 14 (27.45) 
35-44 years 12 (23.53) 
45-54 years 3 (5.88) 
55+ years 3 (5.88) 
Sex, n (%) 

 
Men 38 (74.51) 

Women 13 (25.49) 
Fever at baseline visit, n (%) 

 
No 32 (62.75) 
Yes 19 (37.25) 

Platelet counts at baseline  
visit (per mm3), n (%)  

<10,000 18 (35.29) 
10001-20000 11 (21.57) 
20001-30000 8 (15.69) 
30001-50000 6 (11.76) 

50000-100000 3 (5.88) 
>100000 5 (9.80) 

Diagnosis, n (%) 
 

Dengue with thrombocytopenia 19 (37.25) 
Dengue like fever with 

thrombocytopenia 
32 (62.75) 

Table 1: Patient disposition and baseline characteristics. 
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Endpoints 

     A consistent increase in the median platelet counts 
were observed after filgrastim administration from 
baseline (14000/mm3) to Day 2 (46500/mm3). 
Furthermore, increase in the platelet counts were also 
observed as early as Day 1 (31000/mm3; p<0.0001 at 
both time points) (Figure1). Similarly, a significant 
increase in the median WBC counts were observed from 
baseline (4800/mm3) to Day 2 (20600/mm3, p<0.05). 
Increased WBC counts were also seen at Day 1 
(17800/mm3, p<0.0001) post filgrastim administration 
(Figure 2). 
 
 

 

Figure 1: Median platelet count after filgrastim 
administration at Days 1 and 2. 

 
 

 

Figure 2: Median WBC count after filgrastim 
administration at Days 1 and 2. 

 
 

 

Figure 3: Correlation in the increase in platelet and 
WBC counts after filgrastim administration. 

 
 
 
     Overall, a platelet count of ≥50000/mm3 was achieved 
in 41 patients in a median of 3 days. Platelet counts were 
doubled from the values before filgrastim administration 
within a median of 2 days, and similarly the WBC counts 
were doubled in a median of 1 day. Correlation in the 
increase in platelet and WBC counts after filgrastim 
administration is shown in Figure 3, which indicate a 
higher increase in the WBC counts than the platelets at 
both Days 1 and 2 after filgrastim administration. 
 
     Median time to start filgrastim was 2 days after 
admission. Overall hospitalization period was 7 days in 
this study, and patients were discharged at an average of 
5 days after filgrastim administration. Filgrastim was 
started in a majority of the patients who had a median 
baseline platelet count of <20,000/mm3 (n=32). After 
filgrastim administration, an increase in the median 
platelet count was observed at the time of discharge with 
978% increase in patients with a baseline platelet count 
of <10,000/mm3, and 422% in 10001-20000/mm3 (Table 
2). 
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Platelet Count  per mm3 n 
Median platelet count at 

start per mm3 
Median platelet count at 

discharge per mm3 
Difference (%) 

<10000 14 7000 75500 978.57 
10001 - 20000 18 13500 70500 422.22 
20001 - 30000 10 24500 66950 173.27 

>30000 5 184000 88000 52.17 

Table 2: Criteria to start filgrastim based on the median platelet counts (N=47*). 
*Platelet counts missing for 4 patients before filgrastim administration and were not included in the analysis. 
 
     Overall, 22 patients received platelet transfusion 
before the administration of filgrastim with average packs 
administered at 7 (maximum 20 packs), and the median 
platelet and WBC counts in these patients were 17000 
and 4450/mm3, respectively, before filgrastim use, and 
28000 and 21150/mm3 after filgrastim use. Nine patients 
received platelet transfusion after the administration of 
filgrastim with the average number of packs administered 
at 4 (maximum 10 packs). 
 
     Overall 19 (median WBC count: 2800/mm3) of 51 
patients had fever before the administration of filgrastim, 
which decreased to 6 patients (median WBC: 4600/mm3) 
having fever after filgrastim administration. The median 
WBC count was 17800/mm3 in 13 patients in whom fever 
resolved after filgrastim administration. 
 
     There was no adverse event reported related to 
filgrastim. The evaluation of liver, renal and hematological 
profile did not show any adverse effects. The follow-up 
evaluation post discharge was for the normalization of 
hematological parameters (as per the clinician), but did 
not form part of this study. 
 

Discussion 

     Dengue infection has become a major public concern 
globally and it is the most important mosquito-borne 
disease in the Indian subcontinent, with frequent 
epidemic episodes occurring especially during monsoons 
[20,21]. Hematological abnormalities including 
leucopenia, thrombocytopenia, neutropenia, 
lymphocytosis, and hypovolemia, hypotension, increased 
vascular permeability, or shock are the characteristics of 
dengue infection. Thrombocytopenia is amongst the most 
common hematological complication of dengue infection, 
which may lead to severe conditions such as sudden 
bleeding or shock [22]. Platelet transfusion may be given 
to the patients who are at a high risk of bleeding and have 
severe thrombocytopenia. Makroo and colleagues 
demonstrated that high-risk patients having platelet 
count <20,000/mm3 and risk of bleeding require urgent 
platelet transfusion [23]. Platelet transfusion has been 

shown to be effective in the prevention of bleeding, 
however, it is not always beneficial and it may lead to 
complications related to infection, allergy, or refractory 
bleeding. Furthermore, the administration of blood and 
blood products are prohibited in certain populations due 
to religious beliefs [13]. Hence, there is a need for agents 
which may increase endogenous platelet production. The 
current study has assessed the effects of filgrastim on the 
improvements in platelet and WBC counts. 
 
     Filgrastim, a G-CSF, promotes the growth and 
maturation of myeloid cells, and has been mentioned as a 
rescue drug in certain high risk patients with established 
febrile neutropenia [9]. The G-CSF alone can mobilize not 
only committed progenitors, such as colony-forming unit-
granulocyte, macrophage, burst forming unit-erythroid 
and mix-colony-forming unit, but also long-term culture 
initiating cells into the peripheral blood of normal 
individuals. In a study, 26 healthy donors for allogeneic 
transplantation with age between 21-41 years were 
mobilized with G-CSF (filgrastim [n=13] or lenograstim 
[n=13]) at a dose of 7.5 µg/kg/day subcutaneously for 5 
days. The G-CSF administration resulted in a 6-fold 
increase in the peripheral WBC count, 9-fold increase in 
the ANC, 2-fold increase in the absolute number of 
lymphocytes and 3-fold increase in the absolute number 
of mononuclear cells (lymphocytes and monocytes) on 
day 5 compared with the baseline values [16]. Long-term 
administration of recombinant G-CSF has shown to induce 
a multilineage response and mobilized myeloid, erythroid, 
megakaryocyte and multipotential progenitor cells [17]. 
Furthermore, Shimoda and others have shown that G-CSF 
receptors are present on the surface of platelets [24,25]. 
These receptors appear to be functional in vitro and in 
vivo in healthy volunteers and the activation of platelets 
may be beneficial in thrombocytopenia [25,26].  
 
     Sheridan and colleagues assessed the ability of 
filgrastim on the recovery of neutrophil and platelet 
counts after chemotherapy. The results demonstrated 
that filgrastim treatment increased the numbers of 
granulocyte-macrophage progenitors in peripheral blood 
up to a median of 58-fold over pretreatment values. 
Furthermore, platelet recovery was significantly faster in 
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patients receiving chemotherapy in combination with 
filgrastim than in patients who received chemotherapy 
alone; the platelet counts reaching 50x109/L in a median 
of 15 days after infusion of hemopoietic cells in the study 
patients compared with 39 days in controls (p=0.0006) 
[17]. Chaisiripoomkere and colleagues have suggested a 
decrease in platelet count [16], whereas several other 
clinical studies have indicated an increased platelet count 
with G-CSF (filgrastim) use [27,28]. There is a lack of 
evidence on the utility of filgrastim to improve platelet 
and WBC counts in patients with dengue fever, except for 
two published case reports [9,10]. To our knowledge, the 
current study is the first to evaluate the effects of 
filgrastim on platelet and WBC counts in patients with 
dengue. The results demonstrated a significant increase in 
the platelet and WBC counts after filgrastim use in these 
patients. 
 
     Overall, an increase in neutrophil counts is typically 
seen 1 to 2 days after initiation of filgrastim therapy [19]. 
A study in healthy volunteers has shown increases in the 
ANC within a day after subcutaneous administration of 
300 mg single dose of filgrastim [29]. Furthermore, a 
preclinical study in healthy adult alpacas has shown an 
increase in the WBC and neutrophil counts within 24 
hours after filgrastim administration [30]. Improvements 
in the leucocyte and platelet counts were observed the 
next day after rescue treatment with filgrastim (150 µg 
intravenous for 2 days) in a patient of dengue 
hemorrhagic fever with acute respiratory distress 
syndrome and myocarditis [9]. Filgrastim (300 µg 
subcutaneous for 1 day) normalized the leukocyte counts 
in a 14-year Thai boy with grade I dengue hemorrhagic 
fever, who had developed agranulocytosis [10]. In the 
current study, majority of the patients had severe 
thrombocytopenia and all the patients were administered 
filgrastim as per the clinician’s discretion. Overall, an 
increase in the platelet and WBC counts started from the 
first day of filgrastim administration, which is consistent 
with the above observations. 
 
     Filgrastim was started in the majority (62.74%) of 
patients if they had a median platelet count <20000/mm3 
(~14000/mm3). The maximum increase (978%) in the 
median platelet counts were seen in patients (14/51, 
27%) with a baseline platelet count of <10000/mm3, and 
422% in patients with baseline platelet count of 10001-
20000/mm3 before filgrastim use. The platelet counts 
doubled within 2 days and WBCs in 1 day, with 41 
patients showing a platelet count of >50000/mm3 within 
3 days of filgrastim use. Filgrastim was started after an 
average of 2 days of hospital admission. The acute phase 
of fever usually lasts between 3 and 7 days in dengue 

patients [31]. In the current study, fever subsided in 
majority (68%) of the patients with a median time of 2 
days after filgrastim use. 
 
     In a study in adult patients with dengue by Lee, et al., 
platelet transfusion did not lead to reduction in the 
bleeding or recovery in platelet counts in those without 
bleeding who had a platelet count <20,000/mm3. 
Furthermore, platelet transfusion may slowdown the 
recovery of platelet to levels >50,000/mm3 and increase 
the hospitalization stay [32]. In the current study, platelet 
transfusion requirement decreased in patients receiving 
filgrastim (22 patients before filgrastim use [average 7 
packs] vs. 9 patients after [average4 packs]), and higher 
platelet counts were seen in such patients. 
 
     In patients with dengue or dengue like fever there may 
be associated liver parenchymal damage leading to 
elevation in some liver function tests irrespective of the 
improvement in platelet counts or fever [33,34]. The use 
of filgrastim has not been associated with increased liver 
function tests or hepatotoxicity [35]. In our study, liver 
function tests were abnormal in some patients prior to 
the administration of filgrastim and later too, but this 
could be attributed to the disease condition and not due 
to filgrastim administration. 
 
     This was a retrospective study with a small sample size 
of 51 patients. Also, the data on the effects of filgrastim on 
other organs like liver and kidneys were documented 
without any abnormalities attributed to filgrastim. 
Though filgrastim has been shown to increase blood cells 
of all lineages, the evidence in dengue fever was available 
only in a few case reports. This is the first such study that 
evaluated effects of filgrastim in a group of patients with 
dengue infection. These results need to be further 
confirmed in larger populations in prospective, 
randomized, controlled clinical trials. 
 
     Retrospective nature of the study is the major 
limitation of this study, which has observed the treatment 
outcomes without prespecified protocol, thus, there may 
be absence of data on potential confounding factors as the 
data was recorded in the past. Also, platelet transfusion 
was performed in some patients and prospective trials 
without transfusion may give a clearer picture to confirm 
the results of this study. 
 

Conclusion 

     Though the complications of dengue infection have 
been mainly attributed to capillary leakage, there is a 
strong correlation to complications and platelet counts. 
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The results of platelet transfusion have been non-
rewarding and at times associated with its complications. 
Filgrastim may provide a useful option for patients with 
dengue who have low platelet counts. This is the first 
study to demonstrate that filgrastim use persistently 
increases the platelet and white blood cell counts within a 
day in patients with dengue and also reduces the duration 
of fever. The results need to be confirmed in larger, 
prospective, randomized studies. 
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