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SpO2 in the room air returned to 98% 10 h after hypox-
emia. Conclusion: These respiratory symptoms might be 
related to anaphylactoid or hypersensitivity reaction. The 
donors should be observed for at least 1 h after the first 
administration of G-CSF.
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Introduction

Granulocyte-colony stimulating factor (G-CSF) has been widely 
used to mobilize peripheral blood stem cells (PBSCs) in healthy 
donors [1, 2]. Many reports have described well-recognized tran-
sient adverse effects, including bone pain, headache, fatigue, nau-
sea, fever, insomnia, anorexia, and myalgias [1–3]. Regarding pul-
monary events, interstitial pneumonitis, pulmonary edema, and 
lung fibrosis are very rare [2]. However, a few cases of acute res-
piratory distress syndrome (ARDS) [3–6] and capillary leak syn-
drome [7] after administration of G-CSF have been reported in 
healthy donors. These cases developed ARDS or capillary leak syn-
drome after more than several rounds of G-CSF administration or 
leukapheresis [3–7]. We here report the case of a healthy donor for 
allogeneic hematopoietic stem cell transplantation (allo-HSCT) 
who developed severe hypoxemia 1 h after only the first adminis-
tration of G-CSF. 
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Summary
Background: Granulocyte-colony stimulating factor (G-
CSF) is widely used to mobilize peripheral blood stem 
cells (PBSCs) in healthy donors. A few reports have 
shown that some healthy donors developed acute res-
piratory distress syndrome or capillary leak syndrome 
after more than several rounds of G-CSF administration 
or leukapheresis. Case Report: We report the case of a 
healthy donor for allogeneic stem cell transplantation 
who developed severe hypoxemia 1 h after only the first 
administration of G-CSF. The donor was administered 10 
μg/kg G-CSF (lenograstim) subcutaneously for PBSC mo-
bilization. 1 h after the first administration of G-CSF, the 
donor suddenly presented with dry cough and dyspnea. 
The oxygen saturation by pulse oximetry (SpO2) in the 
room air was 88%. An electrocardiogram and chest radi-
ography revealed no abnormalities. We excluded other 
causes of severe hypoxemia and diagnosed the donor 
with hypoxemia due to G-CSF administration, which was 
subsequently terminated. The donor was administered 2 
l/min oxygen via a nasal cannula and 100 mg hydrocorti-
sone intravenously. He subsequently recovered, and 
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A 50-year-old man was admitted as a related donor for allo-HSCT. He did 
not have a medical or allergy history. Physical examination, chest radiography, 
and laboratory examinations were normal, and his body mass index (BMI) was 
23.8 kg/m2. Spirometry on admission demonstrated normal data with 126.2% 
vital capacity and 78 forced expiratory volume in 1 s. The oxygen saturation by 
pulse oximetry (SpO2) in the room air was 98%. The donor was administered 10 
μg/kg G-CSF (lenograstim) subcutaneously for PBSC mobilization. 1 h after the 
first administration of G-CSF, the donor suddenly presented with dry cough 
and dyspnea, but developed neither fever nor rash. On physical examination, he 
did not show wheezes, crackles, pain, abdominal symptoms, lymphoadenopa-
thy, or pharyngeal abnormalities. Although the SpO2 in the room air was 88%, 
the donor was found to have stable observations: body temperature 36.5  ° C, 
purse rate 66 min/regular, and blood pressure 99/66 mm Hg. An electrocardio-
gram revealed no abnormalities. Chest radiography demonstrated no infiltra-
tion, but slight cardiac dilatation was observed. 2 l/min oxygen administration 
via a nasal cannula was started. The laboratory findings demonstrated a white 
blood cell count of 10,100/μl, aspartate aminotransferase of 22 U/l, alanine 
transaminase of 31 U/l, lactate dehydrogenase of 145 U/l (normal range 115–
245 U/l), alkaline phosphatase of 386 IU/l, creatine kinase of 88 U/l, C-reactive 
protein of 0.15 mg/dl, sialylated carbohydrate antigen KL-6 of 25 IU/ml (nor-
mal range 0–499 IU/ml), and pulmonary surfactant protein-D of 32.8 ng/ml 
(normal range 0–109.9 ng/ml). We excluded the possibility of acute infection. 
No new medications had been introduced other than G-CSF. These results sug-
gest that severe hypoxemia may have developed after exposure to G-CSF, and 
thus, G-CSF administration was terminated. The donor was administered 100 
mg hydrocortisone intravenously after hypoxemia. He subsequently recovered, 
and SpO2 in the room air returned to 98% 10 h after hypoxemia. Computed to-
mography of the chest on day 5 after administration of G-CSF showed no sig-
nificant abnormalities. The donor was discharged from the hospital in good 
condition 5 days after hypoxemia. He fully recovered and showed a normal 
complete blood cell count, normal SpO2, and normal chest radiography 2 
months after administration of G-CSF. The patient to whom the donor had 
planned to donate PBSCs underwent emergent cord blood transplantation, and 
engraftment was achieved.

Discussion

In this case, we were able to exclude other causes of hypoxemia 
aside from the administration of G-CSF. 

In patients receiving chemotherapy, the reported pulmonary 
side effects of G-CSF include cough, dyspnea, and interstitial or al-
veolar infiltrates with mild to severe blood gas deterioration [3]. 
Lung toxicity in allogeneic stem cell donors has been reported in 
only a few cases [3–6]. The present donor did not demonstrate bi-
lateral infiltrates and interstitial pneumonitis at hypoxemia. The 
values of sialylated carbonhydrate antigen KL-6, and pulmonary 
surfactant protein-D were normal. These findings do not meet the 
diagnostic criteria for acute lung injury [8], ARDS [8], and drug-
induced pneumonitis [9]. On the other hand, anaphylactic reac-
tions including lung involvement due to G-CSF application are 
well known, and several cases are reported [10–13] as well as hy-
persensitivity reaction mimicking anaphylaxis [14]. Although these 

cases showed acute anaphylactic reactions within 15 min after the 
administration of G-CSF, an acute reaction was not observed in the 
current case. However, as the donor recovered from hypoxemia 
rapidly after a single dose of 100 mg hydrocortisone, these respira-
tory symptoms might be related to an anaphylactoid or hypersensi-
tivity reaction.

A previous report on healthy donors showed that gas exchange 
is significantly disturbed during G-CSF administration and is re-
versible on discontinuation of G-CSF [15]. Because levels of both 
partial pressure of CO2 in arterial blood and alveolar-arterial oxy-
gen difference are significantly higher after G-CSF administration, 
G-CSF may induce an increase in the physiologic dead space and 
result in a decreased gas exchange capacity of alveoli [15]. Further-
more, G-CSF leads to induction of serum IL-6 and polymorphonu-
clear leukocyte elastase, which are important mediators of acute 
lung injury [15]. On the other hand, apoptosis plays an important 
role in the regulation of several biological processes, including in-
flammatory response [16]. Several inflammatory mediators such as 
G-CSF and granulocyte-macrophage colony stimulator factor 
(GM-CSF) inhibit apoptosis and prolong neutrophil survival in 
vitro, which leads to neutrophilic alveolitis [16]. These mecha-
nisms may be associated with hypoxemia after exposure to G-CSF.

Regarding other factors associated with hypoxemia under 
G-CSF use, human leukocyte antigen (HLA) phenotypes such as 
HLA-B51 or HLA-B52 have also been associated with the onset of 
G-CSF-related pulmonary toxicity in patients receiving chemo-
therapy or stem cell transplant [17]. Yoshida et al. [15] reported 
two donors with a BMI of more than 28 kg/m2 who experienced 
respiratory symptoms with only a slight reduction of PaO2. In our 
present case, the donor did not show the HLA-B51 or HLA-B52 
phenotype, and his BMI was less than 28 kg/m2. 

Conclusion

G-CSF is a widely used agent for inducing mobilization of 
PBSCs in donors. This case report describes acute hypoxemia after 
the first G-CSF application. Acute lung injury or acute respiratory 
distress syndrome were not confirmed by the findings, and hypox-
emia due to an anaphylactoid reaction cannot be excluded. The do-
nors should be observed for at least 1 h after giving the initial dose 
of G-CSF.

This case also emphasizes the need for clinical awareness when 
administering G-CSF for mobilization of PBSCs. 
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