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Abstract
Rational: Hemocoagulase, a hemostatic, is used in patients with trauma, gastrointestinal bleeding, or pulmonary hemorrhage or
those undergoing surgery. However, paradoxical bleeding after hemocoagulase administration is not considered a clinically
significant adverse effect. Here, we report a case of paradoxical pulmonary hemorrhage associated with hypofibrinogenemia after
administration of the hemocoagulase batroxobin in a patient with hemoptysis.

Patient concerns: An 86-year-old woman complained of hemoptysis during hospitalization with organophosphate poisoning.
Hemocoagulase was administered to manage bleeding; however, bleeding signs, such as hemoptysis, massive epistaxis, and
ecchymosis, recurred.

Diagnoses:The patient was diagnosed with acquired hypofibrinogenemia on the basis of the reduced plasma fibrinogen level after
hemocoagulase administration and lack of other causes of bleeding.

Intervention: Hemocoagulase administration was discontinued, and fibrinogen-containing plasma products were administered.

Outcomes: The plasma fibrinogen level normalized and bleeding signs did not recur.

Lessons: It is necessary to measure plasma fibrinogen levels regularly in patients undergoing hemocoagulase administration and
discontinue its administration when acquired hypofibrinogenemia is detected.

Abbreviations: DIC = disseminated intravascular coagulation, ER = emergency room, FFP = fresh frozen plasma, RBC = red
blood cell.
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1. Introduction

Hemocoagulase, a thrombin-like enzyme, forms fibrin clots,
producing a hemostatic effect.[1] It is used to reduce bleeding and
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transfusion requirements in patients undergoing surgery or those
with trauma.[2–4] Although its effect is unclear, it is also used in
patients with gastrointestinal bleeding or pulmonary hemor-
rhage.[5–7] However, paradoxical bleeding after hemocoagulase
administration is not considered a clinically significant adverse
effect. Here, we report a case of paradoxical pulmonary
hemorrhage associated with hypofibrinogenemia after adminis-
tration of the hemocoagulase batroxobin in a patient with
hemoptysis.

2. Methods

This study was approved by the Institutional Review Board of the
ChonnamNational University Hospital (the number of approval:
CNUH-EXP-2020-206). Written informed consent was obtained
from the patient for publication of this case report and any
accompanying images.

3. Case presentation

An 86-year-old woman presented to the emergency room (ER)
with irritability. She had a medical history of hypertension and
dementia. She had drunk approximately 100ml of an insecticide
4hours before presentation to the ER and undergone gastric
lavage with a fluid volume of approximately 5 L at a local clinic.
The insecticide contained chlorpyrifos, an organophosphate.
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Figure 1. Chest computed tomography reveals patchy ground-glass opacities
and consolidation with interlobular septal thickening in the dependent portion of
the bilateral lungs (A). Moderate pleural effusion is noted in the bilateral lungs (B).
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On arrival at the ER, her blood pressure was 160/100 mmHg,
body temperature was 36.9°C, heart rate was 110beats/minutes,
and respiratory rate was 20breaths/minutes. Chest examination
revealed no crackles or wheezing sounds. Initial plain chest
radiography showed non-specific findings. Electrocardiography
revealed sinus tachycardia at a heart rate of 117beats/minutes.
Her white blood cell count was high at 19.4�103/mm3

(reference range, 4.8–10.8�103/mm3) and neutrophil percentage
was 90.9%. Her hemoglobin level was 13.6g/dl and platelet
count was 416�103/mm3. Her C-reactive protein level, electro-
lyte levels, renal and liver function study results, and coagulation
Figure 2. Fiberoptic bronchoscopy reveals diffuse pulmonary hemorrhage at the b
bronchial level.
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profile were within normal limits. She was diagnosed with
organophosphate poisoning on the basis of the plasma red blood
cell (RBC) acetylcholinesterase activity of 4,763U/L (reference
range, 11,188–16,698U/L).
The patient was administered pralidoxime, an antidote to

organophosphate poisoning, for 5 days. Her plasma RBC
acetylcholinesterase activity had recovered to 11,529U/L on
day 6. However, she was placed on mechanical ventilation and
hemodialysis because of acute hypercapnic respiratory failure
and acute kidney injury on day 5. After intensive care, extubation
was performed on day 19, and hemodialysis was stopped on day
32.
The patient complained of mild hemoptysis on day 41. Chest

computed tomography showed pulmonary edema and bilateral
pleural effusions (Fig. 1). The hemocoagulase batroxobin and
furosemide were administered intravenously. Her platelet count
was 129�103/mm3 and prothrombin and activated partial
thromboplastin times were within normal limits on day 42.
However, the plasma fibrinogen level had decreased to 102mg/
dl. She received 8 U of cryoprecipitates. However, hemoptysis
recurred on days 46 and 52. Although follow-up chest computed
tomography showed improved pulmonary edema and pleural
effusions, bronchoscopy revealed moderate pulmonary hemor-
rhage in bilateral bronchial trees (Fig. 2). Intravenous hemocoa-
gulase was administered continuously to control pulmonary
hemorrhage. She also received fresh frozen plasma (FFP) and
cryoprecipitates because of hypofibrinogenemia. Her hemoptysis
improved, but massive epistaxis and ecchymosis on her bilateral
buttocks were developed on days 60 and 70, respectively.
Hypofibrinogenemia was observed persistently without evidence
of disseminated intravascular coagulation (DIC) or hemodilution
(Fig. 3). After a literature review revealed the association of
hemocoagulase administration with acquired hypofibrinogene-
mia, hemocoagulase administration was discontinued. The
plasma fibrinogen level recovered dramatically, and no further
bleeding signs were observed.

4. Discussion

Here, we reported a case of paradoxical bleeding after the
hemocoagulase batroxobin was administered to manage pulmo-
nary hemorrhage. Hemocoagulase, a thrombin-like enzyme,
releases fibrinopeptide A, which forms fibrin clots.[1] It reduces
the bleeding time and transfusion requirements in patients
undergoing surgery or with trauma.[2,4] In addition, hemocoa-
ilateral bronchial trees. (A) Mid-tracheal level; (B) Cranial level; (C) Distal left main



Figure 3. Plasma fibrinogen level throughout the patients hospitalization period. It had decreased during hemocoagulase administration and recovered after
stopping hemocoagulase administration. (Date for hemocoagulase start was Dec 11, 2019. Date for hemocoagulase discontinuation was Jan 14, 2020.).
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gulase administration in critical neonates reduces pulmonary
hemorrhage and mortality.[8,9] In patients with pulmonary
hemorrhage, hemocoagulase can be used as a systemic hemostatic
drug.[5,7]

Acquired hypofibrinogenemia is a condition of decreased fibrin
number in blood associated with secondary causes. It is most
frequently caused by hemodilution (massive transfusion) and
consumption of clotting factors (sepsis with DIC).[10] Advanced
liver disease is also associated with acquired hypofibrinogenemia,
which reduces the synthesis of fibrinogen in the liver.[10] Because
hemocoagulase releases fibrinogen to form fibrin clots, it can
deplete fibrinogen levels. In patients undergoing polypectomy,
fibrinogen levels decrease after hemocoagulase administra-
tion.[11] In 11 patients with hematologic diseases, comparison
of the plasma fibrinogen level before and after hemocoagulase
administration showed a statistically significant decrease.[12] In
our case, the plasma fibrinogen level had decreased after
hemocoagulase administration. In particular, the plasma fibrin-
ogen level was <50mg/dl when bleeding signs were observed.
Traditionally, in patients with hypofibrinogenemia, trans-

fusions were performed when the plasma fibrinogen level was
<100mg/dl.[13] However, recently, the threshold has been
extended to 150 or 200mg/dl.[14] FFP and cryoprecipitates are
usually used to replace fibrinogen in patients with hypofibrino-
genemia. However, in the present case, the plasma fibrinogen
level did not recover despite continuous FFP and cryoprecipitate
replacements. However, after discontinuing hemocoagulase
administration, the plasma fibrinogen level recovered without
additional transfusions. As in our case, in a previous study,
improvement of clinical symptoms was noted after discontinuing
hemocoagulase administration in patients with hypofibrinoge-
nemia and gastrointestinal bleeding who did not improve with
replacement of fibrinogen-containing plasma products with
hemocoagulase administration.[6] Therefore, it is more important
to discontinue hemocoagulase administration than to transfuse
fibrinogen-containing plasma products in patients with hypofi-
brinogenemia and bleeding.
Predisposing factors for acquired hypofibrinogenemia after

hemocoagulase administration have not been identified. A study
has shown that hemocoagulase administration is a risk factor for
fibrinogen deficiency in patients who underwent resection of an
intracranial tumor.[15] In that study, the total dose of adminis-
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tered hemocoagulase was significantly higher in the fibrinogen
deficiency group than in the non-fibrinogen deficiency group.[15]

Therefore, higher doses of hemocoagulase may be a risk factor
for the development of acquired hypofibrinogenemia.
5. Conclusions

Administration of hemocoagulase is associated with acquired
hypofibrinogenemia, whichmay develop or promote bleeding. It is
necessary to measure plasma fibrinogen levels regularly in patients
undergoing hemocoagulase administration and discontinue its
administration when acquired hypofibrinogenemia is detected.
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